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PLE100-Plenary Address
9:00 - Monday, August 1, Ballroom A

Why Our Proteins Have to Die so We shall Live: The Ubiquitin
Proteolytic System - From Basic Mechanisms thru Human
Diseases and onto Drug Development
Aaron J. Ciechanover

Distinguished Research Professor
Vascular and Cancer Biology Research Center
Technion-Israel Institute of Technology, Israel

Between the 50s and 80s, most studies in biomedicine focused on the central dogma - the translation of
the information coded by DNA to RNA and proteins. Protein degradation was a neglected area, considered to be
a non-specific, dead-end process. While it was known that proteins do turn over, the high specificity of the
process - where distinct proteins are degraded only at certain time points, or when they are not needed any more,
or following denaturation/misfolding when their normal and active counterparts are spared - was not appreciated.
The discovery of the lysosome by Christian de Duve did not significantly change this view, as it was clear that this
organelle is involved mostly in the degradation of extracellular proteins, and their proteases cannot be substratespecific. The discovery of the complex cascade of the ubiquitin solved the enigma. It is clear now that
degradation of cellular proteins is a highly complex, temporally controlled, and tightly regulated process that plays
major roles in a variety of basic cellular processes such as cell cycle and differentiation, communication of the cell
with the extracellular environment and maintenance of the cellular quality control. With the multitude of substrates
targeted and the myriad processes involved, it is not surprising that aberrations in the pathway have been
implicated in the pathogenesis of many diseases, certain malignancies and neurodegeneration among them, and
that the system has become a major platform for drug targeting.
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PLE200-Plenary Address
17:00 - Monday, August 1, Ballroom A

From Monsieur Fourier’s Calculus to Medical Imaging: The
Importance of the Fourier Transformation in Spectroscopy
Richard R. Ernst

Professor of Physical Chemistry
Laboratory of Physical Chemistry
ETH Zürich, Switzerland

The lecture is devoted to the relevance of the Fourier transformation in science. Its importance is
fundamental to any experimental exploration where input-output relations are being exploited. Experimental
results, obtained in a time-domain experiment, need to be transformed into the frequency domain for
comprehension, and data from momentum space investigations require a transformation into the geometric space
for visualizing the results.
Fruitful applications are plentiful. The first practical usage of the Fourier transformation in spectroscopy
took place in optical interferometry, starting with the investigations by A.A.Michelson. Later magnetic resonance,
especially NMR, profited enormously from applications of the Fourier transformation. Molecular and medical
imaging experiments, using x-rays and magnetic resonance are today among the most prominent applications of
the Fourier transformation. Particularly promising is functional magnetic resonance (fMRI) for the better
understanding of brain functions. A survey on these exciting possibilities is presented.
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PLE300-Plenary Address
9:00 - Tuesday, August 2, Ballroom A

The Stunning Ribosomal Architecture & Advanced Antibiotics
Ada E. Yonath

Professor of Structural Biology
Helen and Milton A. Kimmelman Center for Biomolecular Structure and Assembly
Weizmann Institute of Science, Israel

Ribosomes, the universal cellular machines, act as very efficient polymerases that translate the genetic
code into proteins. They posses spectacular architecture accompanied by inherent mobility that facilitate their
smooth performance as RNA enzymes. The peptide bond formation site is located within a universal internal
symmetrical region connecting all of the remote ribosomal features involved in its functions. The elaborate
architecture of this region positions ribosomal substrates in appropriates stereochemistry for peptide bond
formation, for substrate-mediated catalysis, and for substrate translocation. The high conservation of this
symmetrical region implies its existence irrespective of environmental conditions and indicates that it may be a
remnant of a prebiotic RNA machine that is still functioning in the contemporary ribosomes.
Adjacent to the peptide bond formation site is an elongated tunnel, along which nascent chains progress
until they emerge out of the ribosome. This tunnel is involved in signaling and gating functions, provides the binding
site of the first cellular chaperone that encounters the emerging nascent chain, and hosts a major family of
antibiotics that target the ribosome.
A decade of structural studies on ribosomal antibiotics ribosomes yielded imperative take-home lessons regarding
the structural bases for antibiotics modes of function and synergism, the differentiation between ribosomes of
pathogens vs. those of higher organism and the mechanisms of resistance to antibiotics, including secondary
conformational rearrangements caused by remote mutations; cross-resistance to ribosomal antibiotics. Within this
frame, parameters allowing for clinical usage of antibiotics targeting fully conserved regions, such is the peptidyl
transferase center (PTC) have been identified and minute chemical differences that can turn competition into
synergism, have been characterized. Based on those insights, the feasibility of design of advanced efficient
antibiotics and/or of the improvement of the existing compounds could be assessed, thus paving the way to
exciting developments in this area.
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PLE400-Plenary Address
17:00 - Tuesday, August 2, Ballroom A 	
  

All the ways to have a bond
Roald Hoffmann

Frank H. T. Rhodes Professor of Humane Letters
Department of Chemistry and Chemical Biology
Cornell University, USA

The concept of a chemical bond, so essential to chemistry, and with a venerable history, has life, generating
controversy and incredible interest. Even if (or maybe because) we can’t reduce it to physics. I will discuss some
of the common experimental criteria for judging the presence and strength of a bond: length, energy, force
constants, magnetism, energy splittings and other spectroscopic criteria. On the theoretical side, I will look at
bond orders, population analyses, bond critical points, and electron localization functions. And will give a personal
opinion on the utility of the various measures. My advice at the end is likely to be: Any rigorous definition of a
chemical bond is bound to be impoverishing, leaving one with the comfortable feeling “yes (no), I have (do not
have) a bond,” but little else. Push this fuzzy concept to its limits, accept that (at the limits) a bond will be a bond
by some criteria, maybe not others, respect chemical tradition, and have fun with the chemical richness of
something that perhaps cannot be defined clearly.
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PLE500-Plenary Address
9:00 - Wednesday, August 3, Ballroom A

Chemistry and Climate Change
Mario Molina

Professor of Chemistry
Department of Chemistry and Biochemistry
University of California-San Diego, USA and 	
  
Centro Mario Molina para Estudios Estratégicos sobre Energía y Medio Ambiente, México

Climate change is the most serious environmental challenge facing society in the 21st century. The average
temperature of the Earth's surface is increasing, and the frequency of extreme weather events is also increasing.
Furthermore, there is little doubt that human activities have modified the composition of the atmosphere: the
concentration of greenhouse gases such as carbon dioxide, methane and nitrous oxide has increased
significantly since pre-industrial times, and it is very likely that this change is the cause of the temperature
increase. Nevertheless, change policy has become politically contentious in good measure as a consequence of
efforts to undermine public confidence in its scientific foundations. The scientific community needs to significantly
improve the way climate change science is communicated to the public.
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PLE600-Plenary Address
9:00 - Thursday, August 4, Ballroom A 	
  

The Unique Abilities of MAP Catalysts for Olefin Metathesis
Richard R. Schrock

Frederick G. Keyes Professor of Chemistry
Department of Chemistry
Massachusetts Institute of Technology, USA

In the process of exploring methods of synthesizing M(NR)(CHCMe2R')(OR")2 or analogous biphenolate
or binaphtholate species in situ by treating an appropriate M(NR)(CHCMe2R')X2 species with a monoalcohol or
1
diol, we discovered M(NR)(CHCMe2R')(OR)(X) species in which X is pyrrolide or a substituted pyrrolide (Pyr).
These "third generation" M(NR)(CHCMe2R')(OR)(Pyr) (MonoAlkoxidePyrrolide or MAP) species, isolated or
prepared in situ, can be remarkably active and efficient metathesis catalysts. The advantages of a stereogenic
metal center for enantioselective metathesis has been demonstrated through the synthesis of diastereomeric
M(NR)(CHCMe2R')(OR*)(Pyr) species in which OR* is an enantiomerically pure alkoxide, and its use (as a
mixture of diastereomers) as a catalyst for the enantioselective synthesis of the Aspidosperma alkaloid,
2
quebrachamine (96%ee). MAP species also have characteristics that make them unique in other reactions,
among them Z- and enantioselective ring-opening/cross-metatheses, Z-selective ROMP to give cis,syndiotactic
polymers, ethenolysis of internal olefins such as oleates, Z-selective coupling of terminal olefins, and Z-selective
cross coupling of terminal olefins. Theoretical studies suggest that M(NR)(CHCMe2R')(OR)(Pyr) species are
inherently more reactive than bisalkoxides. It has also been found that methylidene species can be especially
stable toward bimolecular decomposition, yet highly reactive.
1. (a) Schrock, R. R.; Hoveyda, A. H. Angew. Chem., Int. Ed. 2003, 42, 4592. (b) Schrock, R. R. Chem. Rev.
2002, 102, 145. (c) Schrock, R. R. Angew. Chem. Int. Ed. 2006, 45, 3748. (d) Schrock, R. R. Chem. Rev. 2009,
109, 3211.
2. (a) Malcolmson, S. J.; Meek, S. J.; Sattely, E. S.; Schrock, R. R.; Hoveyda, A. H. Nature 2008, 456, 933. (b)
Sattely, E. S.; Meek, S. J.; Malcolmson, S. J.; Schrock, R. R.; Hoveyda, A. H. J. Am. Chem. Soc. 2009, 131, 943.
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PLE700-Plenary Address
11:00 - Friday, August 5, Ballroom A 	
  

The Synthesis of Large and Small Molecules
using Olefin Metathesis Catalysts
Robert H. Grubbs

Victor and Elizabeth Atkins Professor of Chemistry
Division of Chemistry and Chemical Engineering
California Institute of Technology, USA

Ruthenium based olefin metathesis catalysts have provided new routes to olefins that appear in a variety
of structures. Their functional group tolerance and ease of use allow their application in the synthesis of
multifunctional bioactive molecules. The same systems are also useful for the synthesis of an array of new
materials from multifunctional polymers to supramolecular systems. Of particular interest are brush polymer
systems that phase separate into ordered structures. The long range order of these periodic structures is
controlled by the selection and ordering of the block components. Underlying these developments has been the
discovery of active catalysts with controlled selectivity through the synthesis of new ligands that control the
geometry of the intermediate carbene and metallacycle complexes.
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SPE100-Special Lecture
17:00 - Wednesday, August 3, Ballroom A 	
  

Chemistry and its usage in the regulation of world trade
Ira S. Reese

Executive Director
U.S. Customs and Border Protection Office of Laboratories and Scientific Services
Chair, Scientific Subcommittee World Customs Organization

While one would not usually associate chemical principles with the regulation of world trade, the usage of
chemical principles is one of the predominate features of such regulation. From the importation of organic and
inorganic bulk chemicals which rely on chemical structure and isomer content to determine duty rates to the
usage of the percentage of alloying elements in steel to determine whether or not a product is allowed entry into
the U.S. or perhaps charged an onerous dumping duty, chemical principles are widely employed. The lecture will
cover a broad swath of the Harmonized International Tariff as well as differente national and international legal
statutes in which nations' legislators have used chemistry to regulate trade across borders.
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1. Why our proteins have to die so we shall live: The ubiquitin proteolytic system - From basic mechanism thru
(1)
human diseases and onto drug development. Aaron Ciechanover , c_tzachy@netvision.net.il, The Rappaport Faculty of
Medicine and Research Institute, P.O. Box 9649, Haifa Israel 31096, Israel . (1) Vascular and Cancer Biology Research
Center, Technion-Israel Institute of Technology, Haifa Israel 31096, Israel
Between the 50s and 80s, most studies in biomedicine focused on the central dogma the translation of the information coded
by DNA to RNA and proteins. Protein degradation was a neglected area, considered to be a non-specific, dead-end process.
While it was known that proteins do turn over, the high specificity of the process - where distinct proteins are degraded only at
certain time points, or when they are not needed any more, or following denaturation/misfolding when their normal and active
counterparts are spared - was not appreciated. The discovery of the lysosome by Christian de Duve did not significantly
change this view, as it was clear that this organelle is involved mostly in the degradation of extracellular proteins, and their
proteases cannot be substrate-specific. The discovery of the complex cascade of the ubiquitin solved the enigma. It is clear
now that degradation of cellular proteins is a highly complex, temporally controlled, and tightly regulated process that plays
major roles in a variety of basic cellular processes such as cell cycle and differentiation, communication of the cell with the
extracellular environment and maintenance of the cellular quality control. With the multitude of substrates targeted and the
myriad processes involved, it is not surprising that aberrations in the pathway have been implicated in the pathogenesis of
many diseases, certain malignancies and neurodegeneration among them, and that the system has become a major platform
for drug targeting.
(1)

2. Molecular photovoltaics. Michael Graetzel , michael.graetzel@epfl.ch, Station 6, LPI,EPFL, Lausanne Vaud,
Switzerland . (1) Department of Chemistry, Swiss Federal Instute of Technology Lausanne, Lausanne Vaud CH-1025,
Switzerland
Learning from the concepts used by green plants, we have developed a molecular photovoltaic device whose overall efficiency
for solar energy conversion to electricity has presently attains 12-13% on the laboratory cell scale and 10 % on the PV module
level. The system is based on the sensitization of mesoscopic metal oxide films by a dye [1-5]. Following its inception in 1985
[1], the dye sensitized mesoscopic solar cells was the first PV device to use a three dimensional interpenetrating network
(bulk) junction for solar light energy harvesting and conversion. The sensitizer is to absorbs light generates positive and
negative electric charges, which are injected in appropriate charge transport materials. The latest progress in the design and
preparation of new sensitizers and redox electrolytes has allowed attaining unprecedented photovoltaic performance.
Impressive stability both underlong-term light soaking and high temperature stress has been achieved fosteringfirst industrial
applications. The low cost and ease of production of the newcell will benefit large-scale applications These systems will
promote the acceptance of renewable energy technologies, not least by setting new standards of convenience and economy.
References
1) J.Desilvestro, M. Grätzel, M. L.Kavan, L. J.E.Moser and J.J. Augustynski J. Am. Chem. Soc. 1985, 107, 2988-90.
2) B.O'Regan and M.Grätzel, Nature 1991, 335, 737-740.
3) U.Bach, D.Lupo, P.Comte, J.E.Moser, F.Weissörtel, J.Salbeck, H.Spreitzert and M.Grätzel, Nature 1998, 395, 550-552.
4) M. Grätzel Nature 2001 414, 338-344.
5) M.Grätzel, Acc. Chem.Res. 2009, 42(11), 1788-1798.
(1)

3. Wind Energy: Understanding the issue with ice. David H Matthiesen , david.matthiesen@case.edu, 10900 Euclid Ave,
Cleveland Ohio 44106, United States . (1) Department of Materials Science and Engineering, Case Western Reserve
University, Cleveland Ohio 44106, United States
A modern wind turbine converts the kinetic energy present in atmospheric convection currents (aka wind) into electricity for
sale. Whether a wind turbine is profitable for the owner/operator depends on the balance in the equation of revenues vs.
expenses. When ice accretion occurs on the blades of a wind turbine, the accelerometers in the control system detect an
imbalance and shut the wind turbine off. This has a disproportionately large negative effect on the revenues side of the
equation because ice storms, in general, have large sustained wind velocities. Strategies for avoiding ice accretion include
blade heating systems and specialty coatings. While blade heating systems have been shown to work in avoiding ice
accretion, the electricity required to heat large wind turbine blades can exceed the electricity generated by the wind turbine.
Surprisingly, super hydrophobic coatings have not been particularly advantageous in avoiding ice accretion and in some
instances have been shown to increase the ice/substrate material adhesion strength. A discussion of the requirements for a
wind turbine blade anti-icing coating will be presented from the aerodynamic, mechanic al and materials science perspective.
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4. Creating an educational pipeline from middle school to the university in renewable energy technology programs.
(1)
Pam P. Carpenter , pam_carpenter@ncsu.edu, 1575 Varsity Drive-Module 4 Office 1220, CB 7401, Raleigh NC 27695,
United States . (1) Department of Engineering-NC Solar Center, North Carolina State University, Raleigh NC 27695, United
States
The engagment and immersion of students in learning about science, technology, engineering, and mathematics (STEM),
renewable energy technologies, and clean transportation are all critical components in developing an educational pathway for
students in career choices, creating a globally and technically skilled workforce along with a technologically fluent society while
working towards a clean energy economy. Three train-the-trainer (middle and high school teachers and community college
instructors) programs at North Carolina State University will share best practices and lessons learned for building effective
programs in these areas. The Sustainable Transportation Education Program (STEP) which provides middle and high school
students an opportunity to build scale model electric vehicles and learn about charging infrastructure and compete in an
annual competition. The Green Research for Incorporating Data into the Classroom (GRIDc) using a comprehensive data
acquisition system collecting data from renewable energy technologies and electric transportation assisting students in making
informed decisions about the technologies and investigating metacognition. The Southern Mid-Atlantic Provider of Solar
Instructor Training (SMAPSIT) sponsored by Department of Energy to address a critical need to provide training for community
college instructors in solar technologies to develop a standard of best practices, curriculum, and quality workforce for the solar
industry.
(1)

5. Cognitive models to understand students´ mistakes. Lydia R Galagovsky , lyrgala@qo.fcen.uba.ar, Ciudad
Universitaria, Pabellón 2, 2do piso., Buenos Aires Ciudad Autónoma de Buenos Aires 1428, Argentina . (1) Centro de
Formación e Investigación en Enseñanza de las Ciencias, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos
Aires, Buenos Aires Ciudad Autónoma de Buenos Aires 1528, Argentina
The challenge to teach Chemistry in High School faces difficulties concerning the large scope of macroscopic descriptions and
submicroscopic explanations involved. The objectives of the presentation are: To introduce to the Processing Information
System as a clue to understand students´learning difficulties. To show Chemistry as a complex discourse expressed through
multiple languages and analyse some cases of students´ mistakes.To learn Chemistry traditional syllabus novice students
need to understand phenomenological behaviors of materials, physicochemical interpretations of such behaviors, and a huge
variety of topics unrelated with their everyday life.In this presentation some concise concepts of the Human Processing
Information System will be introduced. From that issues questions emerge: what kind of students are well prepared to process
Chemistry discourse? which are the abilities for good teachers to lead successfull classes? Cognitive models may help
teachers to learn about students' learning obstacules and constitute a friendly platform to become aware of teachers'
responsibility to improve communication during their classes.
References
Galagovsky, Lydia (2004). Del Aprendizaje Significativo al Aprendizaje Sustentable. Parte 1: el modelo teórico. Revista
Enseñanza de las Ciencias, 22(2) 230-240. Parte 2: derivaciones comunicacionales y didácticas, ibid. 22(3), 349-364,
Universidad Autónoma de Barcelona, España.
Galagovsky Lydia (2007). Enseñanza vs. aprendizaje de las Ciencias Naturales: El papel de los lenguajes y su impacto en la
comunicación entre estudiantes y docentes. Revista Episteme, Tecné y Didaxis, número extra pp 66-87. Universidad
Pedagógica Nacional, Bogotá, Colombia.
(1)

6. Best practices revealed by research on Pedagogical Chemistry Knowledge. Andoni Garritz , andoni@unam.mx,
Ciudad Universitaria, Delegacion Coyoacan, Mexico D.F. 04510, Mexico . (1) Facultad de Quimica, Universidad Nacional
Autonoma de Mexico, Mexico D.F. 04510, Mexico
Lee Shulman (1986) asked: “Why this sharp distinction between content and pedagogical process?” Then he presented the
new construct 'Pedagogical Content Knowledge' (PCK) as “subject matter knowledge for teaching” or an amalgam of
knowledge and beliefs “uniquely the province of teachers, their own special form of professional understanding”. Since then, a
lot of books and articles have appeared expressing different topical content knowledge that has been transposed to
pedagogical content knowledge by experts and novates (De Jong et al., 2002; Abell, 2007). That is, “PCK implies a
transformation of subject matter knowledge, so that it can be used effectively and flexibly in the communication process
between teachers and learners during classroom practice” (van Driel et al., 1998).
Good teachers are charged with positive emotions, so the first thing we are going to try in this presentation is to convince the
audience that teachers possess an affective portion of PCK, as has been demonstrated by Park & Oliver (2008). Teachers are
passionate beings who connect with their students and fill their work and their classes with pleasure, creativity, challenge and
joy. Their classroom relationships feature “interest, enthusiasm, inquiry, excitement, discovery, risk taking and fun”
(Hargreaves, 1998). The second theme we are going to take is the explicit mention of several topics in which we have
contributed to document PCK for outstanding chemistry teachers: chemical reaction (Reyes & Garritz, 2006); particulate
nature of matter (Garritz et al., 2007); amount of substance (Padilla et al., 2008) and Inquiry (Espinosa et al., 2011).
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7. Enhancing students' understanding of chemistry with multimodal representations. Murat Gunel ,
(2)
mgunel@ahievran.edu.tr, Ahi Evran Universitesi, Egitim Fakultesi, Terme Cad., Kirsehir Kirsehir 40100, Turkey ; Brian Hand .
(1) Department of Science Education, Ahi Evran University Kirsehir 40100, Turkey (2) Department of Science Education,
University of Iowa, Iowa City Iowa 50010, United States
Researchers in science education are looking to promote students' understanding of science by implementing contemporary
approaches to encourage and provide students rich cognitive activities. One way of doing this involves using pedagogical
tools, such as writing, to help students to connect science language with their daily language. Another approach plays on the
crucial role of modal representations have in learning science, after all, knowledge and understanding in all science fields are
constructed using various forms of modal representations (text, graph, table, formula, etc.). In our recent research combines
both writing with multimodal representations to promote students' literacy skills and science understanding. When students get
accustomed to examining multimodal representations in their textbook and other sources, the students become more aware
about their own ideas of science concepts. This presentation will outline our study and share the results from our high school
chemistry studies.
8. International Millennium Youth Camp: Gifted and talented youths' interests and views of global challenges. Maija K
(1)
Aksela , maija.aksela@helsinki.fi, BOX 55, University of Helsinki Helsinki 00014, Finland . (1) Faculty of Science,
Department of Chemistry, Finland[apos]s Science Education Centre, LUMA, University of Helsinki 00014, Finland
The global challenges (e.g. climate change, energy, recourses, water) that we all face demand an ever-increasing number of
technological innovations; corresponding expertise in the natural sciences, mathematics and technology; and broadening of
communications and discussions across national borders. Because the responsibility for resolving these future challenges
resides with our youth, we, as today's leaders, need to find creative pathways to seed and inspire such involvement.
This presentation will describe an international effort that engages talented teens in a summer camp experience aimed at
nurturing their interest and expanding their awareness of science, math, and technology. The first-ever Millennium Youth
Camp (MY Camp) was organized in Helsinki in June 2010 by the LUMA Centre, Technology Academy and 24 other
organizations. Almost one thousand applications were received from 62 countries and from all continents, and 30 talented
young people [image 1] from 14 countries were selected as participants. The organizers took care of all costs including travel
costs. During the one-week camp, MY Campers were introduced to a number of Finnish companies and higher educational
institutions. In addition to lectures, workshops and visits to MY Camp partners, the program included project work supervised
by top-level experts and carried out in small multi-national groups. The next camps will be arranged during the summers 2011
and 2012 (see: http://www.technologyacademy.fi/millennium-youth-camp-fi.html).
(1)

9. How chemistry, science and technology impacts culture. Nancy B. Jackson , nbjacks@sandia.gov, 1155 6th Street,
(2)
NW, Washington DC 20036, United States ; Amal Al-Aboudi , alaboudi@ju.edu.jo, Chemistry Department, Amman Amman
Governorate 11942, Jordan . (1) Office of the President, American Chemical Society, Washington DC 20036, United States (2)
Department of Chemistry, University of Jordan, Amman Amman Governorate 11942, Jordan
This will be a joint talk from a Native American perspective and a Jordanian perspective on the effect that chemistry, science,
and technology have on culture. The talk will include how new inventions and technology both enhance important cultural
values, such as communication, and diminish others, such as a strong relationship to a homeland. In the context of culture,
also discussed will be the ethical considerations we as chemists and scientists should be conscious of as we develop new
technologies and science in the future.
(1)

10. Chemical heritage in sub-Saharan Africa and its significance for chemical education. Liliana Mammino ,
sasdestria@yahoo.com, P/bag X5050, Thohoyandou Limpopo Province 0950, South Africa . (1) Department of Chemistry,
University of Venda, Thohoyandou 0950, South Africa
The nature of chemistry as the science of substances ensures the presence of chemical heritage components in all human
communities, both in terms of practical usages and in terms of beliefs or interpretations about observed phenomena.
Indigenous chemistry-related activities in Sub-Saharan Africa are numerous, including: a variety of household practices (e.g.,
the brewing of plant materials to produce traditional drinks); the production and use of paints and dies from naturally available
materials; the production of metals from ores; and the broad diversity of the knowledge embedded in traditional medicine.
While the last component is the object of intensive research throughout the continent, because of the importance of the search
for new biologically active compounds that may be suitable for drug development, other components are often investigated
less extensively. The paper highlights the expected benefits of the inclusion of information about the various components of
indigenous chemical heritage into chemical education programs. By emphasizing connections between the meaning of
chemistry and the learners' cultural roots, such inclusion is apt to foster familiarity perceptions that can facilitate the learners'
approach to chemistry. The discussion is substantiated by a number of illustrative examples. The significance of the learners'
active involvement in the investigation of the chemical heritage of their communities is given particular attention as an option in
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which the benefits of active learning are complemented by realistic perspectives of adding new information to the overall body
of knowledge that forms the chemical heritage.
(1)

11. Why is there so little chemistry in our culture? Michael Weisberg , weisberg@phil.upenn.edu, 433 Cohen Hall,
Philadelphia PA 19104-6304, United States . (1) Department of Philosophy, University of Pennsylvania, Philadelphia PA
19104-6304, United States
Chemists often aim to enhance the public's understanding and appreciation of chemistry. For example, one of IUPAC's
strategic goals is to increase "the worldwide understanding and application of the chemical sciences, to the betterment of the
human condition." This turns out to be no easy task. Despite nearly universal chemical education for university-bound
students, the public's appreciation of the content, methods, and impacts of chemistry remains limited at best. Moreover, recent
psychological research has documented very limited correlation between acceptance and understanding of scientific ideas.
This talk will review what we know about the cognitive correlates of science acceptance, and outline several approaches to
overcoming barriers that prevent a much wider appreciation of chemistry in our culture.
(1)

12. Poison and Prohibition: How jazz-age chemistry changed American culture. Deborah L. Blum ,
dblum@facstaff.wisc.edu, 5154 Vilas Communication Hall, 821 University Ave, Madison WI 53706, United States . (1)
Department of Journalism & Mass Communication, University of Wisconsin-Madison, Madison WI 53706, United States
During the 1920s, chemistry was in many ways the most influential science in the United States. The federal government
turned to chemists to help enforce the 18th Amendment and the national ban on trafficking in alcohol, leading bootleggers to
hire their own chemists in attempt to render innocuous government alterations to alcohol. The resulting clash was described
widely in newspapers of the time, as "The Chemists' War". At the same time, a new generation of forensic chemists was being
trained, both to help with poison homicides and to help regulate the rising tide of new industrial chemicals. The toxicologists of
the 1920s were both investigators and crusaders - bitterly opposed, for instance, to federal tainting of alcohol - and their work
helped create the CSI-style criminal justice work of today and shaped the way citizens thought about navigating our chemical
world.
(1)

13. POGIL and The POGIL Project. Rick Moog , rick.moog@fandm.edu, PO Box 3003, Lancaster P 17604, United States .
(1) Department of Chemistry, Franklin & Marshall College, Lancaster PA 17604, United States
Process Oriented Guided Inquiry Learning (POGIL) is a student-centered, group-learning pedagogy based on research on
how students learn best. In a POGIL classroom, students work in small groups with assigned roles using specially-designed
materials that guide them to develop and construct important concepts. In addition, this technique emphasizes a conscious
commitment to the development of key learning skills (process skills) such as teamwork, critical thinking, effective
communication, and metacognition. This presentation will introduce the basic prinicples of POGIL, and will describe the
activities of The POGIL Project, a professional development organization whose mission is to connect and support educators
interested in POGIL and other student-centered pedagogies.
(1)

14. Using POGIL in Argentina. M. Rosario Soriano , mrs2105@gmail.com.ar, Medrano 951, C. A. Buenos Aires Buenos
(2)
(1)
(3)
Aires C1179AAQ, Argentina ; Alicia Haydée Jubert ; Ana M. García ; Dora A. Barbiric . (1) Department of Chemical
Engineering, Universidad Tecnologica Nacional, C. A. Buenos Aires C1179AAQ, Argentina (2) Facultad de Ingenieria,
Universidad Nacional de La Plata,, La Plata Buenos Aires B1900TAG, Argentina (3) Department of Chemistry-GDME,
Universidad de Buenos Aires, C. A. Buenos Aires C1063ACV, Argentina
Pogil method has been applied in Argentina since 2005 in several General Chemistry and Physcal Chemistry courses.
Universities involved are U. Tecnológica Nacional at Buenos Aires, Belgrano U. and Engineering at U. of Buenos Aires. After
having treated in an exploratory way, particular subjects of the syllabus via Pogil, in 2006 the first whole course of General
Chemistry for Engineering was driven under this methodology. Several workshops and meetings have been since then
organized for disseminating the method. So other universities (La Plata, Nacional del Chaco Austral) joined the project. At La
Plata, Pogil is applied on a b-learning modality, intended for students who have partially failed in the traditional course. New
worksheets were developed for alternative energies, electrochemistry and pH. During the last years we have developed our
own POGIL worksheets for subjects as: ideal and real gases, colligative properties, electrolysis. Some of them require working
with computerized spreadsheet programs (Excel) and with web resources. Our experience shows that students perform very
well and accept the challenge of the change and this interactive learning format. To warrant success, a clear presentation of
the class format and of expectations is essential. The habitual syllabus can be covered completely and students pass exams
that are designed by professors attached to traditional methods. With Pogil, students develop concepts by themselves and not
by transference from teachers or books. Their feelings of property and participation are different, rather approaching those of
researchers when new knowledge is being generated.
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(1)

15. Assessment of student learning using POGIL materials. Jennifer E Lewis , jennifer@usf.edu, 4202 E. Fowler Ave
CHE205, Tampa FL 33620, United States . (1) Department of Chemistry, University of South Florida, Tampa FL 33620, United
States
Although POGIL is a well-established framework for pedagogical and curricular reform, it continues to be important to share
ongoing evaluation results for POGIL implementations. This talk will provide an overview of assessment activity in POGIL
contexts undertaken by my research group over the past several years. We hope to provide models for others who are
considering their own assessments of student learning, either with or without the implementation of POGIL. In addition to
results, design issues and measurement considerations will be key elements of the presentation.
16. POGIL across borders: Transnational implementation in Australian and Malaysian classrooms. Daniel C
(1)
(1)
Southam , D.Southam@curtin.edu.au, GPO Box U1987, Perth Western Australia 6845, Australia ; Mauro Mocerino ; Mark
(1)
(2)
(2)
A Buntine ; Chua Han Bing ; Tay Chen Lim . (1) Department of Chemistry, Curtin University, Perth Western Australia 6845,
Australia (2) School of Engineering and Science, Curtin University, Miri Sarawak 98009, Malaysia
A collaborative network of like-minded academics has been established as part of the ALIUS (Active Learning in University
Science) project. This project, funded by the Australian Learning and Teaching Council, has developed a capacity for leading
change in curriculum design and pedagogy in large Chemistry classes across Australia. POGIL was chosen as a model
student-centred strategy to grow this leadership capacity and its success has led to uptake by a number of institutions. The
implementation of POGIL at Curtin University has formed part of a broader institutional shift towards active learning in our
Chemistry classrooms. Dissatisfaction with the current student-teacher paradigm, a desire to improve engagement with
students and development of a student-centred curriculum has driven this change. In the Australian university sector
transnational teaching is commonplace. Curtin, in partnership with the Sarawak Government, developed its first offshore
campus in Malaysia in 1999. It is a requirement of this partnership that courses are equivalent across borders, and wherever
possible the curriculum must be the same. The mix of courses at the offshore campus reflects those in Australia, with a focus
on Science and Engineering. In this case study we will examine two units of study in Chemistry at the first year level delivered
using POGIL in both Australia and Malaysia. The student perception and performance will be a key diagnostic used to detail
the common and unique challenges faced and strategies employed in implementation of POGIL in a transnational setting.
(1)

17. Nanospecific assessment of fate and effects of stabilized nanoparticles in aquatic media. Willie Peijnenburg ,
willie.peijnenburg@rivm.nl, PO Box 1, Bilthoven Netherlands 3720 BA, The Netherlands. (1) Laboratory for Ecological Risk
Assessment, RIVM, Bithoven 3720 BA, The Netherlands
Nanomaterials are produced with the aim of making use of their size-related specific properties. These specific properties in
turn may induce fate and effects characteristics of nanomaterials that are significantly different from the characteristics of their
bulk counterparts. Currently there is still little understanding on how to assess the environmental impact following release of
nanomaterials in the environment. Apart from lack of toxicity profiles, there is a fundamental lack of methods to assess
effective exposure of biota to nanomaterials, let alone that models have been made available for extrapolating fate and effect
nanomaterials by considering properties of the particles and environmental characteristics. The purpose of this contribution is
in demonstrating research approaches aimed at assessing fate and effects of nano-CeO2 and nano-silver particles in aquatic
systems. Exposure assessment will focus on stabilising colloids in the media used for toxicity testing, whereas effect
assessment is aimed at generating effect data for organisms of three trophic levels on the basis of the effective exposure
conditions. A central role in the interpretation of the results obtained is played by the expression of the effective dose across
media and across particles tested.
(1)

18. Green nanotechnologies for environmental protection. Nadia G Kandile , nadiaghk@hotmail.com, Khalifa ElMaamon st, Abbasiya sq., Heliopolis Cairo 11757, Egypt . (1) Department of Chemistry, Faculty of Women, Ain Shams
University, Cairo, Egypt
Nanotechnology with its vast potential is revolutionizing our world. Nanotechnology is the art and science of manipulating
matter at the nanoscale to create new and unique materials and products. Nanotechnology reflected the use of natural
resources embodying the harmonious coexistence between human being and nature which happened to coincide with the
basic idea of green design; with the further integration of nanotechnology and environmental protection. Today
nanotechnologies significantly influence all aspects of our life. Their commercial use involves all branches of industry,
medicine, agriculture, etc. Nanotechnology describes the development of products that have environmental applications, and
studies have shown that nanotechnologies can be used to not only monitor and prevent pollution, but to clean up pollutants
once they have already made their way into the environment. The aim of the present talk is to present a broad overview of
already applicable and upcoming solutions for environmental protection, to illustrate how green nanotechnologies requires for
maximizing the potential benefits of nanotechnology for solving environmental problems while minimizing the environmental
impact of nano-based processes.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

16 | P a g e

IUPAC 2011 Abstracts

19. Adsorption of pyrene and phenanthrene on soils with added humic natural nanoparticles versus engineered
(1)
(1)
nanoparticles. Nicola Senesi , senesi@agr.uniba.it, Via Amendola, 165/A, Bari Bari 70126, Italy ; Lina Marino ; Donato
(1)
Mondelli . (1) Dipartimento di Biologia e Chimica Agroforestale e Ambientale, Università di Bari, Bari 70126, Italy
Humic substances (HS) are the most relevant chemically, biologically and physically active components of natural nonliving
organic matter due to their typical macromolecular structure, polyfunctionality, surface properties, multiple reactive sites, sizes
and shapes, porosity, and capacity to adsorb organic pollutants. Nowadays, manufactured nanoparticles (NPs) are
increasingly used for soil decontamination, however, serious concerns arise for their potential eco- and bio-toxicity. The
average size and typical cross-linked spatial networks containing highly-branched polymer chains qualify HS as natural
environmental NPs. In this study the adsorption of polycyclic aromatic hydrocarbons (PAHs) pyrene and phenanthrene has
been measured on four soils with different content of organic C (OC) and on the soils added with either 1% compost or 1% of
compost-extracted humic acid (HAC) or 5% of the NP fullerene. Results show that: (a) in any case, the adsorption data best fit
into a Langmuir-type isotherm, that is a maximum of adsorption, that is saturation, is reached; (b) as expected, the adsorption
capacity of the four original soils for the two PAHs is a function of their content in OC; (c) for any soil, the values of adsorption
distribution coefficients for pyrene and phenanthrene, that is the adsorption capacity, increase in the order: original soil that:
(a) the content of native OC is the most important factor influencing the adsorption capacity of soil for PAHs; (b) the addition of
either a source of HS, such as a compost, or a compost HA is able to enhance the adsorption capacity of soil for PAHs at
various extent and generally much more than an engineered NP, such as fullerene. Thus, compost amendment, especially for
soils poor in OC, would be preferred to the application of engineered NPs for remediation purposes.
20. Selective separation and preconcentration methods for trace element speciation in environmental samples. Ewa
(1)
(1)
M Cukrowska , ewa.cukrowska@wits.ac.za, P B X3 WITS, Johannesburg Gauteng 2050, South Africa ; Luke Chimuka ;
(1)
Hlanganani Tutu . (1) Chemistry, University of the Witwatersrand, Johannesburg Gauteng 2050, South Africa
Assessment of pollution in the environment is based on total element concentrations. Unfortunately, the determination of total
concentrations is not sufficient to understand their bioavailability, toxicity, transport and fate. Often the most toxic species are
also at very low levels. Selective separation and preconcentration of different species from very complicated environmental
matrices is required. The modern sophisticated instruments can analyse complex samples and evaluate results. However,
most sampling and sample preparation procedures are traditionally time-consuming methods, multi-step procedures with high
risk for loss of analytes, difficult to automate, and use large volumes of solvents. In the last twenty years, classical solvent
extractions were enhanced by using micro- and ultrasonic waves, supercritical fluids and pressurised leaching. New
techniques minimise the use of solvents or are solvent-free altogether. They are specific trapping methods with matrix removal
and preconcentration of an analyte species: solid phase extraction (SPE), cryogenic trapping, derivatization, hydride
generation (HG), alkylation, halide generation. The biggest part of modern extraction methods are membrane separation
technologies (traditional osmosis, nano-, ultra- and microfiltration membranes). Progress in the development of selective
separation membranes is in membrane preparation and modification methods using conventional polymers and in application
of new membrane materials. Application of modified zeolite membranes, polymeric and silica based composite materials,
surface modification by macromolecules (SMM), activated nanofibres, molecularly imprinted polymers (MIP), solid phase
microextraction (SPME), supported liquid membrane extraction (SLME), microporous membrane liquid-liquid extraction
(MMLLE), silicon rubber hollow fiber extractions, biosorbents and other membrane-based extractions will be discussed in this
study.
21. Dynamic methods for fractionation of trace metals and metalloids in soils and sediments: comparative study and
(1)
possibility of harmonization. Petr S. Fedotov , fedotov_ps@mail.ru, 19 Kosygin street, Moscow RU 119991, Russian
Federation . (1) Vernadsky Institute of Geochemistry and Analytical Chemistry, Russian Academy of Sciences, Moscow
119991, Russian Federation
Physicochemical mobility and bio-accessibility of anthropogenic metal/metalloid ions in soil environments strongly depend on
their chemical forms and type of binding with the sample matrix. A preferable approach for distinguishing different solid-phase
associations is the fractionation of trace elements (TE) into operationally defined forms under the sequential action of different
leaching reagents. Despite the efforts for settling operational conditions for metal and metalloid fractionation, conventional
batch sequential extraction schemes lack automation and are rather time consuming and laborious. Two additional main
problems are the phase overlapping and possible re-adsorption of released elements. Alternative methodologies are based on
dynamic (non-equilibrium) extraction. Particulate samples are retained or fixed in a column or a stirred chamber whereas
different aqueous solutions of acids, salts and complexing reagents are continuously pumped through. Dynamic procedures
enable the extraction time of each fraction to be significantly reduced. The leaching curves facilitate the investigation of the
kinetics of release of trace and major elements, the study of trace and major elements associations, and the assessment of
the extraction efficiency and the maximum pool size of target fractions. When packed mircocolumns or rotating coiled columns
(RCC) are employed, elements in the effluent can be determined on-line. Comparative study and harmonization of dynamic
fractionation methods are of great importance and govern their further applications in environmental analysis and monitoring.
Recent results for fractionation of heavy metals and metalloids (e.g. As and Se) in RCC and different microcolumns look
promising and may serve as the basis for harmonization of dynamic methods.
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(1)

22. Nanoengineered catalysts for the production of clean fuels and petrochemicals. José G. Santiesteban ,
jose.g.santiesteban@exxonmobil.com, 1545 Route 22 East, Annandale New Jersey 08801, United States . (1) Catalyst
Technology and Modeling Laboratory, ExxonMobil Research and Engineering Company, Process Research, Annandale New
Jersey 08801, United States
Catalysis was one of the earliest fields that benefited from nanoscience and nanotechnology methods. In this talk I will
describe examples of how we nanoengineered catalytic structures that enable us to more accurately and efficiently control
reaction pathways and diffusion paths of reagents and products to manufacture clean fuels and petrochemicals.
(1)

23. Nanomaterial contamination of agricultural crops. Jason C. White , Jason.White@ct.gov, 123 Huntington Street,
New Haven CT 036504, United States . (1) Department of Analytical Chemistry, Connecticut Agricultural Experiment Station,
New Haven CT 06504, United States
The use of nanomaterials (NM) has increased dramatically in the past decade but an understanding of the fate and effects of
these materials in the environment has been lacking. Several studies evaluating nanomaterial exposure to a range of
receptors have been published but there is little information concerning NM interactions with agricultural plants. We have
previously shown that standard phytotoxicity tests such as germination and root elongation are inadequate when evaluating
NM toxicity to and accumulation by plants; hydroponic or sand/soil-based exposure is necessary. Different Cucurbita and
Crambe species were exposed to 100-1000 mg/L elemental (Ag, Cu, Au, Si) or carbon-based nanomaterials, as well as
corresponding bulk material controls. Plant biomass, transpiration, solution content, and particle accumulation were
determined. Nanoparticles such as Ag and Si were accumulated at significantly greater levels than equivalent bulk materials,
resulting in 30-91% reductions in biomass and transpiration. Alternatively, the effects of Au, Cu and carbon-based
nanomaterials on plant growth were often not particle-size specific. Humic acid (100 mg/L) was shown to impact particle
chemistry and accumulation in a size specific fashion, highlighting the importance of evaluating NM fate and effects under
environmentally relevant conditions. Current investigations are evaluating the impact of carbon-based nanomaterials on the
accumulation of secondary organic pollutants by agricultural crops. Given the increasing use of nanomaterials in
pesticide/fertilizer formulations, the finding of differential toxicity and accumulation as a function of particle size is disconcerting
and highlights the potential of food chain contamination as an uncharacterized pathway for human exposure to NMs.
24. Nanomaterial Registry: An authoritative resource for assessing environmental and biological interactions of
(1)
nanomaterials. Michele L. Ostraat , mostraat@rti.org, 3040 Cornwallis Road, Bldg 11, Rm 411, Research Triangle Park NC
(1)
27709, United States ; Carol M Hamilton . (1) RTI International, Research Triangle Park NC 27709, United States
Assessing the interactions of nanomaterials with environmental and biological systems is both complex and rapidly evolving.
The complexity arises from the fact that these interactions are not only a function of the system under consideration, but also
of the inherent characteristics of the nanomaterial and the diverse test methods, protocols, and assays used to determine
these interactions. At the same time, the quantity of publicly available literature on nanotechnology is staggering. Inconsistent
and inconclusive reports of nanoparticle interactions with environmental and biological systems continue to foster significant
scientific debate. Currently, there is active scientific debate as to the validity of various research methods, findings, and
conclusions. Although nanotechnology has tremendous economic and societal potential, effectively implementing and
regulating nanotechnology presents significant challenges. The Nanomaterial Registry seeks to systematically organize and
evaluate existing research findings that demonstrate the impact of nanomaterials on biological and environmental systems. All
content will be systematically curated prior to inclusion in the Registry. This presentation highlights Registry features, including
web-based design and ability to search for nanomaterials of interest and to visually compare and contrast different
nanomaterials. To facilitate development of the Registry, a minimal information standard for nanomaterials will be established.
This minimal information standard will, in turn, be used to develop evaluation criteria for nanomaterials that are included in the
Registry. Funded by NIBIB, NIEHS, and NCI, the Nanomaterial Registry will incorporate data from multiple existing sources to
assemble an authoritative, comprehensive, web-based resource for diverse nanotechnology stakeholders.
(1)

25. Silver nanoparticle formation in natural environment: A role of humic acids. Virender K Sharma ,
(1)
vsharma@fit.edu, PS 220, 150 West University Boulevard, Melbourne Florida 32901, United States ; Nelson Akaighe ;
(2)
(3)
(3)
(3)
(1)
Robert I. MacCuspie ; Divina A. Navarro ; Diana S. Aga ; Sarbajit Banerjee ; Mary Sohn . (1) Chemistry, Florida Institute
of Technology, Melbourne Florida 32901, United States (2) Material Measurement Laboratory, National Institute of Standards
and Technology, Gaithersburg MD 20899-8520, United States (3) Chemistry, The State University of New York, Buffalo New
York 14260, United States
+

The reduction of silver ions (Ag ) in the presence of humic acids (HAs) under natural environmental conditions resulted in the
formation of silver nanoparticles (AgNPs). The studied HAs were Suwannee River HA (SUWR-HA), three sedimentary HAs
(SHAs), and five soils obtained across the state of Florida. The concentration and types of HA as well as temperature of the
reaction solution determined the rate of the formation of AgNPs. AgNPs formed were typically spherical and had a broad size
distribution. Stability of the AgNPs were monitored for two months using UV-Vis spectroscopy. No significant change in the
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spectra of AgNPs was observed; suggesting stabilization of AgNPs in the presence of humic acids. The results indicate the
potential for direct formation of AgNPs under natural environments with elevated temperatures, such as thermal vents or hotsprings, which are known to have elevated dissolved silver levels. Therefore, not all AgNPs observed in natural waters today
may be of anthropogenic origins.

(1)

26. New members of the CVNH family and other anti-HIV lectins. Angela M. Gronenborn , amg100@pitt.edu, 3501 Fifth
Avenue, 1051 BST3, Pittsburgh PA 15260, United States . (1) Department of Structural Biology, University of Pittsburgh
School of Medicine, Pittsburgh PA 15260, United States
Homologs of the potent HIV-inactivating protein CV-N have been identified in other organisms and we determined solution
NMR and X-ray structures for several additional members of this family of lectins. All proteins exhibit the same fold and the
overall structures resemble that of the founding member of the family, CV-N, albeit with noteworthy differences in loop
conformation and detailed local structure. Since no data was available regarding the proteins' function or their natural ligands
we also conducted extensive carbohydrate binding studies. The number and location of glycan binding sites vary for all
proteins and different ligand specificities exist. Another recently discovered cyanobacterial lectin that exhibits potent anti-HIV
activity is Oscillatoria Agardhii Agglutinin (OAA). NMR titration experiments revealed that OAA binds both Man-9and α3,α6mannopentaose tightly and specifically at two binding sites. We also determined crystal structures of OAA, free and
complexed with α3,α6-mannopentaose. These structures provide atomic details about the specific protein-sugar contacts in
the recognition loops. Our combined NMR and crystallographic results provide structural insights into the mechanism by which
OAA specifically recognizes the Man-9 core epitope, distinctly different from the recognition seen for CV-N that recognizes the
D1 and D3 arms of Man-9. Our results highlight the versatility in lectin-carbohydrate recognition, and may aid in the
development of protein-based vaccines or diagnostic and pharmacological reagents in the quest to combat HIV transmission.
(1)

27. Glycomics and glycoproteomics: Windows to glycan function. Anne Dell , a.dell@imperial.ac.uk, Biochemistry
(1)
Building, London England SW7 2AZ, United Kingdom ; Stuart M. Haslam . (1) Division of Molecular Biosciences, Imperial
College, London SW7 2AZ, United Kingdom
Ultra-high sensitivity mass spectrometric strategies incorporating MALDI-MS/MS and nano-electrospray(ES)-MS/MS enable
very complex mixtures of glycans and glycopeptides from biological extracts of cells and tissues to be studied thereby
revealing the types of glycans present and, importantly, providing clues to structures that are likely to be functionally important.
Glycomic methodologies seek to define the total N-glycan and/or O-glycan repertoire in a biological sample, whilst
glycoproteomic strategies are concerned with the analysis of glycopeptides in order to define heterogeneity at individual
glycosylation sites. Data emerging from our glycomic and glycoproteomic programmes of collaborative research, which are
helping to provide new insights into the functions of glycans in biological systems, will be described. Exemplar projects in the
fields of human reproduction, pathogen-host interactions and glycoimmunology will be discussed. Our glycomic methodologies
are being exploited by the NIH Consortium for Functional Glycomics whose Analytical Core, located at Imperial College, is
carrying out high throughput analyses of murine and human haematopoietic cell populations in order to provide a public
glycomics data resource for the scientific community. Information emerging from this programme will be highlighted.
Acknowledgements: This research is supported by the Biotechnology and Biological Sciences Research Council and the NIH.
We are grateful to numerous collaborators worldwide for giving us the opportunity to exploit our technology in many biological
fields.
(1)

28. Polysialic acids and neural diseases, like schizophrenia. Ken Kitajima , kitajima@agr.nagoya-u.ac.jp, Chikusa,
Nagoya Aichi 4648601, Japan . (1) Bioscience and Biotechnology Center, Nagoya University, Nagoya 4648601, Japan
Polysialic acid (polySia) is a unique polymer of sialic acid (Sia) with the degree of polymerization 8-200 Sia residues. PolySia
is expressed mainly on the neural cell adhesion molecule (NACM) in embryonic brains during neural differentiation and at
distinct regions such as hippocampus, hypothalamic nuclei, and olfactory system where neurogenesis is ongoing in adult
brain. PolySia on NCAM is known to have anti-adhesive effects on the cell-cell/extracellular matrix interaction due to its bulky
polyanionic nature and is involved in regulation of neurogenesis and neuronal functions. In our laboratory, we have thought
that polySia functions not only as an anti-cell adhesion molecule, but also as a reservoir scaffold for various molecules of
neural activities. Indeed, we identified the brain-derived neurotrophic factor (BDNF) and catecholamines such as dopamine as
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polySia-binding molecules, and led us to propose the reservoir function as a new function of polySia. To understand
significance of the reservoir function of polySia, we focused on the polySia-NCAM biosynthesized by the polysialyltransferase
(STX) mutated in two loci that were reported in patients suffering from schizophrenia. One mutated STX exhibited a low
synthetic activity of polySia. The polySia-NCAM biosynthesized by these mutated STX contained small amounts of polySia
with shorter chain length, and impaired the reservoir function of polySia to BDNF and dopamine, both of which are deeply
involved in schizophrenia. Taken together, the amount and quality of polySia regulated by STX might be partly the causes of
psychiatric disorders such as schizophrenia.
(1)(2)

29. Essentiality of core glycosylation in cell survival. Dipak K Banerjee
, dipak.banerjee@upr.edu, School of Medicine,
(1)
(1)
(3)
Medical Sciences Campus, San Juan PR 00936-5057, United States ; Krishna Baksi ; Zhenbo Zhang ; Douglas W Cress ;
(1)
Aditi Banerjee . (1) Biochemistry, University of Puerto Rico Medical School, San Juan PR 00936-5067, United States (2)
University of Puerto Rico, Institute of Functional Materials, San Juan PR 00936-5067, United States (3) Molecular Oncology
12902 Magnolia Drive, H Lee Moffitt Cancer Center & Research Institute, Tampa FL 33612-9497, United States
Attachment of carbohydrates to asparagine residue in Asn-X-Ser/Thr tripeptide sequences in asparagine-linked glycoproteins
is evolutionary conserved. This contributes to glycoproteins structure and function. Their synthesis is highly compartmentalized
and requires the availability of the “core glycan” Glc3Man9GlcNAc2-PP-Dol (viz., LLO). We focus on mannosylphosphodolichol
synthase (DPMS) and N-acetyl-glucosaminyl 1-phosphate transferase (GPT). DPMS has a conserved motif to be
phosphorylated by PKA. Phosphorylation upregulation or DPMS overexpression accelerates angiogenesis. Increased Bcl-2
expression suggested accelerated cell cycle progression. Dol-P-Man is an activator of GPT, and Tunicamycin is a competitive
inhibitor of GPT. When treated Tunicamycin inhibited DPMS activity in capillary endothelial cells and arrested cells in G1.
Down regulation of E2F1 expression by shRNA had no additive or synergistic effect. Increased expression of caspase-3, 9 and
12, DNA laddering and Annexin V binding confirmed induction of apoptosis. Mechanistic details supported “ER stress” and cell
death due to unfolded protein response (upr). Impaired VEGF signaling is considered to be a major contributing factor.
Genome-wide expression profiling indicated that among the affected genes 20% are transcription factors. We have observed
upregulated expression of c-Fos, c-Myc and c-June but their reduced down-stream regulators. Tunicamycin reduced
™
angiogenesis in Matrigel implants in athymic Balb/c (nu/nu) mice and slowed a double negative breast adenocarcinoma
growth by ~55% in three weeks. The numbers and the blood vessel size were reduced in the tumor tissue. High GRP78
expression established ER stress in tumor microvasculature and death due to upr. Supported by NIHU54-CA096297, Susan
G. Komen for the Cure BCTR58206 and NIH/NCRR/RCMIG12-RR03035.
30. Increasing the probability of compound survival: Aligning metabolism, permeability, and safety properties.
(1)
Anabella Villalobos , PalermoA@rsc.org, Groton Laboratories, Groton Connecticut 06340, United States . (1) Neuroscience,
CIBB, and Tissue Repair Medicinal Chemistry, Pfizer Worldwide Research and Development, Groton Connecticut 06340,
United States
In our efforts to increase the survival of drug candidates, we undertook a detailed study of the chemical space for CNS
molecules. Ultimately, we were interested in optimizing the number of design cycles and in vivo toxicology testing needed to
advance candidates from idea to proof of concept clinical studies. We focused on understanding the relationships between
physicochemical properties, in vitro absorption, distribution, metabolism, and excretion (ADME) and safety attributes, and in
vitro binding efficiencies for over 200 marketed CNS drugs and Pfizer CNS candidates. This analysis together with medicinal
chemistry knowledge was used to create and validate a prospective design tool, which used an overall desirability score for
drug-likeness. The novel CNS multi-parameter optimization desirability (CNS MPO Desirability) algorithm, based on six
physicochemical parameters, showed that 74% of marketed CNS drugs displayed a high desirability score (>4, using a scale
of 0-6). In addition, a relationship between an increasing desirability score and alignment of key in vitro ADME and safety
attributes was seen in the marketed CNS drug set, the Pfizer candidate set, and a Pfizer proprietary diversity set. The new
CNS MPO Desirability score also offers advantages over hard cutoffs or utilization of single parameters, expanding medicinal
chemistry design space. The CNS MPO Desirability score is thus an algorithm in the medicinal chemistry toolbox that may be
used prospectively at the design stage to accelerate the identification of compounds with increased probability of success.
Furthermore, application of this tool to new clinical drug candidates has challenged the long-held notion that CNS molecules
need to be highly lipophilic with low polar surface, moving the CNS design field forward in a new direction.
(1)

31. Nature's medicine chest: Opportunities for synthesis. Margaret Brimble , m.brimble@auckland.ac.nz, 23 Symonds
St, Auckland Auckland, New Zealand . (1) Department of Chemistry, University of Auckland, Auckland Auckland, New Zealand
Natural products have long been regarded as “Nature's medicine chest” providing invaluable platforms for developing front-line
drugs. The chemical structures of natural products have evolved over several millennia for a specific biochemical purpose and
their molecular frameworks can be considered “privileged scaffolds” that inspire the synthesis of focused natural product
based libraries to advance biomedical research. Small libraries of compounds based upon natural products leads have several
key benefits that do not apply to combinatorially-derived systems: they will have benefited from the optimisation of bioactivity
for a given receptor as a result of natural selection; they will be expected to provide an enhanced rate of positive hits for a
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given library size; they will likely provide novel structural chemotypes not currently in use in existing therapeutic regimes; they
would not be immediately susceptible to resistance-conferring genes in the bacterial and DNA pools; and they are likely to
provide novel new target proteins and receptors. Natural product scaffolds also provide novel tractable heterocyclic systems of
increasing molecular complexity by moving away from planar systems. The neglect of chirality has been recognized as a key
deficiency of contemporary drug discovery methodology. This lecture will showcase some of our research on the synthesis of
bioactive natural products (especially molecules derived from extreme environments and shellfish toxins) as novel anticancer,
antibacterial and antiviral agents. The human telomerase inhibitor γ-rubromycin contains a novel [5,6]-aryl spiroacetal ring
system that is the essential structural feature responsible for the observed telomerase inhibition. The synthesis of (±)-γrubromycin is described addressing the delicate balance between the electronic properties of the naphthazarin and
isocoumarin subunits needed to facilitate the acid-mediated spiroketalization step. A flexible asymmetric synthesis of the
tetracyclic core of the anticancer agent berkelic acid (derived from an extremophile) is also described using a Horner–
Wadsworth–Emmons/oxa-Michael cascade.
32. Chemistry diversity from tropical biodiversity: Source of molecular model for Medicinal Chemistry. Vanderlan da
(1)
S. Bolzani , bolzaniv@iq.unesp.br, Rua Francisco Degni S/N, Araraquara SP Please Select 14800900, Brazil ; Marcos
(1)
Pivatto . (1) Department of Organic Chemistry, Sao Paulo State University, Araraquara SP SAO PAULO 14800900, Brazil
Over of 35 new drugs launched on the market between 2000 and 2009, originating from terrestrial plants, terrestrial
microorganisms, marine organisms, and terrestrial vertebrates and invertebrates, are described, showing that natural chemical
diversity continue to inspire Medicinal Chemistry. Together with several other natural products or their analogs undergoing
clinical trials, natural products reinforce its importance in modern drug discovery. Thus, biodiversity, and in special plant
species of Brazilian biomes, have a long history of use in the treatment of human diseases being a powerful source of new
bioactive compounds of interest for Medicinal Chemistry. The most representative Brazilian discovering was a peptide isolated
from the viper (Bothrops jararaca) venom, which was associated to the conversion of angiotensin I to angiotensin II during its
passage through the pulmonary circulation. Later, this discovered resulted in Captopril (Capoten®), developed from this
peptide after revolutionary concept of structure-based drug design, associated to QSAR-based modification on the terminal
sulfhydryl moiety of the peptide, which provided a high potency of ACE inhibition (Bristol-Myers Squibb). Recently, our
research on (-)-spectaline, a piperidine alkaloid isolated from Senna spectabilis has been used as start material for obtaining
semi-synthetic derivatives, which are acetyl cholinesterase inhibitors (pre-clinical trials) demonstrating the importance of
secondary metabolites isolated from our biodiversity. [FAPESP, Biota-FAPESP, CNPq, CAPES, APSEN].
(1)

33. Recent progress towards the total synthesis of bioactive products. Luiz C Dias , luizcdias@pq.cnpq.br, Cidade
Universitaria Zeferino Vaz, Unicamp, Bloco D, segundo andar, CP 6154, Campinas São Paulo 13083-970, Brazil . (1)
Department of Organic Chemistry, State University of Campinas, Unicamp, Campinas Sao Paulo 13083-970, Brazil
In the first part of this lecture we will discuss our recent results related to the 1,5-stereocontrol in the addition of boron enolates
1,2
of beta-alkoxy methylketones to aldehydes. In the last few years we have completed the total synthesis of a variety of
bioactive natural products. In this lecture we will discuss our approach directed toward the total synthesis of basiliskamides A
3
4
5
6
and B , pteridic acids A and B , dictyostatin and the macrolactone of migrastatin . We should also mention our involvement
with the Special Programme for Research & Training in Tropical Diseases of the World Health Organization, in the synthesis of
potential candidates for the treatment of Chagas Disease, and the development of new synthetic routes for generic drugs
available in the market as well as for those that have patents about to expire. As one example, we will present our approach to
atorvastatin.
1. J. Org. Chem. 2005, 70, 10461; 2. Org. Lett. 2006, 8, 4629; 3. Adv. Synth. Catal. 2008, 350, 1017; 4. J. Org. Chem. 2009,
74, 5584; 5. Eur. J. Org. Chem. 2009, 2009, 1491; 6. Eur. J. Org. Chem. 2010, 6748.
34. How to image tissue, detect and solve structures of complexes and analyse biomolculear composition using an
(1)
optical analogue of 2DNMR. David R Klug , d.klug@imperial.ac.uk, Imperial College Road, London Londonshire SW7 2AZ,
United Kingdom . (1) Department of Chemistry and Institute of Chemical Biology, Imperial College, London SW7 2AY, United
Kingdom
I present progress in the development of an optical analogue of 2DNMR known as Electron-Vibration-Vibration Two
Dimensional Infrared Spectroscopy (EVV 2DIR). We have demonstrated the utility of this approach for imaging of tissue
sections, protein identification in a primitive proteomic platform and the detection of complex formation and determination of
interaction geometries. This technique uses optical pulses approximately 1ps in duration and therefore has an inherent time
resolution 1ps for rapidly triggered reactions. I also show the detection of a reactive intermediate in an enzyme active site.
Despite the encouraging progress EVV 2DIR still requires further work to make it a generically useful tool and I will therefore
describe some of the work in progress to this end.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 21
(1)

35. Low frequency coherent vibrations in biomolecules. Paul M Champion , champ@neu.edu, 110 Forsyth Street,
Boston MA 02115, United States . (1) Department of Physics, Northeastern University, Boston MA 02115, United States
Recent studies have demonstrated the universal nature of pulsed laser excitation of low-frequency coherent motion in
biological molecules. Solution studies of heme and iron-sulfur proteins using vibrational coherence techniques have revealed a
-1
variety of underdamped low-frequency modes in the region below kT~300K (i.e., 20-200 cm ) that are thought to play
important roles in thermally excited ground state processes such as electron transfer and diatomic ligand binding. In addition
to being thermally accessible, low frequency modes are also “soft” and subject to protein induced distortions that allow the
protein to control the electronic properties of biologically important metal centers. For example, a strong heme “ruffling” mode
-1
near 55 cm is observed in vibrational coherence studies of ferric cytochrome c. This mode appears to be selectively coupled
to a charge-transfer band, suggesting that heme ruffling is involved in the protein control of electron transfer. Specific electron
transfer partners, such as the iron-sulfur protein putidaredoxin and cytochrome P450 have also been studied, both individually
and in the bound complex, revealing the rich pattern of structural change and/or vibrational mixing that takes place when the
proteins bind. For ultrafast excited state reactions, such as proton transfer in green fluorescent protein (GFP), it has been
suggested that vibrational coherence is functionally involved. We report new temperature-dependent studies of the ultrafast
-1
proton transport processes in the GFP system, that include direct observation of a strong vibrational coherence near 135 cm .
(1)

36. Watching a protein in action with picosecond time-resolved X-ray crystallography. Friedrich Schotte ,
(1)
schotte@nih.gov, Building 5, Room 137, 9000 Rockville Pike, Bethesda Maryland 20892, United States ; Philip A Anfinrud ;
(1)
Hyun Sun Cho . (1) NIDDK/LCP, National Institutes of Health, Bethesda Maryland 20892, United States
We developed the technique of time-resolved X-ray crystallography at the synchrotron radiation facilities ESRF and APS, to
generate electron density movies of proteins executing their designed function. We employ a laser "pump" pulse to trigger a
photochemical reaction in a protein crystal followed by a time-delayed X-ray pulse to "probe" the conformational changes in
the protein. The X-ray diffraction pattern, recorded by an area detector, as function of pump-probe delay, is used to calculate a
sequence of electron density maps, which can be combined to a movie with a time resolution of about 100 ps and spatial
resolution of about 2 Angstroms. This method is applicable to photosensitive proteins that can perform a reversible photocycle,
and retain that ability in crystallized form. We studied the proteins myoglobin and photoactive yellow protein. The oxygenbinding Myoglobin, found in muscles, has its active site, an iron atom, buried in the interior of the protein with no obvious
pathway ligand entry and exit. Substituting oxygen with carbon monoxide to improve the efficiency of laser photolysis, we
mapped the time course of the ligand diffusion inside the protein as function of delay after photolysis. Photoactive yellow
protein is a blue light photosensor found the microorganism Halorhodospira halophila and responsible for phototaxis. The
primary event triggering the photocycle of the protein is the photoisomerization of its chromophore, para-coumaric acid. The
electron density maps shows the trans-to-cis isomerization of the chromophore proceeding via an intermediate with a torsion
angle of 90 degrees lasting a few hundred picoseconds.
(1)

37. Chemical Laboratory Safety Training System – EU project CHLASTS. Iwona W Maciejowska ,
(1)
(1)
maciejow@chemia.uj.edu.pl, Ingardena 3, Krakow Malopolska 30-060, Poland ; Jaroslaw Wilamowski ; Grzegorz Stopa . (1)
Department of Chemistry, Jagiellonian University, Krakow Malopolska 30-060, Poland
In some countries chemical safety in school laboratories is a subject of very restrictive rules which, lead to a reduction in the
number of experiments performed by students, and even to close the school labs. In other countries, it is mostly a matter of
costs to be incurred to modernize the laboratory and the purchase of personal protective equipment. There are also some
countries where safety is almost neglected, because "nothing bad has never happened on my chemistry lessons" (quote from
a teacher). CHLASTS "Chemical Laboratory Safety Training System" was a EU Leonardo da Vinci project realized in the years
2002-2005 by a consortium of fifteen institutions, and coordinated by Jagiellonian University. In the framework of this project a
practical guide for school teachers was prepared as well as training materials developed in 8 languages. The guide contains,
among others: rules for the chemistry laboratory or classroom, good laboratory practice for basic operations, tips for teachers
preparing chemical experiments, a list of incompatible chemicals, the risk and safety phrases 'R” &"S", hazard symbols, the
check-list for laboratory inspection. In addition, a CD containing simplified safety data sheets for use in schools, waste labels,
and multimedia presentations: avoidance of and protection from accidents, emergency procedures, identification of potential
health and chemical hazards, was published . Separate products were designed for universities. The 'academic' CD contains,
among others a video showing examples of good laboratory practice, health and safety legislation, dictionary of safety terms
etc.
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38. Laboratory safety at quality control scenario. Maria I Rivera , maria.i.rivera@pfizer.com, km 1.9 road 689, Vega Baja
Puerto Rico 00694-4119, Puerto Rico . (1) EHS, Pfizer Pharmaceuticals PR, Vega Baja Puerto Rico PO BOX 4119 00694,
Puerto Rico
In the pharmaceutical industry various chemicals substances are handled in order to produce drugs for patient use. For the
products success and final release to market is critical that the Quality Control Scenario is well addressed. As in the product
manufacturing scenarios, quality control laboratories have many chemical and physical hazards. These hazards can affect the
health and safety of personal involved in this type of operations. Although in most occasions the quantities of materials used in
the laboratory analysis are low (mg & ml) still handling highly hazardous substances and dangerous conditions may occur
which need to be identified and controlled to avoid incidents. Implementation of adequate engineering controls helps to
prevent exposure to substances. Nevertheless engineering controls alone do not guarantee that potential for injuries or
diseases in a laboratory setting result low. Over the years of experience we can say that safety in a laboratory scenario also
involves a thorough knowledge of the hazards and potential risks integrate to the aspect of prevention. Maintaining a safe
working environment, in a scenario where every day many people are working, with varying degrees of experience and
managing different substances is everyone's responsibility. Aspects such as safe work practices, chemical risk analysis and
application of lean manufacturing tools are a group of key elements for a safer laboratory operation. This presentation will
provide examples of success and lessons learned in our pharmaceutical industry.
(1)

39. Responsible Care a process for chemists. Bernard West , bernard.west@sympatico.ca, 51 Glencairn Ave, Toronto
Ontario M4R 1M7, Canada . (1) Department of the President, Westworks Consulting Limited, Toronto Ontario M4R 1M7,
Canada
The Canadian Chemical Producers Association (CCPA) [ www.ccpa.ca/] developed an approach to improve chemical
operations in industry, now called Responsible Care. The process was made mandatory for its members and the CEO is
required to personally sign off every year and show the involvement of all members of the organization. The Responsible Care
process consists of guiding principles and a set of codes of practice, which cover all aspects of the company. The process
follows the management system of Plan, Do, Check and Act. A key aspect of Responsible Care is the interaction with the nonindustry via an advisory panel of people chosen from the general public. Their input is taken seriously and has been built into
the improvements of the process over the years. The results have been a remarkable improvement in the performance of the
industry in Canada and also around the world. The Responsible Care process has now been adopted in over 54 countries and
is
managed
by
the
International
Council
of
Chemical
Associations
under
its
Global
Charter
[www.responsiblecare.org/flashpresentation.html]. One of the biggest challenges is the stewardship of products in the supply
chain in places where there are few regulations and little knowledge This is an area where individual chemist and engineers
following their ethical processes can be of great help. IUPAC COCI has developed a workshop and case studies to be used to
build understanding of the process in non-industrial settings around the world.
(1)

40. Chemical Security Engagement Program. Nancy B. Jackson , nbjacks@sandia.gov, PO Box 5800, MS 1378,
(1)
(1)
(1)
Albuquerque NM 87185-1378, United States ; Richard Kottenstette ; Pauline Ho ; Linda L Stiles . (1) International
Chemical Threat Reduction Dept, Sandia National Laboratories, Albuquerque NM 87185, United States
The Chemical Security Engagement Program (CSP) is funded by the US Department of State to reduce the threat posed by
criminals and terrorists seeking chemical expertise and materials. CSP works collaboratively with partner governments,
chemical professional societies, the chemical industry and international organizations to improve chemical security and safety
best practices and to raise awareness about the chemical threat. Many best practices are the same for improving chemical
safety and chemical security. CSP is currently providing training and technical expertise for chemical professionals across
South/Southeast Asia, the Middle East and North Africa. The CSP has put on a number of: Technical workshops, Awareness
Trainings on Chemical Safety and Security Best Practices, Chemical Safety and Security Officer Trainings for Academics, and
Trainings for Chemical Industry. Based on breakout discussions and feedback forms from workshops, there is a need for
improved training in chemical safety and security. In particular, requests for assistance with best practices for the management
of hazardous chemicals and the disposal of chemical waste are a recurring theme. Sandia is a multiprogram laboratory
operated by Sandia Corporation, a Lockheed Martin Company, for the US Department of Energy's NNSA under contract DEAC04-94AL85000.
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41. Structure and mechanism in radical mechanostereochemistry. Fraser Stoddart , stoddart@northwestern.edu, 2145
(1)
(1)
(1)
(1)
Sheridan Road, Evanston Illinois 60208, United States ; Albert C Fahrenbach ; Jonathan Barnes ; Hao Li ; Zhixue Zhu ;
(1)
(1)
(2)
(3)
(4)
Ross Forgan ; Ali Coskun ; Jason M Spruell ; Ali Trabolsi ; Diego Benítez . (1) Department of Chemistry, Northwestern
University, Evanston IL 60208, United States (2) Department of Chemistry and Biochemistry, University of California, Santa
Barbara CA 93106-9510, United States (3) Center for Science and Engineering, New York University Abu Dhabi, Abu Dhabi,
United Arab Emirates (4) Materials and Process Simulation Center, California Institute of Technology, Pasadena CA 91125,
United States

One of the initial forays into molecular switch technologies based upon mechanically interlocked molecules (MIMs) relies upon
the noncovalent bonding interactions between π-electron-rich donors and π-electron-poor acceptors. In particular, 4,4′2+
bipyridinium (BIPY ) and tetrathiafulvalene (TTF) ‒ with their reversible electrochemistries involving two-step electron
transfers leading to their fully oxidized or fully reduced forms with radical cations as intermediates ‒ have been harnessed in a
•+
•+
plethora of bistable [2]catenanes and [2]rotaxanes. Recently, we have harnessed the tendency of BIPY and TTF radical
cations to undergo dimerization in order to generate a new portfolio of radically enhanced molecular switches. For example,
we have constructed a tristable [2]rotaxane that can be switched between three recognition sites, and a [3]catenane whose
distribution of its two co-conformations can be tuned to three different states – the relative intramolecular motions of which can
be redox-controlled in both of these compounds. The mechanisms of their solution-phase dynamic behavior will be discussed.
These radical-based molecular switches hold promise as the active components in solid-state molecular electronic devices, as
well as the artificial components in nanobiomechanical integrated systems.
(1)

42. Metals inside and outside fullerene cages. Alan L. Balch , albalch@ucdavis.edu, One Shields Avenue, Davis CA
(1)
(1)
(1)
(2)
95616, United States ; Marilyn M. Olmstead ; Faye L. Bowles ; Brandon Q. Mercado ; Christine M. Beavers . (1)
Department of Chemistry, University of California, Davis, Davis CA 95616, United States (2) Advanced Light Source,
Lawrence Berkeley National Lab, Berkeley CA 94720, United States
Recent studies of the placement of metal centers inside and ouside fullerene cages of various sizes will be presented. New
synthetic and structural results regarding the interactions of various metal carbonyl compounds with C60 will be reported.
Some structural studies of endohedral fullerenes will focus on cages with 90 or more carbon atoms.
(1)

43. Supramolecularity of cyclodextrins. Roberto Cao , caov@fq.uh.cu, Zapata Y G, Vedado, Havana Havana City 10400,
Cuba . (1) Dpartment of Inorganic Chemistry, Faculty of Chemistry, University of Havana, Havana Havana City 10400, Cuba
4

Cyclodextrins are a family of cyclic oligomers composed of a-(1-4)-linked D-glucopyranose units in the C1 chair conformation.
The most common CDs have six, seven, and eight glucopyranose units, a-, b-, and g-CD, respectively. This type of compound
features a conical cavity of an essentially hydrophobic nature. The inner diameter of the cavity varies from 5 to 10 Å and is
about 8 Å deep. These dimensions allow the inclusion of several types of guest molecules to form inclusion complexes.
Organic, inorganic and biomolecules have been studied as guests of cyclodextrins. Here we present an overview of a variety
of inclusion complexes with main emphasis on those of biological importance. Examples of stabilization of enzymes and
construction of biosensors are given.
References:
R. Villalonga, R. Cao, A. Fragoso. Chem. Rev. 2007, 107, 3088-3116.
C. Camacho, B. Chico, R. Cao, J.
C. Matías, J. Hernández, I. Palchetti, B. K. Simpson, M. Mascini, R.
Villalonga. Biosens. Bioelectron. 2009, 24, 2028-2033.
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44. Optimizing supramolecular organic receptors for fullerenes. Nazario Martin
, nazmar@quim.ucm.es, Facultad de
Química, Ciudad Universitaria s/n, Madrid Madrid 28040, Spain . (1) Departamento de Quimica Organica, Universidad
Complutense de Madrid, Madrid Madrid 28040, Spain (2) Campus de Cantoblanco, IMDEA-Nanoscience, Madrid Madrid
28040, Spain
The preparation of receptors for fullerenes and other carbon nanoforms is a hot topic in fullerenes science. We have carried
out the preparation of a series of novel electroactive TTF-type derivatives as supramolecular receptors for fullerenes and
CNTs. Several bowl and belt-shaped fullerene receptors based on this concave-convex complementarity principle have
.
already been reported. In this presentation, the novel electroactive concave TTF-type receptors as supramolecular partners
for convex fullerenes will be presented. Firstly, we describe the first exTTF-based receptor for fullerene, based on a
synthetically straightforward tweezer-like design. Despite its structural simplicity, our receptor associates fullerene in an
efficient way. Other related and more sofisticated supramolecular assemblies endowed with exTTF concave geometry and
[1]
covex fullerene surfaces will be presented.

[1] a) E. M. Pérez, N. Martín, Chem. Soc. Rev., 2008, 37, 1512. b) H. Isla, M. Gallego, E. M. Pérez, R. Viruela, E. Ortí, N.
Martín , J. Am. Chem. Soc. 2010, 132, 1772. c) E. Huerta, H. Isla, E. M. Pérez, C. Bo, N. Martín, J. de Mendoza, J. Am.
Chem. Soc., 2010, 132¸ 5351. d) B. Grimm, J. Santos, B. M. Illescas, A. Muñoz, D. M. Guldi, N. Martín, J. Am. Chem. Soc.
2010, 132, 17387. e) D. Canevet, M. Gallego, H. Isla, A. de Juan, E. M. Pérez, N. Martín, J. Am. Chem. Soc. 2011, 133, 3184.
(1)

45. Boron-rich nanoparticles for cancer treatment and imaging. ILYA ZHAROV , I.ZHAROV@UTAH.EDU, 315 S 1400
E, SALT LAKE CITY UT 84112, United States . (1) CHEMISTRY, UNIVERSITY OF UTAH, SALT LAKE CITY UT 84112,
United States
This talk will describe the preparation and investigation of novel biocompatible nanoparticles suitable for targeted delivery of
boron atoms to cancer cells for boron neutron capture therapy (BNCT) and for simultaneous imaging of these cells. Two
approaches will be discussed. First, we will describe the preparation and surface modification of internally boronated
silsesquioxane nanoparticles. These nanoparticles have been prepared from the porous vinylsilsesquioxane nanoparticles
using the standard hydroboration conditions. The content of the boron species in the resulting nanoparticles is 21% by weight,
7
and the number of boron atoms in a single 230 nm organosilica nanoparticle can be estimated as ca. 5 × 10 boron atoms,
which is within the range suitable for BNCT. The preparation, characterization, imaging and in vitro behavior of boroncontaining multivalent silica nanoparticle-based integrin antagonists will also be described. Secondly, we will describe the
preparation and characterization of biocompatible boron nanoparticles. To prepare these nanoparticles we used the
surfactant-assisted ball milling method to obtain air-stable, oxide-free boron nanoparticles (BNPs), whose surface carried
undecenoic acid (UND) attached to the surface of the BNPs through the B-O covalent bond. To change the surface character
on the nanoparticles from hydrophobic to hydrophilic, we used excess dopamine (DA) hydrochloride to substitute UND on the
surface of the boron nanoparticles. The resulting DA-BNPs are freely dispersable in water and a fluorescent tag can be
attached to their surface. The surface of BNPs was also modified with polyethylene glycol (PEG), a well-known as a watersoluble and bio-compatible polymer that should allow for a slowed clearance of the BNPs from the blood and reduced toxicity.
(1)

46.
Molecular
spintronics
based
on
single-molecule
quantum
magnets.
Masahiro
Yamashita ,
yamasita@agnus.chem.tohoku.ac.jp, 6-3 Aramaki-Aza-Aoba, Aoba-Ku, Sendai Miyagi 980-8578, Japan . (1) Department of
Chemistry, Tohoku University, Sendai Miyagi 980-8578, Japan
st

Spintronics is a key technology in 21 century based on the freedoms of the charge, spin, as well as orbital of the electron.
The MRAM systems (magnetic random access memory) by using GMR, CMR or TMR have several advantages such as no
volatility of information, the high operation speed of nanoseconds, the high information memory storage density, and the low
consuming electric power. Usually in these systems, the bulk magnets composed of the transition metal ions or conventional
magnets are used, while in our study we use Single-Molecule Quantum Magnets (SMMs), which are composed of multinuclear metal complexes and nano-size magnets, and moreover show the slow relaxations with the double-well potential
2
defined as DS and the quantum tunneling. Although the bulk magnets are used in GMR which have the largest spin quantum
number of 5/2, we can create the artificial spin quantum numbers of 10, 20, 30, 40.. in SMMs. Therefore, we can anticipate the
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new quantum GMR in this system by using SMMs. We have a plane of the input and output of one memory in double-decker
Tb(III) SMM (Pc2Tb) by using the spin polarized STM. In this research, we have observed Kondo Effect at 4.8 K by using STS
for the first time. We have succeeded in controlling the appearance and disappearance of Kondo Peak by the electron
injection, reversibly. This is considered as the first single-molecule memory device.[1] Moreover, the one-dimensional
Pc2TbClx SMM shows the negative magnetoresistance for the first time.
[1] T. Komeda, M. Yamashita, et al., Nature Commun., in press(2011)
47. Engineering of uniform iron oxide nanoparticles for biomedical applications: Diagnostics and therapy of cancer &
(1)
neurodegenerative disorders. Shlomo Margel , shlomo.margel@mail.biu.ac.il, Bar-Ilan University, Ramat-Gan 52900
52900, Israel . (1) Department of Chemistry, Bar-Ilan University, Ramat-Gan 52900, Israel
A variety of particles of very narrow size distribution (3 nm up to tens of microns), surface composition and properties
(porosity, surface area and surface morphology) have been prepared and characterized during the last decade in our
laboratory. These include organic and inorganic solid particles, hollow particles, surface supported particles, biodegradable
particles, chiral particles, self-assembled particles, iodinated particles and magnetic particles. These various nanoparticles
offer unique solutions to a variety of basic and applied problems in materials science and biotechnology. The functional groups
of the particles have been used for covalent or physical binding of ligands such as drugs, proteins, enzymes, antigens, and
antibodies to the particles surfaces. The designed particles were used for applications such as imaging, targeting, therapy,
specific cell labeling and cell separation, diagnostics, specific blood filtration by hemoperfusion, heavy metal ions detoxification
and various bio-chemical reactions. The present lecture will focus on the synthesis of magnetic maghemite (-Fe2O3)
nanoparticles of narrow size distribution, prepared by nucleation and then controlled growth of thin iron oxide films on
gelatine/iron oxide nuclei. Fluorescent maghemite nanoparticles were prepared similarly, substituting the gelatin for gelatine
covalently bound with the fluorescent dye. The efficient use of these iron oxide nanoparticles for fluorescent and MRI imaging,
brain cancer therapy and diagnostics and therapy of neurodegenerative disorders will be demonstrated.
(1)

48. Stabilization of gold nanoparticles in montmorillonite clay. ANA MARÍA OSORIO ANAYA ,
(1)
aosorioana@yahoo.com, Ciudad Universitaria. Av. Venezuela s/n., LIMA 01, Peru. Héctor Gómez Ramírez, Juana Sandivar
(1)
(1)
(1)
(1)
Rosas, Manuel E. Bejar Ramos, Oscar Cornejo Sánchez, Emma Pastor Sánchez, María Hilda Carhuancho Acevedo.
(1) DEPARTAMENTO DE QUÍMICA INORGÁNICA, UNIVERSIDAD NACIONAL MAYOR DE SAN MARCOS, LIMA LIMA
LIMA 01, Peru
The aim of this study was to synthesize and stabilize the size of gold nanoparticles embedded in a solid matrix of clays for
various applications as catalysts of biochemical systems. We performed the synthesis of gold nanoparticles through two
stages: In the first stage, Au seeds were obtained from 0.5 mM solution of HAuCl4 and this metal was reduced with potassium
citrate 0.035 M in the middle of a dispersant such as hexadecyltrimethylammonium chloride (HDTA) 0.1 M, at boiling
temperature. The resulting Au seeds were used for begin growth, using some acids like Gallic, Citric, Tartaric, Succinic 1.0
mM. The nanoparticles were characterized by UV-Visible spectrometry; the best results were obtained by gallic acid. In the
second stage, we prepared organic-montmorillonite clay HDTA 1% surfactant which was added to the carrier solutions of
nanoparticles obtained in the first stage, this addition was evaluated by X-ray Diffraction.
49. Combined diffraction and modelling approaches: a key for an atomistic understanding of the structure and
(1)
properties of polyalkylthiophenes?Stefano V Meille , valdo.meille@polimi.it, via Mancinelli, 7, Milano (MI) I-20131, Italy ;
(1)
(1)
(1)
(1)
(2)
Mosé Casalegno ; Antonino Famulari ; Tommaso Nicolini ; Guido Raos ; Chiara Carbonera . (1) Dipartimento di
Chimica, Materiali e Ingegneria Chimica [quot]Giulio Natta[quot], Politecnico di Milano, Milano I-20131, Italy (2) Solar Energy Research Centre for Non-Conventional Energies, Istituto ENI Donegani, Novara I-28100, Italy
Poly(3-alkythiophenes) (P3AT) are one of the most promising classes of electroactive polymers and represent a key
component in a number of different organic electronic and photovoltaic devices which are being presently developed. Although
extensive structural and morphological studies have been accumulating, only very few detailed atomistic models of the
structural organization of these polymers have been developed. It is accepted that the structural organization of P3ATs
commonly present in devices is the form I family, which is tightly stacked, yet generally disordered in ways that are difficult to
detail. The study of the polymorphism of poly(3-butylthiophene) on the other hand has evidenced that the enthalpically
favoured but relatively rare form II polymorph is highly ordered, interdigitated and shows relatively loose stacking. This form
melts surprisingly more than 100°C below the disordered form I. A similar situation is found also in the more widely applied
poly(3-hexylthiophene) for which the stable form II is so rare that it has been reported only as an impurity so far. Detailed
modelling with an ad-hoc developed forcefield is able to mirror in reasonable detail much of the described polymorphic
behaviour opening viable perspectives to the study of disordered states of P3ATs.
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50. Non-conventional techniques for the modification of carbon nanoforms. Ester Vázquez , ester.vazquez@uclm.es,
Facultad de Químicas-IRICA, Ciudad Real Ciudad Real 13071, Spain . (1) Department of Química Inorgánica, Orgánica y
Bioquímica, Universidad de Castilla-La Mancha, Ciudad Real Ciudad Real 13071, Spain
Even though the solubility of Carbon Nanoforms in common solvents is really very low, the main methods for transforming
them have so far involved the use of traditional chemical techniques, such as refluxing and sonication, in the presence of large
amounts of strong inorganic acids or organic solvents, over long periods of time. The modification of carbon nanostructures in
the absence of any solvent has many advantages over solution reactions: a) this methodology does not suffer the solubility
problems; and b) the solid-state reactions have many benefits: reduced pollution, low costs, and simplicity in process and
handling. These factors are especially important for scalable production. There is an increasing number of publications
demonstrating the advantages that technologies such as microwaves and ball milling, can offer for the modification of different
compounds, in solvent-free conditions. In the present work we summarize our achievements in the modification of Carbon
Nanotubes (CNTs) and Carbon Nanohorns (CNHs). It has been shown that these structures display strong microwave
absorbing properties and this behaviour have been used for purification and functionalization. Another stimulating possibility is
the ball milling approach where chemical bonds are activated by the presence of an external mechanical force. Both methods
pave the way for green protocols and large-scale modifications while avoiding significant degradation of the structure. Finally,
ball milling processes have also been applied to the exfoliation of graphite flakes in order to form stable dispersions of doubleand few-layer graphene sheets.
(1)

51. Multicomponent block polymers in masks, membranes and micelles. Marc A. Hillmyer , hillmyer@umn.edu, UMN
Department of Chemistry, 207 Pleasant St. SE, Minneapolis MN 55455, United States . (1) Department of Chemistry,
University of Minnesota, Minneapolis MN 55455, United States
Block polymers constitute a fascinating set of self-assembling materials that hold tremendous promise in diverse advanced
technologies. The nanostructures adopted by these materials can depend on the molecular weight, composition,
polydispersity, and chain architecture. The precision tuning of these molecular attributes can be accomplished by a variety of
controlled polymerization techniques that are now mainstream and routinely practiced. The more components incorporated
into a specific block polymer, the more complex and interesting the phase behavior becomes. With this complexity comes
significant potential to couple the exquisite self-assembled nanostructures to a higher level of functionality. ABC triblock
terpolymers, ABAC tetrablock terpolymers, ABCBA pentablock terpolymers, ABC miktoarm star polymers, and other complex
architectures can lead to a wide array of ordered nanostructures with specific morphological and mechanical attributes. If the
multiple components bring more than just thermodynamic incompatibility, the opportunity to endow such structures with
specific functional attributes can become quite attractive to the designer of advanced soft materials. In this talk I will discuss
our efforts to build, study and apply such multicomponent, multifunctional block polymers for a range of applications
highlighting how the precision control of macromolecular structure can lead to new functional materials that have potential
applications in, for example, ultrafiltration, biomaterials, and nanopatterning.
(1)

52. Oriented 2D covalent organic framework thin films. William R Dichtel , wdichtel@cornell.edu, 328 Baker Laboratory,
Ithaca NY 14853, United States . (1) Department of Chemistry and Biochemistry, Cornell University, Ithaca NY 14853, United
States
Covalent organic frameworks (COFs) offer a powerful means to assemble molecular building blocks predictably into robust,
structurally precise networks, but they are formed as insoluble and unprocessable powders. We have overcome this limitation
by growing two-dimensional (2D) COF films on single layer graphene (SLG) under operationally simple solvothermal
conditions. The layered films stack normal to the SLG surface and show improved crystallinity compared to COF powders.
SLG surfaces supported on Cu, SiC, and transparent fused silica (SiO2) substrates were employed, enabling optical
spectroscopy of COFs in transmission mode. A variety of 2D COF films grown on SLG exhibit similar vertical alignment and
long-range order including two materials of interest for organic electronic devices for which thin film formation is a prerequisite
for characterizing their optoelectronic properties.
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53. Amphiphilic organic nanotubes as selective molecular transporters. Javid Rzayev , jrzayev@buffalo.edu, 826
(1)
Natural Sciences Complex, Buffalo NY 14260, United States ; Kun Huang . (1) Department of Chemistry, University at
Buffalo, Buffalo NY 14260, United States
Amphiphilic organic nanotubes with a hydrophobic exterior and a hydrophilic interior were synthesized by molecular templating
of bottlebrush copolymers that contained triblock terpolymer side chains. Bottlebrush copolymers are densely grafted
macromolecules with a comb-like architecture that adopt a cylindrical shape in solutions. Copolymers were synthesized by a
combination of controlled radical and ring-opening polymerizations to contain a polylactide core, a poly(tert-butyl acrylate)
middle layer and a poly(4-butenylstyrene) shell. After intramolecular cross-linking of the shell and acidic hydrolysis of the core,
hydrophobic nanotubes with a poly(acrylic acid)-lined interior were obtained. Average dimensions of nanotubes were obtained
from TEM measurements to be 40 nm in length and 5 nm in pore diameter. The interior carboxylic acid groups of the
nanotubes were amenable to the reaction with amines under carbodiimide coupling conditions to install fluorescent probes.
Pyrene-tagged nanotubes, synthesized by this method, were used to demonstrate water uptake into the hydrophilic nanotube
interior. Carboxylic acid-lined nanotubes served as efficient and selective transporters of water soluble dyes. Positively
charged dyes could be easily transferred from an aqueous layer to an organic layer in the presence of nanotubes, while
negatively charged dyes remained in aqueous solution. Similarly, amphiphilic nanotubes showed a remarkable size selectivity
for the transport of PAMAM dendrimers of different generations.
(1)(2)

54. Photodegradable polymeric materials for biomedicine. Andrea M. Kasko
, akasko@ucla.edu, 410 Westwood
(2)
(1)
Plaza, 5121 Eng V, Los Angeles CA 90095, United States ; Donald Griffin ; Jessica Schlosser . (1) Department of
Bioengineering, UCLA, Los Angeles CA 90095, United States (2) Biomedical Engineering IDP, UCLA, Los Angeles CA 90095,
United States
A critical aspect of designing biomaterial carriers for cells and drug delivery is tuning and controlling the material's degradation
behavior. Because photochemistry has been established as an effective method to form biomaterials under physiological
conditions, integrating photochemistry as a degradation mechanism should be equally biocompatible, affording spatial and
temporal control over the chemical, mechanical and physical properties of the biomaterial, and allowing for the triggerable
release of therapeutic agents. We have synthesized and characterized a library of photodegradable moieties (based on orthonitrobenzyl groups) exhibiting different degradation rates and possessing orthogonally reactive functional groups. We have
incorporated these groups as hydrogel network linkers and as drug tethers into hydrogel networks. We demonstrated multiscale (nanometers to centimeters) control over the physical and chemical properties of these hydrogels using single and twophoton photolysis, and we are using these materials to control cell fate in real time. Through this approach, we are creating a
relatively sophisticated biomaterial platform that allows cell encapsulation along with real-time external control of the cellular
environment in both time and space.

55. Platinum(II)-catalyzed hydrogen evolution from water: Multielectron storage and application to photo-hydrogen(1)
evolving molecular devices. Ken Sakai , ksakai@chem.kyushu-univ.jp, 6-10-1, Hakozaki, Higashi-ku Fukuoka 812-8581,
Japan . (1) Department of Chemistry, Faculty of Science, Kyushu University, Hakozaki 6-10-1, Higashi-ku Fukuoka 812-8581,
Japan
Since our original discovery in 1988 (J. Coord. Chem. 1988, 18, 169.), extensive efforts have been made to better understand
the mechanism of hydrogen evolution from water catalyzed by mononuclear and dinuclear platinum(II) complexes. The
catalytic activities of various platinum(II) complexes have been evaluated using a well-known photosystem made up
2+
EDTA/Ru(bpy)3 /methylviologen/Pt(II)-catalyst. The studies provided some important aspects on the structure-activity
relationships (Coord. Chem. Rev. 2007, 251, 2753). The one-electron-reduced form of methylviologen, in situ
electrochemically generated, was reacted with the platinum(II) complexes to reveal that hydrogen evolution reactions indeed
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proceed as dark reactions (J. Am. Chem. Soc., 2009, 131, 8404). To improve the overall photocatalytic efficiency, one of our
important targets has been to achieve supramolecular systems capable of storing multi-electrons so that multi-electron redox
transformations can be much more efficiently accelerated. The plastoquinone/plastoquinol pool incorporated in natural
photosynthesis is a good demonstration, and plays an important role of improving the overall solar energy conversion
efficiency. In this work, unique supramolecular systems containing multi-viologen tethers as electron storage moieties have
been developed. Here we demonstrate that some of such systems preferentially afford diradicals (dimer of viologen radicals)
within the frameworks and give rise to dramatic improvement in the overall photocatalytic efficiency in photoinduced hydrogen
evolution from water (Dalton Trans., 2010, 39, 4421; Chem. Eur. J., 2011, 17, 1148).
(1)

56. The properties of nanocomposite hybrid membranes for fuel cell applications. Uma Thanganathan ,
ptuma2003@yahoo.co.in, 3-1-1, Tsushima-Naka, Kita-Ku, Okayama Okayama 700-8530, Japan . (1) Research core for
Interdisciplinary Science, Okayama University, Okayama Okayama 700-8530, Japan
Proton exchange membrane fuel cells (PEMFCs) are promising alternative power sources for various applications due to their
higher power densities and environmental benefits. Composite materials formed by the combination of nanoscale inorganic an
inorganic domain are attractive for the purpose of creating new materials with new or enhanced properties compared with the
single organic or inorganic material. In this study, I report chemically, mechanically stable with high proton-conducting
nanocomposite as a suitable new candidate of proton exchange membrane based on organic-inorganic hybrid materials.
57. Zeolite Y with intracrystalline mesoporosity. Synthesis, characterization and application in FCC. Javier García(1)(2)(3)
Martínez
, j.garcia@ua.es, Carretera San Vicente s/n, San Vicente del Raspeig Alicante, Spain ; Adela Isabel Carrillo
(1)
(2)
(2)
(2)
(3)(4)
Gómez ; M. Johnson ; J. Valla ; K. Li ; J.Y. Ying
. (1) Inorganic Chemistry Department, University of Alicante, San
Vicente del Raspeig Alicante 03690, Spain (2) Rive Technology Incorporation, San Vicente del Raspeig Alicante 03690, Spain
(3) Department of Chemical Engineering, Massachusetts Institute of Technology, San Vicente del Raspeig Alicante 03690,
Spain (4) Institute of Bioengineering and Nanotech 02139, United States
Herein we describe a novel surfactant-templated strategy to introduced well-controlled mesoporosity into zeolite crystals. The
method described allows for the controlled homogenous introduction of intracrystalline mesoporosity while maintaining the
original zeolite crystals without the formation of any amorphous phase. This method does not modify the initial Si/Al of the
zeolite. The changes in the micropore volume of the mesostructured zeolite Y during the severe hydrothermal treatment steps
described herein were similar in trend as those for conventional zeolite Y, but the mesoporosity is preserved even after
deactivation. Mesostructured zeolites were also formulated with various matrix compositions into FCC microspheres (of ~ 70
micron in size) by spray drying. The catalysts, after being properly deactivated (e.g. at 788°C under 100% steam for 4 h), were
tested on a fixed fluidized bed ACE testing unit with different feedstocks. The catalysts made from mesostructured zeolites
produced significantly more gasoline and light cycle oil (transportation fuels), and less bottoms and coke. The improved
product selectivity could be attributed to the mesostructure introduced into the zeolites that eased the diffusion limitation in the
conventional zeolites.

Figure 1. Ar adsorption isotherms and X-ray diffraction patterns of NH4Y (black), mesostructured Y (blue), and mesostructured
USY before (green) and after (red) deactivation at 788 °C in 100% steam for 4 hours.
(1)

58. Environmentally benign “green chemical” synthesis of metal nanoparticles. SAMIRAN MONDAL ,
samiran1985@gmail.com, SANTINIKETAN, BOLPUR, BIRBHUM, BOLPUR WEST BENGAL 731235, India ; NAZNIN ARA
(1)
(2)
BEGUM ; DEBABRATA MANDAL . (1) Department of Chemistry, Visva-Bharati University, Santiniketan/Bolpur West Bengal
731235, India (2) Department of chemistry, University Of Calcutta, Rajabazar/Kolkata West Bengal, India
In an attempt to find out natural, environmentally benign, “green chemical” agents for the synthesis of Au and Ag nanoparticles
with a wide spectrum of morphologies, we have explored the efficacy of several natural, non-toxic materials Black tea leaves
and aqueous extract of dried leaves of mahogany (Swietenia mahogani JACQ.). We have demonstrated for the first time the
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superb efficiency of aqueous extract of dried leaves of mahogany (Swietenia mahogani JACQ.) in the rapid synthesis of stable
monometallic Au and Ag nanoparticles and also Au/Ag bimetallic alloy nanoparticles having spectacular morphologies. On the
other hand, plain tea leaf broth, as well as its ethyl acetate extract was found to be extremely efficient for the rapid formation of
stable Ag and Au nanoparticles of various shapes: spheres, trapezoids, prisms and rods. This efficiency of tea extracts was
comparable with that of quercetin, a naturally occurring hydroxyflavone found in tea leaves. Though there are a numerous
methods for chemical synthesis biogenic synthesis of nanoparticles offers an attractive alternative to chemical synthesis
methods. Therefore scientists are continuously engaged in searching hazard free, environment friendly methods of synthesis
of nanoparticles with tailor-made structural properties using benign starting materials.In this brief review, we discuss our
results involving the application of aqueous extract of dried leaves of mahogany and black tea leaf extracts for the biogenic
synthesis of Au and Ag nanoparticles with spectacular shapes and sizes. Our methods are clean, nontoxic and environment
friendly. Moreover, we have tried to give an idea about how these naturally available materials actually works in molecular
level. It will be a highly interesting problem to modify our procedure to develop green-chemical means of synthesizing “tailormade” monodisperse nanoparticles of single polygonal particle morphology, exclusively.
(1)

59. Fundamentals for wood plastic composites processing. Krzysztof Wilczyński , k.wilczynski@wip.pw.edu.pl,
(1)
(1)
Narbutta 85, Warsaw Warsaw 02-524, Poland ; Adrian Lewandowski ; Krzysztof J. Wilczyński . (1) Department of Polymer
Processing, Warsaw University of Technology, Warsaw Warsaw 02-524, Poland
Dynamic development of new polymeric materials requires new processing methods, equipment, and operating conditions.
The screw processing, especially extrusion, have been broadly used for WPC processing. So far, limited studies have been
done on the rheological properties and the extrusion characteristics of these resins. The engineering design of extrusion
operation requires proper knowledge of the flow mechanism of these highly filled materials. This is fundamental for proper
modeling of the process. However, current extrusion theories do not predict the process behaviour. Experimental studies have
been carried out for single screw extrusion of PP/wood flour composite. “Screw Pulling-out Technique” was used for
investigation of the material behaviour, melting and filling of the screw channel, as well as structure development. An effect of
operating conditions: screw speed and flow rate (starving level) was studied. Inspection of the extruded samples leads to the
conclusion that WPC extrusion is completely different from extrusion of thermoplastics and the contiguous melting mechanism
is not observed. Material is melted in the whole mass, with some melt layer created on the outer surfaces of the material.
Melting is dependent on the screw speed, and is not dependent on the starvation. Surface tearing has been seen. It increases
with screw speed and level of starvation. A segregation of the two base materials of the composite was not observed. Finally,
the flow of the WPC may be considered as a plug flow with a polymer melt layer created at the outer surfaces. At some point
where melting finishes the plug flow is replaced by shear flow with slipping at the walls. This may be fundamental for modeling
of WPC screw processing.
(1)(2)

60. Investigation of the morphology of elastomeric blends. Marie Merlin
, marie.merlin@univ-st-etienne.fr, 23 Rue du
(1)
(1)
(2)
Docteur Paul Michelon, Saint Etienne France 42023, France ; Jean-Charles Majesté ; Christian Carrot ; Vincent Pelissier ;
(2)
Marie Eloy . (1) Université Jean Monnet, IMP@UJM, Saint Etienne 42023, France (2) MFP Michelin, Saint Etienne 42023,
France
Elastomeric blends are frequently used in the rubber industry, in order to balance properties not available in a single
elastomer. The aim of this work is to investigate the morphology of two types of blends and to find a relation, as general as
possible, between morphology and properties. Three elastomers are used in this study : polybutadiene (PB), styrene
butadiene rubber (SBR) and natural rubber (NR) and PB/SBR and NR/SBR blends are investigated. Some important
variations of glass transition temperatures, Tg PB and Tg NR, are observed in solid state rheology. These changes in Tg are
linked with a change of morphology and originate from the difference between the volume expansion coefficients of the two
elastomers. Three domains which correspond to different morphologies are observed. In PB/SBR blends, a droplet/matrix
system is observed under 30wt % and over 65wt % of SBR. The DSC analysis shows a strong decrease of Tc PB when the
quantity of SBR increases in the blend, which is explained by a partial miscibility of the two components. This partial miscibility
leads to an interphase between the two components. Between these limits, a complex morphology with interphases
percolation is expected. In NR/SBR blends, a droplet/matrix system is observed under 25wt % and over 60wt % of SBR. The
TEM analysis give good micrographs of the morphology over the entire composition range of NR/SBR compounds and are in
good agreement with the solid state rheology results. A co-continuity-like morphology is observed between these
compositions. The superposition of different analytical methods is necessary for having an overview of the morphology of
PB/SBR and NR/SBR blends on the entire composition range. This study shows variations of Tg could be an additional way to
investigate the morphology of elastomeric blends, especially when microscopy is not relevant.
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61. Zirconium phosphate as a versatile chemical carving board to produce solid, layered organic-inorganic materials
(1)
with tailored properties at the supramolecular level. Ernesto Brunet , ernesto.brunet@uam.es, Edif. Facultad de
Ciencias, Módulo C-I/Despacho 602, Campus de Cantoblanco, C/Fco. Tomás y Valiente 7, Madrid Comunidad de Madrid
28049, Spain . (1) Departamento de Química Orgánica, Facultad de Ciencias, Universidad Autónoma de Madrid, Madrid
Comunidad de Madrid 28049, Spain
“What would the properties of materials be if we could really arrange the atoms (molecules) the way we want them?” Since the
famous Feynman's queries, the classical science fields (chemistry, physics, engineering, biology, medicine) started
transcending their frontiers in the pursuing of that ambition. Yet, paradoxically, we can consider ourselves fortunate because,
after half a century, the accomplished achievements are still relatively far from providing a once-and-for-all solution to this
problem. New thinking trends as those of Supramolecular Chemistry (“chemistry beyond the molecule”) and Crystal
Engineering have led to a number of novel chemical processes (self-assembly, molecular recognition, sol-gel chemistry and
many others) giving rise to interesting materials with a large variety of properties. However, despite all these innovative efforts
and smart developments the finding of new materials is as yet, for the time being, quite open a field that allows us, chemistry
practitioners, to brew many serendipity-driven discoveries. Besides, Feynman conjectured “What could we do with layered
structures with just the right layers? From our experience and others', the chemistry of layered zirconium phosphate (ZrP)
gives excellent possibilities to achieve the goal of designing porous solids of controlled molecular geometry, a challenge of
enormous technological and scientific importance. The placing of organic molecules between the layers of ZrP is quite
straightforward, can easily be controlled and leads to enduring, solid materials where the confinement makes the organic
molecules to show new properties at the supramolecular level. Past and ongoing results of our research group concerning the
chemistry of metal phosphates/phosphonates will be detailed in relation with the following topics: i) molecular recognition; ii)
chemically-driven porosity changes; iii) chiral memory and supramolecular chirality; iv) luminescence signaling; v)
photoinduced electron-transfer processes; vi) hydrogen storage; and vii) confinement of drugs.
62. Synthesis and properties of layered Dion-Jacobson phase nanosheets made by a molecular precursor method.
(1)
Thomas E. Mallouk , tem5@psu.edu, 224 Chemistry Building, University Park Pennsylvania 16801, United States ; TsingHai
(1)
Wang . (1) Department of Chemistry, The Pennsylvania State University, University Park Pennsylvania 16801, United States
Layered Dion-Jacobson phase perovskites (MM'2Ti2TaO10) synthesized by a molecular precursor-based (PB) reaction can
have morphology and functionality that is different from microcrystals of the same compounds prepared by conventional solidstate (SS) reactions. The most striking difference is that delaminated sheets of compounds made by the PB route have lateral
dimensions of ~50 nm, whereas those made by the SS route are typically an order of magnitude larger. Interestingly, the
proton conductivity of layered perovskites synthesized by PB reaction is 2~3 order of magnitude higher than those made by
the SS method. The roleof particle size, adsorbed water content, surface polarity and defect structure in controlling the
conductivity is currently under investigation. In addition, layered perovksites made from PB reactions exfoliate very easily,
which may enable them to be used as building blocks for engineering of functional thin films and composite materials.
63. Archetypes of layered zirconium phosphonates: Structural considerations and photophysics in the interlayer
(1)
region. Willem R. Leenstra , Willem.Leenstra@uvm.edu, Cook Physical Science Building, 82 University Place, Burlington
Vermont 05405, United States . (1) Department of Chemistry, University of Vermont, Burlington Vermont 05405, United States
Zirconium phosphonates [Zr(O3PR)2] possess a layered structure in which the attractive interactions of the (organic) R groups
that project into the interlayer region are responsible for the plane-stacking motif. More interesting structural diversity occurs
for mixed phosphonates in which two different pendant groups are incorporated [Zr(O3PR)x(O3PRN)2-x]. We have
characterized a large number of compounds in which the pendant groups include both alkyl and arene moieties using TGA, IR,
31
and solid-state P NMR. The interlayer spacing is measured by X-ray powder diffraction as a function of stoichiometric ratio R:
RN. These materials are found to exist in one of three stoichiometry-dependence archetypes. Other structural variations such
as staging, and multiple pendant-group conformations will also be reviewed. Photophysical investigations have revealed three
archetypical interlayer energy-transfer behaviors. Excimer formation by same-layer chromophores, and by opposing-layer
chromophores are common. More exotically, energy transfer followed by excimer formation has also been observed. The
combination of the fluorescence properties and the robust nature of these nanoparticles suggests their potential use as oxygen
sensors.
(1)

64. Unconventional layered porous pillared metal phosphonates. Abraham Clearfield , clearfield@mail.chem.tamu.edu,
(1)
(1)
P.O. Box 30012, College Station Texas 77843-3255, United States ; Jonathan D. Burns ; Tiffany Kinnibrugh ; Atashi
(1)
(1)
(1)
(1)
(1)
Mukherjee ; Houston P. Perry ; Kevin Gagnon ; Nancy Garcia ; Zachary Beal . (1) Department of Chemistry, Texas A&M
University, College Station Texas 77843-3255, United States
Reaction of aryl and alkyl phosphonic acids with group 4 and 14 metals in nonaqueous solvents, in many cases yields layered
compounds. However, when aryldiphosphonic acids are the ligands, the layers are crosslinked and the products are porous
2
nanoparticles with surface areas of 250 to more than 500 m /g. The pores can be in the 6-10 Å range or as large as 20 Å
diameter. Functionalization of the crosslinking pillars can follow many paths, as will be described. For example, sulfonation of
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the aryl groups produces products that are strong Bronsted acids and excellent proton conductors. Another method of
functionalization is to add a second ligand such as phosphonic acid or acetophosphonic acid that lines the pores with reactive
groups. Interestingly, this has the effect of decreasing particle size from about 80 nm for the aryl derivatives to ~8-12 nm as
the ratio of the two ligands reaches 1:1. The growth patterns of these unusual noncrystalline materials will be discussed.
Aluminum phosphonates can be prepared as crystalline porous materials or semicrystalline layered types some with
extraordinarily large external surface areas. Functionalization of these surfaces will also be described.
65. Surface decoration of zirconium phosphate nanoplatelets: Improving applicability from drug delivery to thin
(1)
Janus nanoparticles. Agustín Díaz , agustin143pr@gmail.com, P.O Box 30012, College Station Texas 77843-3255, United
(1)
(1)
(1)
(1)
States ; Brian Mosby ; Andres Mejías ; Zhengdong Cheng ; Abraham Clearfield . (1) Department of Chemistry, Texas
A&M University, College Station Texas 77843-3255, United States
During the last 40 years, extensive research has evolved around the intercalation chemistry of zirconium phosphate (ZrP)
nanoparticles. Great advancements have been accomplished using ZrP as hosts for different applications, such as catalysis,
photoinduced charge separation, drug delivery, biosensors, and fuel cells, among many others. In order to improve the
applicability
of these materials, surface modifications of the nanoplatelets are highly desirable. Each modification can be applied in different
fields depending on the nature of the modifier and the intercalated material. We will describe the modification of the surface of
ZrP with silanes, PEG's, isocyanides, and epoxides. The resulting materials were characterized by XRPD, FTIR, AFM, TEM,
XPS, and SIMS, among other techniques. The synthesized materials were used for different applications, including drug
delivery, biosensors, and to prepare thin Janus nanoparticles. The complete synthesis, characterization, and applications of
these materials will be discussed in this presentation.
(1)

66. QM/MM studies of enzymatic reactions. Walter Thiel , thiel@mpi-muelheim.mpg.de, Kaiser-Wilhelm-Platz 1, Mulheim
NRW 45470, Germany . (1) Department of Theory, Max-Planck-Institut fur Kohlenforschung, Kaiser-Wilhelm-Platz 1, Mulheim
NRW 45470, Germany
Combined quantum mechanical/molecular mechanical (QM/MM) approaches have emerged as the method of choice for
treating local electronic events in large molecular systems, for example, chemical reactions in enzymes or photoinduced
processes in biomolecules. The lecture will outline the theoretical background and the commonly chosen strategies for
QM/MM studies [1,2] before addressing current methodological challenges [3,4]. It will describe some of our recent work on
biocatalysis by enzymes such as cytochrome P450cam [5,6] and xanthine oxidases [7,8] and on photoinduced processes in
DNA [9]. The examples presented will illustrate the chemical insights that can be provided by QM/MM calculations.
[1] H. M. Senn, W. Thiel, Top. Curr. Chem. 2007, 268, 173-290.
[2] H. M. Senn, W. Thiel, Angew. Chem. Int. Ed. 2009, 48, 1198-1229.
[3] T. Benighaus, W. Thiel, J. Chem. Theory Comput. 2009, 5, 3114-3128.
[4] T. Benighaus, W. Thiel, J. Chem. Theory Comput. 2011, 7, 238-249.
[5] M. Altarsha, T. Benighaus, D. Kumar, W. Thiel, J. Am. Chem. Soc. 2009, 131, 4755-4763.
[6] S. Shaik, S. Cohen, Y. Wang, H. Chen, D. Kumar, W. Thiel, Chem. Rev. 2010, 110, 949-1017.
[7] S. Metz, W. Thiel, J. Am. Chem. Soc. 2009, 131, 14885-14902.
[8] S. Metz, W. Thiel, Coord. Chem. Rev. 2011, 255, 1085-1103.
[9] Y. Lu, Z. Lan, A. Koslowski, W. Thiel, submitted.
67. Do X-ray structures of enzymes tell us about catalytic mechanisms - What we learned from simulating bacterial
(1)
enzymes conferring antibiotic resistance. Hua Guo , hguo@unm.edu, Clark Hall, Albuquerque NM 87131, United States .
(1) Department of Chemistry and Chemical Biology, University of New Mexico, Albuquerque NM 87131, United States
Bacterial resistance to antibiotics is a clear and present threat to public health, as illustrated by the recent discovery of the
"superbug" NDM-1 that is resistant to almost all antibiotics. The antibiotic resistance is conferred by a class of bacterial
enzymes called beta-lactamases. The development of effective inhibitors of such an enzyme requires knowledge of the
catalytic mechanism, which is often derived from three-dimensional structures of the enzyme obtained from X-ray diffraction.
But do these structures tell us the true story of how the catalysis is performed by the enzyme?
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68. QM/MM methods: recent applications and several remaining challenges. Qiang Cui , cui@chem.wisc.edu, 1101
Univ. Ave., Madison WI 53706, United States . (1) Department of Chemistry, Univ. of Wisc. Madison, Madison WI 53706,
United States
In this talk, I'll discuss two recent applications of QM/MM methods to metalloenzymes to illustrate both values and limitations of
popular QM/MM methodologies. The first application concerns the binding affinity and selectivity of transition metal ions by the
metal efflux regulator, CueR. We find that an ab initio QM/MM model combined with the Poisson-Boltzmann solvation model
leads to relative binding affinities that are consistent with observations from transcription induction experiments. Our analysis
also highlights both intrinsic properties of a metal ion and protein contributions for determining ion binding selectivity. The
softness and desolvation penalty of a metal ion make large contributions to the binding affinity; e.g., the large desolvation
2+
2+
2+
penalty for Zn rather than any stereoelectronic factor is the key reason that Zn binds much more weakly than Hg to
CueR. Moreover, our results explicitly demonstrate that the electrostatic environment of CueR is well-tuned to favor the
binding of coinage metal ions over divalent ions. The second application is related to the issue of catalytic promiscuity in the
alkaline phosphatase (AP) superfamily. The approximate DFT (SCC-DFTB) based QM/MM analysis provides strong support to
the hypothesis that the nature of phosphoryl transfer transition state in several members of the AP superfamily is, in fact,
similar to that in aqueous solution. The relationships between the current work and recent computational and experimental
studies will be discussed to highlight both the value and limitations of the SCC-DFTB based approach for biological phosphoryl
transfers; possible extensions to alleviate these limitations will be briefly discussed.
69. Exploring multiple-step multiple-coordinate enzymatic reactions: On-the-path random walk sampling for free
(1)
energy path optimization. Wei Yang , yyang2@fsu.edu, Institute of Molecular Biophysics, Tallahassee Florida 32312,
United States . (1) Chemistry and Biochemistry, Florida State University, Tallahassee Florida 32312, United States
Enzymatic reactions are usually explored via free energy simulations of individual steps along low dimension coordinates. The
first generalized ensemble based sampling, on-the-path random walk method, was developed to enable robust free energy
path optimization of multiple-step and multiple-coordinate reactions. The studies on the deamination step in GMPR and the
pseudouridination in pseduouridinase will be presented.
(1)

70. Elucidating the ionomer-electrified metal interface. Eugene S. Smotkin , e.smotkin@neu.edu, 360 Huntington
Avenue, Boston Boston 02115, United States . (1) Department of Chemistry and Chemical Biology, Northeastern University,
Boston MA 02115, United States
The competitive adsorption of Nafion functional groups induce complex potential dependencies (Stark tuning) of vibrational
modes of CO adsorbed (COads) on the Pt of operating fuel cell electrodes. Operando infrared (IR) spectroscopy, polarization
modulated IR spectroscopy (PM-IRRAS) of Pt-Nafion interfaces and attenuated total reflectance IR spectroscopy of bulk
Nafion were correlated by density functional theory (DFT) calculated spectra to elucidate Nafion functional group co-adsorption
responsible for the Stark tuning of COads on high surface area fuel cell electrodes. The DFT calculations and observed spectra
suggest that the side-chain CF3, CF2 groups (i.e., of the backbone and side chain) and the SO3 are ordered by the platinum
surface. A model of the Nafion-Pt interface with appropriate dihedral and native bond angles, consistent with experimental and
calculated spectra, suggest direct adsorption of the CF3 and SO3 functional groups on Pt.
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71. Pneumato-chemical impedance spectroscopy for analyzing multi-step solid-gas interactions. Pierre Millet ,
pierre.millet@u-psud.fr, ICMMO, bâtiment 410, 15 rue Georges Clémenceau, Orsay Ile de France 91405, France . (1)
Department of Chemistry, Université Paris-Sud, Orsay 91405, France
Pneumatochemical impedance spectroscopy (PIS) is the indirect transposition of electrochemical impedance spectroscopy
(EIS) to solid-gas reactions[1]. In PIS analysis, an analogy is made between pressure and electrical potential on one hand and
gas flow and electric current on the other hand, and pneumatochemical transfer functions are derived from gas-phase
measurements. Potentially, this spectroscopy can be used to analyze the dynamics of any solid-gas process involving
adsorption (surface) and/or absorption (bulk) reaction steps. The purpose of this communication is to describe the general
principles of the technique and to provide some examples in the field of metal-hydrogen interactions, in view of practical
application for hydrogen storage and hydrogen purification by permeation across metallic membranes.
[1] P. Millet, Pneumato-chemical impedance spectroscopy : (I) principles, J. Phys. Chem., 109 (2005) 24016 – 24024
(1)

72. Raman and infrared standoff detection of threat chemicals. Samuel P. Hernandez-Rivera ,
samuel.hernandez3@upr.edu, 253 N. Betances St., PO Box 9000, Mayaguez PR 00681, United States ; William Ortiz(1)
(1)
(1)
(1)
Rivera ; Leonardo C. Pacheco-Londoño ; Hilsamar Felix-Rivera ; John R. Castro-Suarez . (1) Department of Chemistry,
University of Puerto Rico-Mayaguez, Mayaguez PR 00681, United States
Spectroscopy based standoff detection systems: Raman and FTIR have been tested for detection of threat chemicals,
including highly energetic materials, homemade explosives, explosives formulations and high explosives mixtures. Other
threat chemicals studied included toxic industrial compounds (TIC) and chemical agent simulants. Microorganisms and
biological threat agent simulants have also been detected at standoff distances. Open Path FTIR has been used to detect
2
vapors and chemicals deposited on metal surfaces at mg/cm levels at distances as far as 60 m in active mode and 60 m in
passive mode. In the case of Raman telescope, standoff distances for acetonitrile and ammonium nitrate were 140 m.
Chemometrics analysis have been coupled to enhance the detection capabilities of all vibrational spectroscopy techniques
used for standoff detection of threat compounds and microorganisms.
73. Synthesis and characterization of gold and silver nanoparticles by chemical reduction and laser ablation to use in
(1)
Surface Enhanced Raman Spectroscopy (SERS). Lelys V Vargas Rueda , lelys_vargas@hotmail.com, Carre 27 - Calle 9
(1)
(1)
Ciudad Universitaria, Bucaramanga Santander N/A, Colombia ; Johanna Gómez ; Rafael Cabanzo ; Enrique Mejia
(1)
(1)
(1)
Ospíno ; E. de la Cruz ; C. Rinaldi . (1) Departament of Chemistry, Universidad Industrial de Santander, Bucaramanga
Santander N/A, Colombia
Metal nanoparticles are use in several areas due to its optical, electrical, magnetic, thermal, catalytic, spectroscopic, chemical
and mechanical properties different to the bulk material. For its applications is necessary to control morphological properties;
in the case of Surface Enhanced Raman Spectroscopy (SERS). Morphological propierties of nanoparticles are a very
important parameter due the plasmonic resonances, that leads to enhancement of the raman an strongly dependent on
surface characteristics. The control of the Morphology is achieved through the synthesis of nanoparticles; for this reason, it
became necessary to implement a specific protocol for its preparation. With this purpose we studied the parameters affecting
the preparation of gold and silver colloids by chemical reduction with sodium citrate as reducing agent and by laser ablation on
foil of gold and silver. UV-Vis spectroscopy, atomic force microscopy (AFM), transmission electron microscopy (TEM) and
dynamic light scattering (DLS) indicate were used here to know the morphology of resulting nanoparticles and we show that
the morphology is closely related to the method of obtaining and it turn depends on the parameters of preparation.
(1)

74. Discovery and characterization of novel materials for fuel cell applications. Hector D. Abruna , hda1@cornell.edu,
Baker Lab., Ithaca New York 14853-1301, United States . (1) Department of Chemistry and Chemical Biology, Cornell
University, Ithaca New York 14853-1301, United States
This presentation will deal with the discovery and characterization of novel materials for fuel cell applications. Emphasis will be
placed on the use ordered intermetallic phases as anode electrocatalysts, core-shell materials for oxygen reduction, novel
catalyst supports and alkaline membranes. The electrocatalytic activity has been assessed via electrochemical methods
including cyclic and rotating disk electrode voltammetries. Materials have also been characterized via in-situ FT-IR, DEMS
(differential electrochemical mass spectrometry), UHV surface analysis methods and in-situ X-ray diffraction. The use of STEM
methods, including atomically resolved elemental mapping and in-situ TEM will be discussed. The presentation will conclude
with a projection of future directions.
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75. High-performance and durable electrocatalysts for polymer electrolyte fuel cells. Masahiro Watanabe , mwatanabe@yamanashi.ac.jp, 6-43, Miyamae-cho, Kofu Yamanashi-ken 400-0021, Japan . (1) Fuel Cell Nanomaterials Center,
University of Yamanashi, Kofu/Miyamae-cho Yamanashi-ken 400-0021, Japan
Single crystals, sputtered and nanosized-supported catalysts of pure and alloy Pt catalysts were charactalysed, observing
morphologies, coverage of adsorbed species and electrochemical properties. High performance and durable cathode
electrocatalysts for PEFCs are developed based on these basic researches.
(1)

76. Metal nanocrystals electrocatalysts of high surface energy and high activity. Shi-Gang Sun , sgsun@xmu.edu.cn,
Xiamen University, 422, South Siming Road, Xiamen Fujian 361005, China . (1) Department of Chemistry, Xiamen University,
State Lab of PCOSS, Xiamen Fujian 361005, China
The catalytic property of metal nanocrystals depends strongly on their surface structure. The study using metal single crystal
planes as model catalysts has discovered that the surfaces of open structure, i.e. those surfaces possessing a high density of
surface active sites, which are composed by adjacent atoms of low coordination number such as step and kink atoms, exhibit
in a high catalytic activity and stability. The knowledge gained in this fundamental investigation provided a theoretical guide in
designing and synthesizing metal nanocrystal catalysts with best property. However, a big challenge is encountered in
synthesis of metal catalysts with a high density of active sites, since such nanocrystals have an open surface structure with a
high surface energy. In a conventional shape-controlled synthesis, the metal nanocrystals of high surface energy are usually
eliminated due to the thermodynamics limitation that requires a minimization of the total surface energy of nanocrystals during
their growth. We have developed electrochemically shape-controlled synthesis of nanocrystals enclosed with high-energy
surface, synthesized successfully important metal nanocrystals catalysts of Pt, Pd, Au and Fe. It has demonstrated that
synthesized metal nanocrystals of high surface energy all exhibit high electrocatalytic activity and stability.
Acknowledgement. The present study was supported by NSFC (grants: 20833005, 21021002).
Recent papers.
1. N. Tian, Z. Y. Zhou, S. G. Sun, Y. Ding, Z. L. Wang, Science, 316, 732(2007).
2. N. Tian, Z. Y. Zhou, S. G. Sun, J. Phys. Chem. C, Feature Article, 112, 19801(2008).
3. N. Tian, Z. Y. Zhou, N. F. Yu, L. Y. Wang, S. G. Sun, J.Am.Chem.Soc., 132, 7580(2010).
4. Z. Y. Zhou, Z. Z. Huang, D. J. Chen, Q. Wang, N. Tian, S. G. Sun, Angew.Chem.Int. Ed., 49, 411(2010).
(1)

77. Sunshine to petrol: Fuels from concentrated solar, CO2, and water. Ellen B Stechel , ebstech@sandia.gov, PO Box
(2)
5800 MS 1127, Albuquerque NM 87185-1127, United States ; James E Miller . (1) Department of Concentrated Solar
Technologies, Sandia National Laboratories, Albuquerque NM 87185-1127, United States (2) Advanced Materials Laboratory,
Sandia National Laboratories, Albuquerque NM 87185-1349, United States
Reversing combustion and recycling carbon dioxide and water back to liquid hydrocarbons is an attractive option for storing
solar energy and mitigating the growth of atmospheric CO2 concentrations. For any such process, high solar-to-fuel efficiency
and material availability is critical for large scale viability and favorable economics. Thermochemical approaches for sunlightto-fuel have the potential to be highly efficient as they avoid inherent limitations of photosynthesis and sidestep the solar-toelectric conversion necessary to drive electrolytic reactions. Solar-driven two-step metal-oxide-based thermochemical cycles
for producing the components of syngas, CO and H2, from CO2 and H2O are the foundation of the “Sunshine to Petrol” project.
This work was supported by Laboratory Directed Research and Development at Sandia National Laboratories, entitled
Reimagining Liquid Transportation Fuels: Sunshine to Petrol. Sandia is a multiprogram laboratory operated by Sandia
Corporation, a Lockheed Martin Company, for United States Department of Energy's National Nuclear Security Administration
under Contract DE-AC04-94AL85000.
(1)

78. An assessment of the environmental performance of algal fuels. Venkatesh Vasudevan ,
(1)
venkatesh.vasudevan@exxonmobil.com, 1545 US 22 East, Annandale NJ 08801, United States ; Gilbert Jersey . (1)
Corporate Strategic Research Laboratory, ExxonMobil Research and Engineering, Annandale New Jersey 08801, United
States
The worldwide demand for energy is projected to continue to increase, driven by economic growth and improving living
standards. We face the dual challenge of meeting this growing energy demand while mitigating greenhouse gas (GHG)
emissions and their impact on the environment. Considerable R&D is underway to produce fuels from microalgae, one of
several options being pursued to increase transportation fuel supplies and reduce GHG emissions. This presentation provides
an overview of research being conducted at ExxonMobil to understand and characterize the environmental performance of
algal fuels. Our assessments consider all the process stages in the production of algal fuels and the combustion of these fuels
in an internal combustion engine. We quantify lifecycle GHG emissions and direct freshwater consumption over a wide
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parameter and technology space, spanning both near and long-term processing options. We find that the environmental
performance of algal fuels can vary considerably depending on several factors: engineering, biological, siting and land-use
considerations are all critical to the production of environmentally sustainable algal fuels. In our analyses, we have identified
the variables that have the strongest influence on GHG emissions and freshwater consumption, while exploring possible
tradeoffs between different environmental metrics. We conclude that GHG reductions relative to fossil and other biofuel
options can be achieved with algal fuels, but only with an appropriate technology set.
(1)

79. Fuel cells. Ernesto R Gonzalez , ernesto@iqsc.usp.br, Av Trabalhador Saocarlense 400, Caixa Postal 780, Sao Carlos
SP 13560 970, Brazil . (1) Department of Fisico Quimica, Instituto de Quimica de Sao Carlos USP, Sao Carlos SP 13560 970,
Brazil
Fuel cells are emerging technologies that are expected to have a significant contribution in a future society concerned with
environmental control. Fuel cells are electrochemical devices that convert the energy of fuels into electrical energy, heat and
o
environmentally friendly products. Fuel cells are roughly divided into two groups: Low temperature fuel cells (< 200 C) and
o
high temperature fuel cells (> 600 C). This presentation will focus on the so called Proton Exchange Membrane Fuel Cell
(PEMFC), which belongs to the low temperature group. Much of the R&D efforts are put in the PEMFC because of the
advantages of this cell. The PEMFC can operate with hydrogen (pure or from reformate), low molecular weight alcohols like
methanol and ethanol or some less common fuels. The advantages and challenges for stationary, portable and transportation
applications of the different arrangements of PEMFC will be discussed. It will also be important to discuss the fact that there is
much research in progress in different aspects of the PEMFCs to facilitate the market entry of these devices. Specifically, it will
be discussed the research in electrocatalysis, necessary because of the low temperature of operation. This is very important,
particularly in PEMFCs that operate directly with alcohols. Also, it will be mention the efforts to operate PEMFC at higher
temperatures with suitable membranes that are being developed and how this can help to overcome some of the limitations of
the cell.
(1)

80. Simple, easy and time-saving: Some attractive microscale experiments. Kazuko Ogino , oginok@m.tohoku.ac.jp,
16-30 Shiheimachi, Aobaku, Sendai Miyagi Prefecture 9810944, Japan . (1) Department of Health Sciences, Tohoku
University, Sendai Miyagi Prefecture 9810944, Japan
Microscale laboratory is environmentally benign as the amount of reagents, waste, energy and cost can be reduced
dramatically, and exposure to potentially toxic chemicals is diminished. Some aspects of Green chemistry can be taught
through microscale laboratory. We have developed microscale experiments on various basic topics. In addition to the reduction
of environmental impacts, these experiments we developed have additional advantages: simple, easy and time-saving.
Children and students have all been excited by the experiments. Low price glass and plastic wares such as 12- and 24-well
plates, vials, syringes, droppers are used. These are available in any countries at low price.
An example of microscale experiments is the electrolysis using a microscale Hoffman apparatus. It is constructed with 1 mL
syringes, disposable stopcocks and a 12-well microplate. It can be handled very easily. We can let every student carry out
electrolysis. Only 3 mL of solution is needed. Visual observations and actual experiences are very important aspects in
introductory chemistry. Our microscale chemistry experiments can increase such opportunities and can contribute in nurturing
students' interest toward chemistry.
81. Interactive On the Move! –learning environment in Finnish schools: Research on the effect of mobile NO2
(1)
emissions to the air quality. Paivi M A Ojala , lukio@kalajoki.fi, Pohjankylantie 6, Kalajoki Kalajoki 85100, Finland ; Maija K
(2)
Aksela . (1) Kalajoki Upper secondary School, Kalajoki 85100, Finland (2) Department of Chemistry, University of Helsinki,
Helsinki FIN-00014, Finland
On the Move! is one of the development projects financed by theNational Board of Education in Finland which aims to renew
the working culture in Finnish schools. During this project, a new web-based learning environment was developed. On the
Move!-learning environment offers practical tools for future learning at secondary schools both in Finnish and English. In 2010
one of the pilot-projects executed in On the Move!-environment involved the air quality measurements. This research was
carried out at the same time in 36 schools in Finland and the On the Move!-learning environment system was used as an
information channel between the schools. All the guidelines and materials were distributed to different schools via On the
Move!-environment. In addition to publishing the results of the measurements in the On the Move!-environment, the students
had the possibility to ask questions to several specialists in the field of air pollution research. This pilot-project proved that it is
possible to carry out the measurement of NO2 emissions, interpret and compare the results simultaneously in the schools in
very different locations in Finland. Furthermore, it gave the students a great opportunity to learn about different
environmentally friendly issues, and the teachers were able to discover novel approaches to environmental chemistry teaching
in schools. The coordinators of this pilot-project were Kalajoki High School and Science Center Heureka. Collaboration in the
analysis of research and in the impact research was done with National LUMA centre of Finland.
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82. Claims and evidence – Linking visualization with the scientific method. Lynn Hogue , Lynn@TerrificScience.org,
(2)
9076 Arrowhead Ct, Cincinnati OH 45231, United States ; Mickey Sarquis , Mickey@TerrificScience.org, 1514 Lupine Rd,
Healdsburg CA 95448, United States . (1) Terrific Science, Cincinnati OH 45231, United States (2) Terrific Science,
Healdsburg CA 95448, United States
One of the most important aspects of teaching any science is to convey the methodology of scientific investigation in such a
way that students develop the skills that are fundamental to scientific inquiry and the scientific way of processing information.
As students develop their own testable questions about the system being studied, design experiments, formulate claims that
can be substantiated by the evidence, develop multimodal models to represent this understanding, and subsequently share
these with others by engaging in open discussion, debate, and scientific argumentation, students become immersed in
scientific endeavor. In the process, students learn to reflect on this discourse, they come to challenge their preexisting beliefs
while they refine their original claims as new evidence becomes available. In this session, we will share examples of these
strategies and suggestions on using these strategies in the classroom.
83. Natural products research: A tool for high school, undergraduate and postgraduate student training. Andrew S.
(1)
Lamm , aslamm@yahoo.com, 237 Old Hope Road, Kingston Kingston Kgn 20, Jamaica . (1) Department of Chemistry,
University of Technology, Jamaica, Kingston Kingston Kgn 6, Jamaica
Currently, Jamaica has three issues of concern which must be addressed in a timely fashion these are: 1) the loss of
indigenous plants due to deforestation in critical habitats such as the Cockpit Country region; an area rich in biodiversity 2) the
need to increase student engage in the environmental and analytical sciences and 3) the need to train personnel to a higher
level of qualification. To address these and other national issues, the University of Technology, Jamaica (UTech) has created
the Natural Products Research Laboratory (NRPL) with grant funding from the Small Grants Programme/ Global
Environmental Facility/ United Nations Development Fund (SGP-GEF-UNDP) and the Environmental Foundation of Jamaica
(EFJ). Among the laboratory's objectives are: 1) to conduct basic pharmacological, biomedical and phytochemical
investigations of endemic and endangered plants of the Cockpit Country; 2) to expose the human value of these species
thereby promoting conservation; 3) to foster discovery and scientific interests among high school students through active
engagement; and 4) to train undergraduate and graduate students to the highest international levels within the field.
(1)

84. Open inquiry: Calling for expert chemistry teachers. Mary Rafter , mary.rafter@uq.edu.au, St Lucia, Brisbane
Queensland 4072, Australia . (1) Department of Education, The University of Queensland, Brisbane Queensland 4072,
Australia
There is increasing consensus that best practice in the chemistry classroom includes inquiry based learning. While the notion
of students being actively involved in chemistry inquiry is exciting, it provides significant challenge for teachers to create,
manage and sustain a productive learning environment. The Extended Experimental Investigation (EEI) is a particular variation
of open inquiry developed in the Queensland chemistry curriculum. It demands that students identify a researchable question
then design and execute an experimental inquiry to gather, analyse and evaluate empirical data. This multiple case study
includes six Queensland chemistry teachers from four different schools and focuses on indicators of effective practice in the
EEI classroom. A rich picture of the expertise required to bring about purposeful learning emerges from interviews,
observations and field notes as teachers demonstrate fluid pedagogical content knowledge in the process of facilitating an
EEI. Flexibility with a carefully scaffolded but broad framework allows the teacher to respond to the diversity of student needs
during the investigation. In contrast to the traditional setting, the EEI classroom may appear quite chaotic as students pursue
individualised tasks. Effective teachers are ever vigilant of student progress as they establish a safe learning environment to
explore possibilities and respond to requests for assistance in the negotiation of meaning and construction of understanding.
These teachers provide a revealing insight to best practice which can serve to inspire others to embrace inquiry teaching.
(1)

85. Let's take care of Uruguay's natural waters: One child, one researcher. Patricia Acosta , pacosta@fq.edu.uy,
(1)(2)
(2)
(1)(2)
Avenida General Flores 2124, Montevideo Montevideo 11800, Uruguay ; Julia Torres
; Lucía Otero ; Marcelo Queirolo
;
(2)
(1)(3)
(1)(3)
(1)
(1)(2)
(1)(2)
Carolina Pejo ; Valery Bühl
; Florencia Tissot
; Jessica Santander ; Natalia Alvarez
; Micaella Cipriani
; Soledad
(1)(2)
Machado
. (1) Centro de Educación Flexible, Universidad de la República, Facultad de Química, Montevideo Montevideo
11800, Uruguay (2) Cátedra de Química Inorgánica, Universidad de la República, Facultad de Química, Montevideo
Montevideo 11800, Uruguay (3) Cátedra de Química Analítica, Universidad de la República, Facultad de Química, Montevideo
Montevideo 11800, Uruguay
Since 2007 Uruguayan government has been carrying out a program named Plan Ceibal aimed towards promoting social
inclusion and technological literacy. Nowadays, every child attending public school owns a personal computer. This project
was created to support the latter by making use of the personal computers while fostering Uruguayan's population interest in
science. The main target are school students, they make measurements from natural water sources and register the
georeferenced data on a website making data communication and result visualization much easier and effective. It is teachers
that guide them throughout the whole process, from selecting locations where water samples are to be taken, to uploading the
actual data. Through measuring four quality parameters of water (temperature, pH, turbidity and dissolved oxygen) children
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create and acquire scientific knowledge. They also become aware that to guarantee superficial water quality, permanent
monitoring is necessary. A team –integrated by Facultad de Química's professors and students- provides each teacher with a
kit containing the material required to make the measurements and the training to do so. The team is also responsible of
continuously monitoring the actions, analyzing data obtained and sending feedback. At the University, this proposal is
developed along with both research and teaching activities. This scan helps selecting locations in need of a complete
environmental study. It is also a great opportunity where Chemistry students get involved in University outreach. This activity is
to be continued this year. Being 2011 the International Year of Chemistry, the proposal's scope is increased.
(1)

86. Hydrogen to copernicium: Postage stamps as cultural icons in the IYC. Daniel Rabinovich , drabinov@uncc.edu,
9201 University City Boulevard, Charlotte North Carolina 28223, United States . (1) Department of Chemistry, The University
of North Carolina at Charlotte, Charlotte North Carolina 28223, United States
Postage stamps constitute a simple yet effective means of communication, often used by governments or postal authorities to
inform the general public on a variety of topics, including history, geography, literature and the arts. A surprisingly large
number of stamps have also been issued to commemorate scientific discoveries or to honor well-known scientists.
Significantly, postage stamps can also be used as engaging teaching tools in the classroom, to illustrate and enliven technical
presentations or, as a matter of fact, to celebrate special events such as the International Year of Chemistry (2011). This talk
will feature postage stamps and other philatelic materials pertaining to the history of chemistry, the discovery and sources of
the elements, chemical structures and formulas, laboratory equipment, biochemistry, and various aspects of the chemical
industrial. Furthermore, an overview of recent stamps dedicated to the IYC and the centennial of Marie Curie's Nobel Prize in
Chemistry will be presented.

(1)

87. The limitless power of science. Peter Atkins , peter.atkins001@btinternet.com, Turl St, Oxford Oxfordshire OX1 3DR,
United Kingdom . (1) -, University of Oxford, Oxford - OX1 3DR, United Kingdom
Humanity should be proud of the fact that, through its collective endeavour, it has stumbled on to a way of discovering reliable
knowledge about the nature, composition, and functioning of the universe. The question remains, however, whether its
contribution to human understanding is boundless. I shall identify the great questions of existence that have been the focus of
myth-making since mankind first sought to make sense of nature, and argue that the scientific method is capable of answering
them all. Of course, it is necessary to distinguish the empty questions from the real, and it is important not to be distracted by
questions that have simply been invented by philosophers and theologians. The essential point is that science is driven by
optimism, and its current success encourages us to believe that it will resolve the question of the origin of the universe and the
emergence of that most extraordinary property of matter, consciousness, just as it has revealed the process by which the
biosphere has emerged and as it has illuminated the processes of birth and death. I shall argue that its power is limitless and
that, through displacing poetic and vivid myths, it succeeds in deepening our wonder.
(1)

88. Protochemistries are the bridge. Roald Hoffmann , rh34@cornell.edu, Cornell University, Baker Lab, Ithaca NY,
United States . (1) Department of Chemistry and Chemical Biology, Cornell University, Ithaca NY 14853, United States
People did chemistry, darn good chemistry too, before there were ever chemists. In winning metals from their ores, making
food, cosmetics, medicines, containers, tanning leather, dyes, and jewelry, craftsmen and women in every culture came up
with some superb experimental chemistry. Their stories of protochemistry, some of which I will retell, to this day form a natural
bridge between chemists and nonchemists, between chemistry and culture.
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89. Beautiful and true: Art and science, both stronger together. Theodore Gray , theodore@wolfram.com, 100 Trade
Center Drive, Champaign IL 61820, United States . (1) Wolfram Research, Inc., Champaign IL 61820, United States
It's a false god, the notion that art and science, the pursuit of the beautiful and the pursuit of the true, should be such strangers
to each other. Art without truth is bad art, and science without beauty is bad science. People who talk like this are usually
artists knocking at the door of science claiming to be relevant. But it works the other way too: much art could be improved with
a better understanding of science, and the best work in both fields is usually done by those with an appreciation for the value
of the other.
(1)

90. On science literacy and culture. Bassam Z. Shakhashiri , bassam@chem.wisc.edu, 1101 University Avenue, Madison
WI 53706, United States . (1) Department of Chemistry, University of Wisconsin-Madison, Madison WI 53706, United States
Society makes progress in addressing critical issues by having both a creative, skilled productive work force and a citizenry
able to judge the risks and enjoy the benefits of advances in science and technology. The world is increasingly dependent on
science and technology and that is why it is essential that all citizens gain science literacy. By science literacy I mean an
appreciation of science, an understanding of the benefits of technology, and the potential risks associated with advances in
both. It is important to make a distinction between science literacy and scientific competence or scientific expertise when we
discuss what science is capable of achieving and what it cannot accomplish. Achieving science literacy is necessary for the
democratic process to work; to enable people to make informed choices, allowing us to be skeptical, to reject shams,
quackery, unproven conjecture, and to avoid being bamboozled into making foolish decisions where matters of science and
technology are concerned. The level of science literacy in any society is a measure of its values. Science literacy is for
everyone: scientists, artists, humanists, all professionals, the general public, youth and adults alike. Science literacy can
enhance our daily lives in many ways. Science literacy is an attitude and a way of life for individuals, groups, and societies. I
shall discuss cultural barriers and opportunities to achieving science literacy in modern society and use examples from two of
the strongest forces in society: science and religion.
(1)

91. ANA-POGIL project: POGIL in analytical chemistry. Juliette M Lantz , jlantz@drew.edu, 36 Madison Avenue,
(2)
Madison New Jersey 07940, United States ; Renee Cole . (1) Department of Chemistry, Drew University, Madison New
Jersey 07940, United States (2) Department of Chemistry, University of Central Missouri, Warrensburg Missouri 64093, United
States
A consortium of analytical chemistry faculty members who have been involved in curriculum development and chemical
education research were awarded a Phase 2 National Science Foundation grant to develop POGIL materials for analytical
chemistry. In this project, classroom activities based on core analytical chemistry principles have been written, peer-reviewed
and classroom tested. These materials develop student problem solving, critical thinking, teamwork and communication skills
in the context of six fundamental areas of analytical chemistry: spectrometry, separations, equilibrium, electrochemistry,
statistics and analytical tools. The materials are modular; they can be used in traditional analytical courses or any course that
includes analytical chemistry principles. An assessment protocol of the efficacy of these materials has been formulated that
includes an analysis of student content mastery, process skill development, and attitudes. A description of the project and
activities will be presented, along with initial assessment findings.
(1)

92. POGIL in Physical Chemistry. Renee Cole , rcole@socket.net, WCM 409, Warrensburg MO 64093, United States . (1)
Department of Biochemistry, Chemistry & Physics, University of Central Missouri, Warrensburg MO 64093, United States
POGIL has been used as an instructional approach in physical chemistry for many years. Published materials have been
available for both thermodynamics and quantum mechanics since 2004. Efforts are underway to develop new materials based
on both instructor feedback and research on how students develop knowledge of physical chemistry topics. Work is also being
done by a consortium of physical chemistry faculty members to develop POGIL laboratory experiments. There are some
challenges to POGIL in physical chemistry related to the use of calculus and derivations. Students often do not attach meaning
to the symbolism used in physical chemistry and struggle with some of the mathematical techniques. Insights from ten years of
implementing POGIL in physical chemistry as well as results from research analyzing small group and whole class discussions
in thermodynamics will be used to suggest strategies to enhance student understanding of physical chemistry in both the
lecture and the laboratory.
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93. Rich source of foundational material underlying bioinformatics: A POGIL project. Cheryl Bailey ,
(2)
(3)
(4)
cbailey7@unl.edu, 1901 Vine Street, Lincoln NE 68588-0664, United States ; Lori Scott ; Angela Ghrist ; Todd Linscott . (1)
Biochemistry, University of Nebraska-Lincoln, Lincoln NE 68588-0664, United States (2) Biology, Augustana College, Rock
Island Illinois 61201, United States (3) Biology, Scott Community College, Bettendorf Iowa 52722, United States (4) Biology,
Back Hawk College, Moline IL 61265, United States
The Microbial Genome Annotation Network (MGAN) is a partnership between academic institutions across the U.S. and the
Department of Energy's Joint Genome Institute (DOE-JGI) to provide undergraduates with a contemporary and inexpensive
authentic research experience in microbial genome annotation and comparative analysis. In these projects, students learn
fundamental concepts as they solve problems, evaluate evidence and work with large databases. To help faculty provide
genome annotation projects for their students, the DOE-JGI provides training in the use of an online gene and genome
analysis toolkit, the Integrated Microbial Genomes Annotation Collaborative Toolkit (IMG-ACT). MGAN faculty recognize the
need for learning materials that actively guide students through fundamental concepts so that students can better interpret
bioinformatics results. Bioinformatics results are often diagrams, models and graphs which rely on complex and multi-layered
underlying foundational concepts. Process-oriented guided inquiry learning (POGIL) provides a well-established learning tool
to help students learn foundational concepts underlying bioinformatics searches and results. Through MGAN, faculty
participate in a multi-year project to develop supporting POGIL Bioinformatics materials. Faculty have prioritized high need
areas, reviewed initial POGIL bioinformatics activities, and developed a strategy and review system for generating these
learning materials. The goal is to integrate POGIL into the DOE-JGI Integrated Microbial Genomes Annotation Collaborative
Toolkit to further support the wide-spread use of this toolkit.
(1)

94. POGIL in engineering. Elliot P. Douglas , edoug@mse.ufl.edu, Box 116400, Gainesville FL 32611, United States ;
(1)
Chu-Chuan Chiu . (1) University of Florida, United States
This presentation describes implementation and testing of an active learning, team-based pedagogical approach to instruction.
This pedagogy has been termed Process Oriented Guided Inquiry Learning (POGIL), and is based upon the learning cycle
model. Rather than sitting in traditional lectures, students work in teams to complete worksheets that guide them through the
process of learning. The instructor's role in this class is to act as a facilitator of learning. In this way students are actively
engaged in processing the information and have the opportunity to utilize and develop important skills such as teamwork,
communication, and critical thinking. POGIL lessons were created for the Introduction to Materials Engineering class and
implemented at a large public university in the US. Assessment of the effectiveness of this approach was conducted using a
mixed method study, which revealed important elements of implementation that are needed in order to improve student
learning when using this approach.
(1)

95. POGIL in Preparatory Chemistry at UAB. Joe L March , march@uab.edu, 1530 3rd Avenue South, CHEM 201,
(1)
Birmingham AL 35294, United States ; Craig M McClure . (1) Department of Chemistry, University of Alabama at
Birmingham, Birmingham AL 35294, United States
Preparatory chemistry offers an excellent venue for POGIL activities. Often these courses are used to introduce basic topics in
chemistry, and the number of topics included in these courses is limited compared to Introductory or General Chemistry
courses. The lack of expansive goals offers instructors more time to devote to active learning strategies. This presentation will
describe our development process, the use the activities in the classroom, differences in instructor implementation, and some
student outcomes.
96. "Solving Real Problems with Chemistry” for a POGIL-in-Context approach to general chemistry. John A
(1)
Goodwin , jgoodwin@coastal.edu, PO Box 261954, Conway SC 29526, United States . (1) Department of Chemistry and
Physics, Coastal Carolina University, Conway South Carolina 29526, United States
Improving student problem-solving skills through guided-inquiry is a challenging task since they require advanced activities by
their very nature. Through an NSF CCLI Phase I collaborative project with Darlene Slusher (Coastal Carolina University),
David Hanson (Stony Brook University) and Tom Gilbert (Northeastern University) we have developed a problem-solvingoriented set of POGIL general chemistry materials based on context-rich problems. Twenty of these activities that were written
by contributing faculty authors who met in four grant-funded workshops are collected in a small workbook “Solving Real
Problems with Chemistry” (Pacific Crest, 2009). Generally they can be done in class in 30-45 minutes and engage groups of
students in solving problems with ancillary "help pages" provided by the instructor as needed. These guided-inquiry pages
provide expert support for building problem-solving skills and the workbook also provides reflection questions to sustain metacognition about problem solving. Near and far-transfer "Got it!" questions provide closure for each activity.
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97. Photochemical pollution indicators from ozone data. Leo Klasinc
, klasinc@irb.hr, Bijenicka 54, P.O. Box 1016,
(3)
(1)
(2)
Zagreb Zagreb HR-10001, Croatia ; Tomislav Cvitaš ; Brunislav Matasović ; Sean P McGlynn . (1) Rudjer Boskovic
Institute, Zagreb, Croatia (2) Department of Chemistry, Louisiana State University, Zagreb, Croatia (3) Department of
Chemistry, University of Zagreb, Zagreb, Croatia
Ozone is a natural constituent of Earth's atmosphere with more than 90 % of it occuring in the stratosphere. Some of it
penetrates into the tropsphere and gets destroyed close to Earth's surface. On the other hand, it also is formed in the
boundary layer owing to increased emissions of nitrogen oxides and hydrocarbons. Here it causes harmful effects to humans,
vegetation and many materials giving rise to what is commonly called photochemical pollution. As its main component ozone
is regularly monitored and recorded as one of the indicators of air quality. Air quality standards are based on peak half-hourly,
hourly or 8-hourly average values, but since its formation is triggered photochemically the diurnal variation of ozone volume
fraction shows a maximum at noon and early afternoon and minima in the morning and evening rush hours when it gets
destroyed in numerous reactions with primary pollutants. The products of these reactions are often equally potent pollutants as
ozone itself and a better indicator of air quality at a location is then in addition to the effect of peak values also based on the
average ratio of daily maximum-to-minimum ozone fraction. The definition of corresponding indicators that take into account
corrections for the amount of daily ozone production and the number of hours the hourly average exceeded some limit value
over a given period (usually the vegetation growth season) will be described. The application to long term ozone data over
central Europe, Mediterranean region and in the subtropics will be shown.
98. Understanding the chemical transformations and environmental impacts of atmospheric sulfur and selenium
(1)(2)

Paul H Wine
, pw7@prism.gatech.edu, 901 Atlantic Dr. NW, Atlanta Georgia 30332-0400, United States ; Patrick L
(2)
(2)
(1)
(3)
Laine ; Zhijun Zhao ; J Michael Nicovich ; Michael L McKee . (1) School of Chemistry and Biochemistry, Georgia Institute
of Technology, Atlanta Georgia 30332-0400, United States (2) School of Earth and Atmospheric Sciences, Georgia Institute of
Technology, Atlanta Georgia 30332-0400, United States (3) Department of Chemistry and Biochemistry, Auburn University,
Auburn Alabama 36849, United States
Dimethylsulfide (CH3SCH3, DMS) is produced by phytoplankton in seawater. Emission of oceanic DMS to the atmosphere is
thought to be second only to anthropogenic SO2 as a global source of atmospheric sulfur. It has been suggested that
processes resulting from cycling of DMS through the ocean-atmosphere system may regulate climate on a global cycle. The
same microorganisms that produce DMS also produce dimethylselenide (CH3SeCH3, DMSe), albeit at levels approximately
four orders of magnitude smaller than those of DMS. Oceanic emission is thought to be the single largest source of
atmospheric DMSe, and atmospheric transport, transformation, and subsequent deposition are thought to be key processes
influencing selenium levels and speciation in terrestrial environments. Serious health effects are associated with both
insufficient and excess selenium in animals, including humans. Developing a quantitative description of the atmospheric
chemistry of DMS and DMSe is necessary for understanding the climate and health effects described above. In this
presentation, the current level of understanding of the atmospheric chemistries of DMS and DMSe will be reviewed and new
laboratory results will be presented that improve our understanding of the reactions of atomic chlorine, an important oxidant in
the marine boundary layer, with DMS and DMSe. The laboratory results quantify the rate coefficients for H-abstraction and
addition and also represent the first experimental determination of X−Cl (X = S or Se) bond strengths in the 2-center − 3electron bonded adducts that may be important intermediates in the Cl-initiated atmospheric oxidations of DMS and DMSe.
99. Development of novel nanocatalysts and nanostructures for contaminated water and air treatment. Alexander
(1)
Orlov , aorlov@notes.cc.sunysb.edu, 314 Old Engineering, Stony Brook NY, United States . (1) Materials Science and
Engineering, Stony Brook University, Stony Brook NY 11794, United States
Developing novel nanoparticles and nanostructures for environmental remediation is a new and exciting area of research.
Nanoparticles of various sizes ranging from few atoms to hundreds of atoms can be used as tunable catalysts to degrade a
variety of water and air pollutants. We have developed a number of new materials, which were tested for degradation of
phenol and NO2 in liquid and gas phases respectively. They showed a significantly higher activity as compared to that of
conventional catalysts. In addition, we have also tested and characterized a new class of mesoporous materials with extra
large pores and very short channels, which were used for catalyst support.
(1)

100. Growth promoters in particulate matter released from cattle feeding operations. George P Cobb ,
(1)
(1)
(1)
george.cobb@ttu.edu, PO Box 41163, Lubbock TX 79416, United States ; Philip N Smith ; Qingsong Cai ; Brett Blackwell ;
(2)
(3)
Bradley J Johnson ; Michael D Buser . (1) Environmental Toxicology, Texas Tech University, Lubbock TX 79416, United
States (2) Animal and Food Science, Texas Tech University, Lubbock TX 79409, United States (3) Biosystems and Agrcultural
Engineering, Okalhoma State University, Stillwater OK, United States
The widespread use of growth promoters in concentrated animal feeding operations (CAFOs) has raised concerns of offsite
migration of these endocrine modulating compounds. Much less attention as been afforded the actual climate where the vast
majority of cattle feeding operations are situated in the USA. Arid and semiarid regions are house 80% CAFO cattle in the
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USA. Advanced particle sampling techniques and analytical chemistry techniques have been combined to provide growth
promoter concentrations in PM2.5, PM10, and total suspended particulate matter. Pressurized liquid extraction followed by
solid phase extraction and LC-MS has allowed low pg detection limits of several analytes in dusts from CAFOs within south
central USA. Data indicate high ng/m3 concentrations of potent growth promoters can occur in air within and near these
CAFOs.
101. Utilizing Raman microscopic analysis to identify sources of PM10 downwind of agricultural operations. Laura L
(1)
McConnell , laura.mcconnell@ars.usda.gov, 10300 Baltimore Ave, Bldg. 007 Rm. 225 BARC-West, Beltsville Maryland
(2)
(1)
(3)
(1)
(2)
20705, United States ; Qiang Huang ; Walter Schmidt ; Edna Razote ; Cathleen J Hapeman ; Alba Torrents ; Ronaldo G
(3)
(4)
Maghirang ; Steven Trabue . (1) Agricultural Research Service, United States Department of Agriculture, Beltsville Maryland
20705, United States (2) Department of Civil and Environmental Engineering, University of Maryland, College Park Maryland
20742, United States (3) Department of Biological and Agricultural Engineering, Kansas State University, Manhattan Kansas
66506, United States (4) Agricultural Research Service, United States Department of Agriculture, Ames Iowa 50011, United
States
Emission of particulate matter (PM) from animal feeding operations (AFOs), including open beef cattle feedlots and dairies, is
a major air quality concern. PM10, typically those with equivalent aerodynamic diameter of 10 µm or less, can penetrate deep
into the lungs and cause serious health problems. Knowledge of the physical and chemical characteristics of PM emissions is
important in investigating their fate and transport mechanisms, and new tools are needed to clearly identify sources of PM.
This work is aimed at the development of spectroscopic techniques to determine the distribution of source materials
contributing to PM10 particles collected downwind from agricultural operations. As part of a larger project to examine emissions
from cattle feedlots, source materials for PM10 were collected and were analyzed with Raman microscopy. While some
sources are quite heterogeneous in nature, unique Raman shifts in the spectra are expected serve as markers for essential
materials/chemicals that could be used to identify PM sources (i.e., pen surface material, unpaved road, manure, cattle feed,
feed mill, and vehicle exhaust). A spectral library that includes hundreds of individual spectra of single particles from different
source materials is under development. This library will be used with advanced statistical methods to characterize the
distribution of source materials contributing to PM10 particles collected downwind from the feedlot. This work will serve as proof
of concept and can be expanded for use in evaluation of best management practices to minimize PM10 emissions from AFOs.
(1)

102. Substitution of chemicals by bio-flocculants in sea water desalination. Yehuda Shevah , ysheva@gmail.com, 6
Gazit St, Tel-Aviv NA 69417, Israel . (1) Water Resources, QEC Consulting Engineers Ltd, Tel-Aviv NA 69417, Israel
RO desalination systems includes a pre-treatment stage of the feed water in which flocculants in the form of Ferric salts are
used to enhance the flocculation and sedimentation of suspended particles in a filtration system. The filters backwash water
and its chemical contents is disposed back to the sea posing environmental hazards to the sea ecosystems, dispersing a red
coloring flume and enriching the sea with chemicals. The possibility of substituting ferric salts with bio degradable flocculants
was tested using a patented bio source flocculants – Seleno-X, evaluating its effectiveness to remove suspended solids,
measured in NTU and SDI (Silt Density Index). Laboratory tests with sea water, using dosing rates of 6.5 mg/m3 for ferric and
10, 20 and 40 g/m3 for Seleno – X showed that the NTU level was reduced from 0.9 to 0.32 NTU for ferric and to 0.16, 0.14
and 0.3 for the 3 doses of Seleno-X, respectively. Similarly, a good SDI level of 2.84 was obtained, compared to 2.41 which
was recorded at the full scale plant. Repeating the test with a pilot plant - 10 cum/hr, incorporating a dual media filter (DMF)
the resulting SDI levels were 2.8 – 4.0 for the bio-flocculant and 2.8 - 3 for ferric sulfate, after DMF at the full scale desalination
plant. Further tests are planned to validate the practical application of bio flocculants in SWRO process to avoid the
enrichment of sea with the ferric salts and or alternatively, the need for expensive treatment to remove polluting substances.
103. Surface microscopy and spectroscopy assessment and characterization of airborne nanoparticles and
(1)(2)
pollutants. Edgard Resto
, restoe@gmail.com, Rio Piedras Campus, PO BOX 21972, SAN JUAN PR 00931-1972, United
(3)(2)
(2)
States ; Osvaldo Rosario
; Josúe Ortiz . (1) Department of Physical Science, University of Puerto Rico, San Juan Puerto
Rico 00931-1972, Puerto Rico (2) Materials Characterization Center, Inc., San Juan Puerto Rico 00931-1972, Puerto Rico (3)
Department of Chemistry, Río Piedras Campus, University of Puerto Rico, San Juan 00931, Puerto Rico
Organic and inorganic particulate matters (PM) are an important component of our environment and has a significant impact
on natural processes and human health. PMs and other pollutants are routinely monitored in urban areas in order to allow
source identification and thus targeted mitigation of anthropogenic particle pollution. For over several decades, health-related
airborne exposure measurements have been characterized in terms of the mass of material present per unit volume of air. The
goals of this research is to extend the electron microscopy (EM) and spectroscopy techniques to a critical survey for
characterizing airborne particles (micro and nano) and other environmental pollutants and to highlight advantages and limits of
different possible operation modes. Procedures of collection and sample preparation will be described to analyze ash,
carbonaceous aerosols and other airborne particles deposited on filtering membranes by using several sampling methods.
The techniques chosen as suitable for the characterization of these materials were Scanning Electron Microscopy (SEM),
Energy Dispersive Spectrometry (EDS), Fourier Transform Infrared Spectroscopy (FT-IR), and Mass Spectroscopy (MS).
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Procedures were optimized by varying both the sample preparation and the operational parameters of the microscopes. This
approach enabled the achievement a simple procedure allowing direct EM and spectroscopy observation of the collected
particulate matter. The presentation will wrap up with a projection of upcoming directions.
104. Interaction of CeO2 and ZnO nanoparticles in marine ecosystems: Implications for fate and transport. Arturo A
(1)
(1)
Keller , keller@bren.ucsb.edu, 3420 Bren Hall, Santa Barbara CA 93106, United States ; Milka O Montes . (1) Bren School
of Environ. Science & Mgmt, UC Center for Environmental Implications of Nanotechnology, Santa Barbara CA 93106, United
States
Engineered nanomaterials are continuously and increasingly being introduced in to the environment. Although there is some
information about their physicochemical properties; their fate and transport in marine environments is not well known. Recent
studies have shown how metal oxide nanoparticles aggregate, deposit and move in various media. However, there is almost
no information on their interactions with organisms. In this study, phytoplankton (T. pseudonana) and mussels (M.
galloprovincialis) were the target organisms. Considering that mussels are commonly used as sentinel organisms for
contaminant monitoring, they were chosen to study the fate and transport of metal oxide nanoparticles. CeO2 and ZnO ranging
-1
-1
-1
from 1 mg L to 10 mg · L along with feed in seawater were used as exposure media for acute exposure, and to 2 mg · L
-1
ZnO for chronic exposure experiments. T. pseudonana cells were exposed to 10 mg · L CeO2 and ZnO nanoparticles in order
to determine their interactions. Effects of CeO2 and ZnO on M. galloprovincialis and T. pseudonana were observed from total
metal quantification measurements, as well as growth and survival trends. Mussel uptake and excretion of CeO2 and ZnO
showed an increased accumulation of metal in tissues. The results show that total cerium and zinc present in mussel tissues
and pseudofeces increased with increasing concentrations of CeO2 and ZnO in the seawater. Our data suggests that
differences in nanoparticle composition and physicochemical properties affect their bioaccumulation in mussels, as well as
their fate and transport in the marine environment.
105. Spectroscopic verification of the absorption and distribution of zinc and cerium in the desert plant
(1)(2)
Prosopisjuliflora-velutina (velvet mesquite) treated with metal oxide nanoparticles. Jorge L Gardea-Torresdey
,
(1)
jgardea@utep.edu, 500 West University Ave, El Paso 79968, United States ; Jose A Hernandez-Viezcas ; Hiram A Castillo(2)
(1)
(1)
Michel ; Alia D Servin ; Jose R Peralta-Videa . (1) Chemistry Department, The University of Texas at El Paso, El Paso TX
79968, United States (2) Environmental Science and Engineering PhD program, The University of Texas at El Paso, El Paso
TX 79968, United States
The impact of metal nanoparticles (NPs) on biological systems is still not well understood. The aim of this research was to
determine the effects of zinc oxide (ZnO) and cerium oxide (CeO2) NPs in velvet mesquite (Prosopis juliflora-velutina).
Seedlings were grown for 15 days in hydroponics with ZnO NPs (10 nm) and CeO2 NPs (10 nm) at concentrations varying
-1
from 500 to 4000 mg L . Cerium and Zinc concentrations in tissues were determined by ICP-OES. Stress was examined by
catalase (CAT) and ascorbate peroxidase (APOX) activity; while biotransformation and elemental distribution were determined
-1
by XAS and µXRF, respectively. The ICP-OES data showed that plants exposed to 500 mg ZnO NPs L had 3837 ± 161,
-1
1061 ± 70, and 423 ± 77 mg Zn kg d wt in roots, stems, and leaves, respectively. While plants treated with 2000 mg CeO2
-1
-1
NPs L had 4504 ± 520, 935 ± 90, and 438 ± 121 mg kg d wt in roots, stems, and leaves, respectively. None of the NPs
reduced plant growth; however, ZnO NPs increased CAT in roots, stems, and leaves and APOX in stems and leaves, whereas
the nanoceria increased CAT and APOX in leaves. XANES spectra demonstrated clear evidence of the presence of CeO2 NPs
within tissues but ZnO NPs were not observed. Furthermore Zn was found as Zn(II), resembling the spectra of Zn(NO3)2. The
µXRF analysis confirmed the presence of Zn in the vascular system of roots and leaves of ZnO NP treated plants.
(1)

106. Presence of engineered iron oxide nanoparticles in wastewater disinfection. Sangchul Hwang ,
(1)
(2)
(3)
sangchul.hwang@upr.edu, PO Box 9000, Mayaguez PR, Puerto Rico ; Diana Martinez ; Priscilla Perez ; Carlos Rinaldi .
(1) Department of Civil Engineering, University of Puerto Rico at Mayaguez, Puerto Rico (2) Department of Biology, University
of Puerto Rico at Mayaguez, Puerto Rico (3) Department of Chemical Engineering, University of Puerto Rico at Mayaguez,
Puerto Rico
During a lab-scale sequencing batch reactor treating actual domestic wastewater, engineered iron oxide nanoparticles coated
with a surfactant (ENPFe-surf) was stable, resulting in discharge to receiving waterways. Wastewater disinfection is done to
reduce pathogens in the final effluent. In this regard, impact of ENPFe-surf on Fecal coliforms disinfection in treated wastewater
effluent was studied. Treated effluent from the secondary sedimentation was collected from a local wastewater treatment plant
and sodium hypochlorite was used as the disinfectant. Monitored were fecal coliforms and residual chlorine (Cl2) after a 30min contact time. Results indicated the presence of ENPFe-surf negatively impacted fecal coliform disinfection, leaving higher
numbers of fecal coliforms but lower concentration of residual Cl2 in disinfected effluent, with higher ENPFe-surf concentrations
being more significant. This would invoke health-related issues due to elevated concentration of pathogens in receiving
waterways. Therefore, there is an urgent need to re-evaluate wastewater disinfection practices with respect to the presence of
engineered nanoparticles as they are entering more to wastewater treatment plant in these days.
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107. ZnO and CeO2 nanoparticle dissolution and their influence on Glycine max plants. Martha Laura Lopez ,
(2)
(3)
martha.lopez@upr.edu, PO Box 9000, Mayaguez PR 00681, Puerto Rico ; Guadalupe de la Rosa ; Hiram Castillo-Michel ;
(4)
(4)
Jose R Peralta-Videa ; Jorge Gardea-Torresdey . (1) Chemistry, University of Puerto Rico at Mayaguez, Mayaguez PR
00681, Puerto Rico (2) Departamento de Ingeniería Química, Universidad de Guanajuato, Guanajuato Gto 36050, Mexico (3)
European Synchrotron Radiation Facility, Grenoble, France (4) Chemistry, University of Texas at El Paso, El Paso TX 79968,
United States
Comparable to other novel technologies, nanotechnology is now dealing with the benefits and risks of synthesis, usage, and
disposal of engineered nanoparticles. At present, release of these nanomaterials into air, soils, and waters is inevitable. Impact
of nanoparticles in the environment is causing a great concern due to the need for detecting the presence of these materials in
living organisms and ecosystems. In this research work, dissolution characteristics and behavior of ZnO nanoparticles in
Millipore water, Hoagland's solution, and Hoagland's solution with approximately ten Glicine max plants were investigated.
Solutions containing 500, 1000, 2000, and 4000 ppm of ZnO nanoparticles were sampled every five days for a fifteen day
period and analyzed using Inductively Coupled Plasma- Optical Emission Spectrometry. Potential genotoxicity of ZnO and
CeO2 nanoparticles was explored by Random amplified polymorphic DNA (RAPD) assays to give an insight about probable
DNA damage and mutation in Glycine max. Results showed that plants have an influence on ZnO nanoparticle dissolution.
The Zinc ion concentration quickly decreased in solution after five days. This effect was more apparent in the higher
concentrations probably because of the aggregation of the nanoparticles. At the same time, RAPD analysis from the exposure
-1
of Glycine max plants to CeO2 nanoparticles showed the appearance of four new bands at 2000 mg L and three new bands
-1
at 4000 mg L nanoparticle concentrations.
108. Glycoimaging of whole-body system: application to glycoproteins, glycan dendrimers, and glycan-engineered
(1)
cells. Koichi Fukase , koichi@chem.sci.osaka-u.ac.jp, Machikaneyama 1-1, Toyonaka Osaka 560-0043, Japan . (1)
Department of Chemistry, Graduate School of Science, Osaka University, Toyonala Osaka 560-0043, Japan
It has been becoming clear that cell-surface glycans are involved in a variety of important physiological events, such as cellcell recognition, adhesion, signal transduction, quality control, and circulatory residence of proteins. However, their
physiological roles have not been well understood. In this conference, we report a new strategy for investigating the
physiological role of glycans, i.e., bio-imaging of glycans in a whole body system. Positron emission tomography (PET) is a
non-invasive method that quantitatively visualizes the locations and levels of radiotracer accumulation with high imaging
contrast. A new labeling method using 6pai-electrocyclization was developed for DOTA and fluorescent labeling of peptides
and proteins. The high reactivity of the new probe enabled the labeling of lysine residues in peptides and proteins at very low
concentration (10-8 M) within a short reaction time (10-30 min). The labeled glycoproteins and glycoclusters with DOTA were
then subjected to PET imaging in order to examine their in vivo dynamics. MicroPET of the glycoproteins, [68Ga]DOTAorosomucoid and asialoorosomucoid thus successfully visualized the differences in the circulatory residence of glycoproteins
in rabbit, in the presence or absence of the sialic acids in glycans on glycoproteins. Our method also enabled the rapid and
efficient fluorescence-labeling of proteins and living cells. Dynamics of the labeled cancer marker and the glycan-engineered
cells will be also reported.
109. Explaining the stereoselectivity of glycopeptide copper(II) dimers by free energy calculations. Adriana
(1)
(2)
(3)
Pietropaolo , apietropaolo@unicz.it, Viale Europa, Catanzaro IT 88100, Italy ; Michele Parrinello ; Enrico Rizzarelli . (1)
Dipartimento di Scienze Farmacobiologiche, Universita[apos] di Catanzaro, Viale Europa, Catanzaro IT 88100, Italy (2)
Computational Science Department of Chemistry and Applied Biosciences, ETH-Zurich, Lugano CH 6900, Switzerland (3)
Dipartimento di Scienze Chimiche, Universita[apos] di Catania, Catania IT 95125, Italy
We show a study of the stereoselectivity of copper(II) complexes with D-trehalose-L-carnosine and D-trehalose-D-carnosine
as a prototypical case of natural chirality selection. Interest in L-carnosine dipeptide is compounded by its antioxidant and
antitumoral properties further enhanced when combined with D-trehalose. Potentiometric, calorimetric, UV/CD spectroscopic
measurements show that copper(II) dimer of D-trehalose-L-carnosine is more stable than the D-trehalose-D-carnosine
L
D
diastereoisomeric copper(II) dimer (logβ – logβ = 3.6). Free energy calculations highlight that the cause of this different
behavior lies on different intramolecular weak interactions between the diastereoisomers. The different pattern of hydrogen
bonds and the different CH-π interactions between the π electron-rich imidazole and the α-glucose rings are more favorable of
-1
5 kcal mol in the L-dimer.
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The former free energy difference is calculated considering the two diastereoisomers as two enantiomeric copper(II) units
(shown in red), bound to the trehalose chiral chains (shown in green), which makes the energy split in two different levels.
110. Interfacial and foaming properties of conjugated glycosylated: β-lactoglobulin more Dextran. Jose Fernando
(1)
(2)
Solanilla Duque , jfsolanilla@ut.edu.co, Sede Santa Elena, Ibagué Tolima 730002, Colombia ; Cecilio Carrera Sánchez ;
(2)
(3)
(3)
(4)
Juan Miguel Rodríguez Patino ; Elizabeth Murillo Perea ; John Jairo Mendez Arteaga ; María Del Mar Villamiel Guerra .
(1) Producción y sanidad vegetal, Universidad del Tolima, Ibagué Tolima 730002, Colombia (2) Química, Universidad de
Sevilla, Sevilla Andalucía 41012, Spain (3) Química, Universidad del Tolima, Ibagué Tolima 730002, Colombia (4)
Caracterización de Alimentos, Instituto de Fermentaciones Industriales (IFI-CSIC), Madrid Madrid 28006, Spain
This study focused on the use of a modified protein from β-lactoglobulin and dextran (10 and 20 kDa), which were subjected to
a Maillard reaction. The correlation between the foaming and interfacial properties of two conjugates were characterized by
means of the comparison with six control systems: protein, initial mixture systems and mixture controls, both with and without
heating. The differences between the conjugates and controls were assessed at pH 7 and 5 to determine the effect of relative
concentration of the components. The “conjugate 1” has better interfacial properties, at both short times (higher diffusion rate)
and long times (greater surface activity) that the “conjugate 2”. Behavior, what has been related to the structural features the
glycosylated formed. The conjugates showed a foam stability low at pH 5 compared at pH 7. This could be due to the
formation of protein aggregates (pI). But better foam stability than controls at pH 7 and 5. This might be due to greater steric
interaction forces between adjacent bubbles when the interface is stabilized by glycosylated protein with respect to
unglycosylated protein.
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111. Structure- and ligand-based drug design approaches for neglected tropical diseases. ADRIANO D.
(1)
ANDRICOPULO , aandrico@ifsc.usp.br, AV. TRABALHADOR SAO-CARLENSE, 400, SAO CARLOS SP, Brazil ; RAFAEL
(1)
(1)
V. C. GUIDO ; GLAUCIUS OLIVA . (1) UNIVERSITY OF SAO PAULO, SAO CARLOS SP 13560-970, Brazil
Drug discovery has moved toward more rational strategies based on our increasing understanding of the fundamental
principles of protein-ligand interactions. Structure- (SBDD) and ligand-based drug design (LBDD) approaches bring together
the most powerful concepts in modern chemistry and biology, linking medicinal chemistry with structural biology. The definition
and assessment of both chemical and biological space have revitalized the importance of exploring the intrinsic
complementary nature of experimental and computational methods in drug design. Major challenges in this field include the
identification of promising hits and the development of high quality leads for further development into clinical candidates having
a combination of optimized pharmacodynamic and pharmacokinetic properties. This presentation will provide a perspective of
the utility of SBDD and LBDD approaches for the design of small-molecule modulators of key target proteins for neglected
tropical diseases.
112. Naturally occurring lipids as new inspirational motifs for novel antiprotozoal compounds. Néstor M.
(1)
Carballeira , carballeira@onelinkpr.net, PO Box 23346, San Juan Puerto Rico 00931, Puerto Rico . (1) Department of
Chemistry, University of Puerto Rico, Rio Piedras, Rio Piedras Puerto Rico 00931, Puerto Rico
The quest for novel and effective antiprotozoal compounds continues to be an active area of research, but academia can play
a more pro-active role as compared to the chemical industry. Some of these so-called neglected diseases, such as malaria
and leishmaniasis, are particularly severe in low-income populations in Africa, Asia, and the Americas. In the search for novel
therapeutics against leishmaniasis and malaria we have established an international research program aimed at discovering
new lipids from terrestrial and marine sources that present unusual structural motifs and are effective against these tropical
diseases. This international collaboration between Puerto Rico, Spain and England is based on the diversity of naturally
occurring tropical lipids that are being isolated and chemically modified to yield new potential leads to treat these diseases.
Our exciting results in this endeavor will be presented, which includes the synthesis of the most interesting compounds and
the possible intracellular targets of these new lipids. In addition, some thoughts as to where we might direct our future efforts in
this field will be presented.
(1)

113. Semi-synthesis and anticancer activity: Screening of eupalmerin acetate (EPA) analogs. Abimael D. Rodríguez ,
abrodriguez@uprrp.edu, P.O. Box 23346, San Juan Puerto Rico 00931-3346, Puerto Rico . (1) Department of Chemistry,
University of Puerto Rico, Río Piedras, San Juan Puerto Rico 00931-3346, Puerto Rico
Eunicea genus is a well-known producer of cembrane diterpenes, being cembranolides a significant group within this family of
secondary metabolites. Cembranolides possessing α-methylene-γ-lactones such as eupalmerin acetate are among the most
abundant secondary metabolites isolated from Caribbean specimens of Eunicea mammosa and E. succinea with significant
anticancer activity. Eupalmerin acetate (4.3) was also isolated in our laboratory and sent by us to the National Cancer Institute
(NCI) for evaluation against the 60-cell line panel. The results received turned out to be very promising since eupalmerin
acetate (4.3) inhibited the growth of the majority of the cancer cell lines tested. As a matter of fact, the cytotoxic activity of EPA
(4.3) was examined using the Hollow Fiber Assay for in vivo antitumor activity. The test involved using a high dose of 40 mg/kg
against 12 human tumor cell-lines implanted subcutaneously and intraperitoneally in athymic mice. A score of 20 or greater in
this test indicates enough in vivo activity to continue its anticancer evaluation. Unfortunately, eupalmerin acetate (4.3) scored
18 in the Hollow Fiber assay, which precluded further testing of the compound's activity at NCI. Previous studies from
Rodríguez and coworkers reported the chemical transformation of various cembranolides leading to the semi-synthesis of
products with enhanced anticancer activity. These exploratory studies established that it was feasible to obtain synthetic
analogs with enhanced anticancer activity from cembranolide precursors. They also established the presence of small cyclic
ethers within these molecules enhances their cytotoxicity against cancer cell lines. Based on these exploratory studies, we set
out to explore the anticancer activity of a new series of synthetic analogs with functionalized cyclic ethers prepared from
available cembranolides such as eupalmerin acetate. A series of new analogs starting from eupalmerin acetate were
synthesized and their antitumoral activity was evaluated.
114. Protein dynamics from from ultra-femtosecond-fast to ultra-petasecond-slow: The relationship between
(1)(2)
structural dynamics and evolutionary dynamics. Julian Echave
, julian.echave@gmail.com, 25 de Mayo y Francia,
San Martín Buenos Aires 1650, Argentina . (1) Universidad Nacional de San Martín, San Martín Buenos Aires, Argentina (2)
Consejo Nacional de Investigaciones Científicas y Tecnológicas, San Martín Buenos Aires, Argentina
Protein structural dynamics, motion on the potential energy landscape, governed by the laws of physics, is ultrafast: its natural
-15
timescale is of the order of femtoseconds (10 s). Protein evolutionary dynamics, which results from Darwinian cycles of
15
random mutation and natural selection, is ultraslow, of the order of petaseconds (10 s). These different processes, the
physical and the biological, turn out to be curiously similar. The ensembles of conformations that result from structural
dynamics are very similar to ensembles of native structures of evolutionary relatives. More technically, the natural coordinates
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of protein motion, the normal modes, are also the best coordinates to describe evolutionary deformations. Typically, to account
for this, handwaving explanations are attempted based on the importance of structural dynamics for biological function.
However, a more rigorous explanation is possible: Evolutionary and structural dynamics are similar because they are related
through the Linear Response Theory: They are similar because of physics, not biology.
(1)

115. Functional characterization of aromatic-solute binding proteins in environmental organisms. Ruth Pietri ,
(2)
(2)
rpietri@bnl.gov, 75 Brookhaven Ave, Bulding 725D, Upton NY 11973, United States ; Sarah Zerbs ; Danielle Corgliano ;
(2)
(1)
Frank Collart ; Lisa Miller . (1) National Synchrotron Light Source, Brookhaven National Laboratory, Upton NY 11973, United
States (2) Biosciences Division, Argonne National Laboratory, Lemon IL 60439, United States
Our research group is interested in addressing environmental challenges including bioremediation and bioenergy production
with a particular emphasis on identifying the functional characteristics of proteins from key microorganisms that are known to
respond to complex environmental conditions. The goal is to characterize these proteins to develop model systems using high
throughput experimental techniques. In this study we evaluated ABC transporters from Rhodopseudomonas palustris with an
emphasis on proteins involved in the utilization of lignin-degradation products. R. palustris breaks down harmful organic
compounds from lignin-degradation products and generates energy during the process. We hypothesize that ABC transporters
import such compounds from the environment into the cell and are therefore involved in aromatic degradation and energy
generation. To test this hypothesis, we screened and characterized a set of transporter proteins from R. palustris. Based on
genomic and thermodynamic approaches, we identified several transporters in R. palustris associated with transport of
aromatic compounds derived from lignin degradation. The structural properties of the proteins in the presence and absence of
ligands were assessed by and small/wide angle x-ray scattering techniques (SAXS/WAXS). The results showed that the
proteins have ellipsoid-like structure. Indeed, theoretical modeling of the proteins predicted a 3D fold consisting of two
domains, which is conserved in ABC transporters. Moreover, analysis of the WAXS region suggests that upon ligand binding
the proteins adopt a closed conformation. Taken together, the study has shown the capability of identifying proteins that
interact with lignin-degradation products using SAXS/WAXS, which can be extended to other organisms.
116. Process safety campaigns as a vital link in improving safety culture and performance at work. Tersoo Charles
(1)
Gwaza , tersoo.gwaza@shell.com, Box 263 Port Harcourt, HSE Lead Production East Assets, Port Harcourt Rivers, Nigeria .
(1) Department of HSE, Shell Petroleum Development Company, Port Harcourt Rivers, Nigeria
The dependence on energy has put more pressure on Oil and Gas production, hence the need for best safety practices cannot
be over emphasized. As an IUPAC-UNESCO-UNIDO safety fellow, I have continued to add value and influence safety at my
place of work and community.
My fellowship at Sasol Chemical Industries in South Africa focused on the following:
Aspects of responsible care and integrated approach for Safety Health and Environment, Occupational Hygiene, Process
safety management, Material Safety Data Sheets (MSDS), Hazard Identification and Risk Assessment.
Current Projects /Programs include:
· Sharing Process safety best practices and learning's from Process Safety Incidents, aimed at reaching out to Production
Process staff.
· Facilitating website and chat forum aimed at reviewing process safety initiatives with peers towards maintenance of safe
work environment.
· Developed and delivered Hazardous Area classification awareness training modules for staff working at High risk facilities
with potential for explosions.
· Sustained sharing of Learning's from Incidents across staff and Contractors involved with Production operations activities.
· Community outreach programs aimed at creating awareness on domestic and Road transport safety.
Production facilities in the Oil & Gas Industries have a lot of process Hazards. Process safety initiatives, Safety campaigns and
implementation of structured Safety Management Systems using some of the programs highlighted has proved valuable in
creating good safety culture at work and some of the activities have positively impacted communities outside my immediate
work environment Results Reduction of Number of Incidents and improved Safety culture
117. Building health, safety and environmental culture - Key to excellent HSE performance. GODFRED ANSAH
(1)
NYARKO , ganyarko@yahoo.com, Private Mail Bag, PO Box CO 2285, Tema Greater Accra, Ghana . (1) HEALTH, SAFETY
& ENVIRONMENT, TEMA LUBE OIL COMPANY LIMITED, TEMA GREATER ACCRA, Ghana
Some organisations see Health, Safety and Environmental (HSE) management as a purely commercial exercise and, apart
from a commitment to achieving an HSE management system, there is little support for HSE initiatives. This can make HSE
practitioners develop a “why should I bother?” attitude towards its management success. However, it takes leadership to be
visible and strong workforce participation to build and sustain a successful HSE culture. And these Visible Leadership and
Workforce Participation are the two pillars that drive the workplace HSE excellence.
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Though there are many challenges to ensuring a positive HSE culture at the workplace, a culture where HSE awareness
stands paramount and workers and other stakeholders are empowered to prevent unsafe acts, even if lines of commands are
crossed, zero incidents become a reality. Among the HSE initiatives taken which have yielded excellent HSE performance at
the workplace, communities and other stakeholders included:
1. Establishing and organising annual chemical safety training for laboratory staff and HSE training for the company's
contractors.
2. Instituting Potential Incidents Reporting Award Scheme to encourage staff to identify and report potential hazards as a step
to controlling the possible risks involved, and this is being replicated at other organisations in Ghana.
3. Establishing the company's Emergency Brigade responsible for all incidentals.
4. Developing and updating the company's HSE Operational and Legal/Regulations Requirements documents.
5. Co-ordinating the company's ISO 14001 (EMS) Certification Program (2009- 2010).
6. Promoting organisation-wide weekly HSE Toolbox Talks Program, and whose materials are also being used at some
Churches for congregational education on HSE.
(1)

118. Raising safety awareness to researchers and line managers in India. GURSHARN S GROVER ,
gs.grover@ncl.res.in, Pashan Road, PUNE MAHARASHTRA 411008, India . (1) Department of Research Planning & Audit,
National Chemical Laboratory, Pune Maharashtra 411008, India
The paper presents the highlights of the activities undertaken to increase the safety awareness, health and environment. It
further details the sustained actions in applying the learning from the STP. Based on the encouraging feedback and response
to the efforts, the challenges and a future plan of work are set out. The reference to the mandate from IUPAC for such
activities is widely accepted and appreciated. At National Chemical Laboratory (workplace), new systems have been initiated
for the storage of flammable solvents and for its disposal in a regulated manner. This has led to a reduced exposure to toxic
chemicals and reduced danger of major fire incidents The concept has been propagated to several other academic and
industrial establishments, who have also initiated such programmes. Based on the IUPAC fellowship in 2008 at Novozymes,
Denmark an improved incident reporting and investigation strategy was initiated. A case study will be presented highlighting
the success of the new approach. Several invited seminars have been delivered to raise public awareness, sensitize and
educate the researchers and line managers on a priority about chemistry, its safe practice, emergency planning and disaster
management. Experiences, feedback and a follow-up plan will be presented as a result of the almost one per month,
workshops and lecture programmes scheduled in colleges & universities, chemistry and pharma laboratories and
establishments engaged in strategic fields at different locations in western India. The presentation will highlight several major
challenges having systemic, societal and monetary deficiencies that need to be looked into seriously. Finally, the presentation
will conclude with a few suggestions to make the Safety training programme and its follow-up more aromatic.
(1)

119. Promoting HSE through IUPAC-UNESCO-UNIDO Safety Training Program. Fabián Benzo , fbenzo@fq.edu.uy, Av.
General Flores 2124, Montevideo Montevideo 11800, Uruguay . (1) Unidad Académica de Seguridad, Facultad de Química,
Montevideo 11800, Uruguay
The IUPAC-UNESCO-UNIDO Safety Training Programme (STP) aims to improve the knowledge, capacity and motivation of
trainees, who are expected to act as multiplier agents in their countries to promote the responsible use of chemicals. The STP
conducted in 2007 at Mitsui Chemicals Inc. covered theory, practical examples, drills, videos, experiments and plant tours and
provided very useful tools for different operational and management aspects of the HSE. The applications included safety
operational control, safety management and teaching activities, both in industry and in University. In industry, I have
disseminated GHS through events that take place in Uruguay and Paraguay and continue to assist an Uruguayan company in
the implementation of GHS. Also I started to implement the OHSAS 18000 standards in a chemical company. Finally, I have
recommended safety measures for static electricity risk control in a plant producing powder products and I suggested applying
the Hazop method in the project phase of a production plant. At the University's School of Chemistry, I was able to make use
of safety containers against static electricity to store flammable liquids, and advance in the implementation of OHSAS 18000
standards. Finally, I had the opportunity to share my experience and knowledge acquired in courses I taught to undergraduate
and graduates students in the School of Chemistry, at the Uruguayan Standard Institute and on a new course for graduates,
originated from the STP, at the School of Engineering. More details of the results and applications of STP-2007 at Mitsui
Chemicals Inc. will be presented.
120. Withdrawn.
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(1)

121. Pathway of developing occupational health and safety management in Turkey. Esma Toprak ,
toprakes@boun.edu.tr, P.O.Box 2, Bebek, Istanbul Besiktas 34342, Turkey . (1) Department of Chemical Engineering,
Bogazici University, Istanbul 34342, Turkey
Education Regulation Cooperation Working conditions, insufficient education, non-strict OH&S laws, weak cooperation
between government and educational systems have major and direct impact on the health of workers. Each year almost 300
million work related accidents occur, mostly in developing countries. The key objective of social security is ''The preservation
of every human health''. Education: Work-related accident rates are higher at the uneducated areas, slums, small-sized
enterprises. OH&S Specialists, TCA, Non-profit organizations, voluntary university students; visiting companies, schools,
homes (Door to Door OH&S), distributing printed materials, using the advantage of IYC, case studies such as “Working
woman in Chemical industries”, ''Dilovası Industrial Zone''. Feedback: Surveillance reports, questionnaires, graphics
Responsible Care: TCMAP Regulation: OH&S practices are still embryonic in Turkey. Intensive effort is spent for upgrading
OH&SM. Sanctions, penalties are increasing, preventive measures against earthquake probabilities, such as strengthening
government buildings as well as private. Cooperation: Between Turkish Ministry of Labour and Social Security and Turkish
Ministry of Education: Projects for developing educational materials and integrating them into the curriculum to develop social
security awareness. Occupational Health examinations at worksite to reduce absenteeism and increase productivity.
Upcoming Events: 19th World Congress of OH&S, 6-9 September, 2011 Istanbul, Turkey. Safety Training Workshop in 44th
IUPAC World Chemistry Congress and 47th IUPAC General Assembly, 9-16 August, 2013 Istanbul Turkey. Turkish authorities
are working intensively to reach Global Chemical Safety and Sustainability, following the mentioned pathway.
(1)

122. Functionalization of synthetic carbon allotropes. Andreas Hirsch , andreas.hirsch@chemie.uni-erlangen.de,
Henkestrasse 42, Erlangen Bavaria 91054, Germany . (1) Department of Chemistry, University of Erlangen, Erlangen Bavaria
91054, Germany
Chemical functionalization of new C-allotropes is of fundamental interest and opens the door to unprecedented materials
applications. In principle, the physical and chemical properties of fullerenes, carbon nanotubes (CNTs) and graphene are
related to each other, although their levels of development vary considerably. In order to efficiently explore the reactivity of the
less developed CNTs and especially that of graphene it is our goal to provide a unifying approach for the chemistry of all three
new carbon allotropes. The fullerenes present the first family of synthetic carbon allotropes. Since their availability in
macroscopic quantities numerous investigations with respect to their physical characterization and chemical functionalization
have been carried out. CNTs - the second new family of C-allotropes - exhibit at least the same potential for unprecedented
applications. Their chemistry, however, is much less developed. Although many protocols for covalent and non-covalent CNT
functionalization have been published there are still many fundamental problems to be solved. This includes inter alia the
highly selective functionalization of metallic- or semiconducting SWNTs, the high throughput isolation of SWNTs with single
helicity, the development of general concepts allowing for tunable doping of individualized tubes with single helicity or least
defined transport characteristics (metallic – semiconductive). Finally, the youngest representative in the list of new C-allotropes
is graphene and the exploration of its chemistry has just begun to start. So far only investigation on the functionalization of
defect rich graphene oxide (GO) but not intact graphene itself have been published. Compared to the various flavours of CNTs
(broad variation of helicities, single walled, multi walled) graphene is a much more uniform material. This will facilitate the
development of its chemistry considerably. We will present a series of new results of covalent and non-covalent
functionalizations of fullerenes, carbon nanotubes and graphene.
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123. Pi-stacking in doubly trimethylene-bridged p-Phenylene Diamine dimer radical cations and dications. Stephen F
(1)
Nelsen , nelsen@chem.wisc.edu, 1101 University Avenue, Madison Wisconsin 53706-1396, United States ; Almaz S
(1)
(2)
(3)
(4)
(1)
Jalilov ; Qin Wu ; Yoshio Teki ; Georg Gescheidt ; Ilia A Guzei . (1) Department of Chemistry, University of Wisconsn,
Madison Wisconsin 53706-1396, United States (2) Center for Functional Nanomaterials, Brookhaven National Laboratory,
Upton New York 11973, United States (3) Department of Chemistry, Faculty of Science, Osaka City University, Osaka
Sumiyoshi-ku 558, Japan (4) Institute for Physical and Theoretical Chemistry, Graz University of Technology, Graz A-8010,
Austria
Although the p-phenylene diamine (PD) rings of neutral trimethylene-bridged dimers (which are tetraaza[5.5]paracyclophanes)
repel each other and 1(Me) and 1(Et) exist in all anti NCCC angle conformations, their PD rings attract at both doublet radical
cation and singlet dication oxidation levels, which are shown to exist in three all gauche NCCC angle conformations for
2+
2+
1(Me) and 1(Et) by X-ray crystallography and NMR studies of the dications. Surprisingly, Local Density Approximation
calculations carried out by Qin Wu rationalize all of the detailed conformational data available without including the
counterions, including the relative amounts of the three all gauche conformations determined by optical and NMR studies,
suggesting that intramolecular interactions within the oxidized PD units suffice to consider their electronic interactions.
Comparison of the crystal structures of the mono- and dications of 2 (which required using different counterions to obtain
them) demonstrates that spin-pairing in the dication, even at less than van der Waals contact, is more important than Coulomb
+
repulsion for determining the distance between the PD units of the dication.

124. Fifteen years of collaborations in fullerene science between the NYU Fullerene Group and the Luis Echegoyen
(1)
Group. David I Schuster , david.schustrer@nyu.edu, 100 Washington Square East, Room 1001, New York NY 10003,
United States . (1) Chemistry, New York University, New York NY 10003, United States
This presentation will summarize the results of a large number of fruitful collaborative research projects in fullerene science
carried out over the past fifteen years between the NYU Fullerene Group (Principal Investigators David I. Schuster and
Stephen R. Wilson) and the group led by Luis Echegoyen at the University of Miami, Clemson University and currently the
University of Texas at El Paso. The most recent investigations concern photoinduced electron transfer processes in a variety
of large conjugated and mechanically interlocked porphyrin-C60 hybrid systems and the generation of long-lived chargeseparated states.
Acknowledgments. The work at NYU has been supported by the National Science Foundation, the Camille and Henry Dreyfus
Foundation, and the Dean's Undergraduate Research Fund at NYU.
125. New vistas in chemistry of fullerenes: Organic nanomaterials based on endohedral metallofullerenes. Takeshi
(1)
(2)
Akasaka , akasaka@tara.tsukuba.ac.jp, Tennodai 1-1-1, Tsukuba Ibaraki 305-8577, Japan ; Shigeru Nagase . (1) TARA
Center, University of Tsukuba, Tsukuba Ibaraki 305-8577, Japan (2) Department of Theoretical and Computational Molecular
Science, Institute for Molecular Science, Okazaki Aichi 444-8585, Japan
In this paper, we specifically describe the positions and dynamic behavior of the metal atoms encapsulated in pristine and
functionalized fullerene cages [1,2]. First, we examined whether the metal atoms are attached rigidly to cage carbons or move
around. Our systematic investigations of EMFs, including M@C2v-C82, M2@D2(10611)-C72, M2@D3h(5)-C78, M2@Ih-C80, and
M2@D5h-C80, revealed that the metal positions and movements vary widely with different cage structures and numbers of
metal atoms. Second, we wanted to understand whether we could control the positions and movements of the untouchable
metal atoms in EMFs. One possible way to modulate this behavior was through attachment of a molecule to the outer surface
of the cage. We developed synthetic methods to modify EMFs and have examined the metal positions and movements in the
functionalized carbon cages. Remarkably, we could alter the dynamic behavior of the encaged metal atoms in M2@Ih-C80
drastically through chemical modification of the outer cage. We anticipate that the control of metal atom structures and
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dynamics within a cage could be valuable for designing functional molecular devices with new electronic or magnetic
properties.
[1] Chemistry of Nanocarbons; T. Akasaka, F. Wudl. S. Nagase, Eds.; Wiley-Blackwell: London, 2010; Endofullerenes: A New
Family of Carbon Cluster; T. Akasaka, S. Nagase, Eds.; Kluwer Academic Publisher: Dordrecht, 2002.
[2] Acc. Chem. Res., 2010, 43, 92-102.
(1)

126. Stoichiometric supramacromolecular self-selection. George R. Newkome , newkome@uakron.edu, 170 University
Cr., Akron OH 44325, United States . (1) Departments of Polymer Science and Chemistry, The University of Akron, Akron
Ohio 44325-4717, United States
The formation of bisterpyridine monomers has facilitated the generation of predictable supramacromolecular oligomers and the
related self-assembled hexameric metallocycles, which have been shown to be capable of forming specific higher order
architectures. Standard chemical transformations are described that lead to the synthesis of the requisite monomers for the
incorporation of desired bond angle necessary to generate diverse polygons. Although over 30 metals have been incorporated
into the <tpy-metal-tpy> type of complexes, it has traditionally been the Ru, Os, Fe, Zn, and Cd connectivity that has been the
preferred mode of supramolecular coordination; however, the introduction of the novel properties associated with weaker
coordination will be considered. The corresponding specifically ordered mixed metal constructs will be established. Avenues
leading to higher ordered fractal motifs will be demonstrated along with their potential to self-organize to larger
macromolecular constructs and assemblies. The utilization of functionalized copper complexes has also been shown to afford
novel higher order fractal arrays and convenient routes to new polymeric systems as well as polyfunctional composites. The
synthetic aspects, structural characterization, and selected properties will also be considered.
(1)

127. Supramolecular assemblies employed for the identification of microorganisms. Aidee Duarte ,
(1)(2)
aduarte@chem.ucsb.edu, University of California, Santa Barbara CA 93106-9510, United States ; Guillermo C Bazan
. (1)
Department of Chemistry & Biochemistry, Center for Polymers and Organic Solids, University of California, Santa Barbara,
Santa Barbara CA 93106-9510, United States (2) Department of Materials, University of California, Santa Barbara, Santa
Barbara CA 93106-9510, United States
Conjugated oligoelectrolytes are finding innovative applications in optical biodetection. They contain ionic pendent groups that
integrate water solubility to the light harvesting properties of the conjugated backbone. These pendent groups also offer an
opportunity to bind an electrostatic counterpart. The counterpart can be designed, for example, as a simple emission quencher
or take up the role of a Förster resonance energy transfer (FRET) unit. This work will describe the preparation of
supramolecular assemblies comprised of cationic oligomers that serve as the FRET donor and ssDNA attached to an energy
acceptor, fluorescein. In aqueous solutions, electrostatic interactions bring together the units producing the nanoaggregates
where the photoluminescence spectrum of the conjugated oligomer is perturbed and emergence of the fluorescein signal is
observed. The change in signal can be easily measured with a standard fluorometer. The supramolecular assemblies were
used as a probe to test microorganisms of interest. Identification of microorganisms is traditionally a complex task. Typically,
microorganisms are identified by several tests such as physical characteristics, biochemical and metabolic tests, serological
tests, and nucleic acid analysis. The introduction of a microorganism to the oligomer/ssDNA probe uniquely alters the
photoluminescent spectra. An array of different supramolecular assemblies was integrated to develop a signature response
pattern that is unique for each microorganism tested. The microorganism can then be visually identified with the aid of a
canonical score plot.
(1)

128. Luminescent metal complexes and their functional assemblies. Luisa De Cola , decola@uni-muenster.de,
Heisenbergstrasse 11, Muenster NRW 48149, Germany . (1) Center for Nanotechnology, University of Muenster, Muenster
NRW 48149, Germany
In this contribution we will discuss the formation of soft and hard crystalline luminescent systems. Tuning the design of the
metal complexes based mainly on iridium and platinum metal ions and containing phenylpyridine, pyridine, and pyridine
azoles, or dinegative tridentate N-N-N ligands we are able to control the degree of intermolecular interactions leading to the
formation of fibers and gels, or crystalline materials. In particular the possibility to promote aggregation and the new emission
properties rising from the formation of the assemblies, such as enhancement of the emission, will be discussed in two
examples.
A non-luminescent platinum complex, becoming extremely emitting (90% emission quantum yields) upon aggregation, is
described. The Pt(II) complex can assemble in fibers or even form luminescent gels. The material has been used to construct
electroluminescent devices. The aggregation can also be prevented and other neutral Pt(II) complexes have been prepared
and used for OLED materials. Finally crystalline iridium complexes will be discussed and porous structures have been
obtained with some of them. In particular, in one of the described systems, two luminescent iridium complexes, possessing
different emission colors, and complementary charges are employed to form complex salts and non covalent linked crystalline
porous photo- and electroactive framework. The modulation of their properties with appropriate guests will be then discussed.
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129. Improving the chemistry, electrochemistry and enzymatic catalysis using superaparamagnetic nanoparticles.
(1)
HENRIQUE E TOMA , henetoma@iq.usp.br, AV PROF LINEU PRESTES 748, SAO PAULO SAO PAULO 05508 900, Brazil
. (1) DEP CHEMISTRY, UNIVERSIDADE SAO PAULO, SAO PAULO SAO PAULO 05508 900, Brazil
Superparamagnetic nanoparticles, in association with molecular and supramolecular systems, are opening a wide range of
applications in chemistry, bio and nanotechnology. In the nanoscale, magnetite particles exhibit a single magnetic domain,
undergoing a very strong magnetization in the presence of magnetic fields. In addition, they exhibit a very large surface area,
form stable colloidal solutions and can be suitably functionalized with molecules, catalysts and enzymes. In our Laboratory,
under the attraction from an external magnetic field, e.g. using a miniature magnet, they are being employed for the selective
detection, transport and confinement of substrates, and to perform their chemical/electrochemical/catalytical conversion with
improved performance. Analytes including hazardous heavy metal ions have been successfully captured from aqueous and
crude oil samples, using chemically functionalized superparamagnetic nanoparticles. In a rather simple procedure, they were
concentrated at the electrode surface, and analysed using magnetic coupled electrochemistry, or alternatively, using energy
dispersive X-ray fluorescence spectrometry. Enzymes are also being immobilized on the superparamagnetic nanoparticles, for
recycling and recovery after the catalytic process. In particular, lipases were investigated as recyclable biocatalysts in the
kinetic resolution of (RS)-1-(phenyl)ethanols via transesterification reactions. (R)-Esters and the remaining (S)-alcohols were
obtained with excellent enantiomeric excess (>99 %), which corresponds to a perfect enzymatic kinetic resolution process (c
50 %, E >200). The transesterification reactions catalysed with B. cepacia lipase immobilized by the glutaraldehyde method
showed the best results in terms of reusability, preserving the enzyme activity (c 50 %, E >200) for at least 8 successive
cycles. (FAPESP/CNPq/PETROBRAS).
(1)

130. Click chemistry for highly efficient surface modification of cellulose nanocrystals. Samuel Eyley ,
pcxse1@nottingham.ac.uk, School of Chemistry, University Park, Nottingham Nottinghamshire NG7 2RD, United Kingdom ;
(1)(2)
Wim Thielemans
. (1) Department of Inorganic and Materials Chemistry, School of Chemistry, University of Nottingham,
Nottingham Nottinghamshire NG7 2RD, United Kingdom (2) Department of Chemical & Environmental Engineering, Faculty of
Engineering, University of Nottingham, Nottingham Nottinghamshire NG7 2RD, United Kingdom
Acid hydrolysis of natural cotton fibres produces high aspect-ratio nanocrystals with a large surface area. The large number of
surface hydroxyl groups (approximately 2 mmol/g) allows for facile heterogeneous surface modification by surface initiated
polymerization, esterification, etherification, controlled oxidation, and urethane formation to name but a few. Our research
focuses on surface activation of cellulose nanocrystals and we aim to gain a better understanding of the surface reactivity
through exploration of new surface modification strategies. This presentation will focus on modification by surface azidation,
followed by heterogeneous azide-alkyne cycloaddition to allow grafting of different moieties to the nanocrystal surface. This
route allows high grafting density (surface DS 0.36 cf. Max 0.5) and has a high tolerance of different reaction conditions and
functional groups. Grafting of the ionic liquid methylpropargylimidazolium bromide gives a material with a surface charge of
-1
1.17 e nm , and allows simple anion exchange reactions, including removal of anionic dyes from water. In addition, grafting of
ethynylferrocene provides opportunity to create a cellulose based electrochemical redox mediator. Applications currently being
investigated will also be presented.
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131. Synthesis and photophysical properties of bis(terpyridine)oligothiophenes and related metallo-supramolecular
(1)
polymers. Jiri Vohlidal , vohlidal@natur.cuni.cz, Albertov 2030, Prague 2 Praha CZ-128 40, Czech Republic ; Jan
(1)
(1)
(1)
(1)
(1)
Svoboda ; Pavla Stenclova ; Tereza Vitvarova ; Jiri Zednik ; Ivana Sloufova . (1) Department of Physical and
Macromolecular Chemistry, Charles University, Faculty of Sciences, Prague 2 CZ CZ-128 40, Czech Republic
Reversible linking of a,w-functionalized oligomer molecules by non-covalent interactions or appropriately labile covalent and/or
coordination bonds into linear macromolecules transforms the oligomers into constitutional-dynamic polymers, so called
dynamers. Main advantages of dynamers are possibilities of additional modification (in order to tune or tailor their properties)
and/or self-healing of their main chains by an exchange and/or reshuffling of their components. Ideal systems of this
constitution can be repeatedly switched, in contrast to classical permanent polymers composed of irreversible
macromolecules. In this contribution we will report (i) preparation of six novel, fully p-conjugated ditopic oligomers: a,wbis(terpyridine)-oligothiophenes (bithiophenes and terthiophenes; unsubstituted, methyl- and hexyl-substituted) with a use of a
Suzuki-type cross-coupling strategy, (ii) photophysical (absorption and emission maxima, lifetimes of excited states and
photoluminescence efficiency) and redox characteristics as a function of the structure of these oligomers, (iii) interactions of
2+
2+
+
these oligomers and their monotopic precursors with metal ions (Zn , Fe , Ag ) and noble-metal (Ag, Au) nanoparticles, and
(iv) transformation of the oligomers into conjugated metallo-supramolecular polymers. Electronic absorption/emission and
redox properties of oligomers are described based on both experiments and theoretical calculations. Unusual phenomena
resulting from interactions of the oligomers with noble-metal nanoparticles are characterized by optical and Raman
spectroscopy and by TEM.
(1)(2)

132. Colloidal polymerization of ferrromagnetic nanoparticles. Jeffrey Pyun
, jpyun@email.arizona.edu, 1306 E
University Blvd, Tucson AZ 85721, United States . (1) Department of Chemistry & Biochemistry, University of Arizona, Tucson
AZ 85721, United States (2) Department of Chemical & Biological Engineering, Seoul National University, Tucson AZ 85721,
United States
Ferromagnetic nanoparticles represent an intriguing class of nanocomposite colloids capable of self- assembly via spin dipolar
interactions. We will discuss our recent efforts for the synthesis, functionalization and assembly of polymer coated
ferromagnetic nanoparticles based on metallic cobalt. We have recently extended the utility of dipolar NP assembly to prepare
mesoscopic polymers composed of semiconductor metal oxide and heterostructured nanowires. A novel synthetic
methodology, termed, “Colloidal Polymerization” has been developed where dipolar cobalt nanoparticles were used as
“colloidal monomers” to form fused 1-D nanomaterials of cobalt oxide. Using a combination of magnetic assembly and a wide
range of chemical reactions (e.g., oxidation, galvanic exchange), cobalt oxide nanowires with controlled placement of noble
metal inclusions has been achieved. The synthesis and characterization of these materials will also be discussed.
133. Effect of diethylene glycol and triethylene glycol on properties of poly(ethylene terephthalate). Supawan
(1)
Tantayanon , Supawan.T@chula.ac.th, Green Chemistry Laboratory, Faculty of Science, Bangkok Bangkok 10330,
(2)
Thailand; Chantimas Tochai . (1) Department of Chemistry, Chulalongkorn University, Bangkok Bangkok 10330, Thailand (2)
Graduate Program in Petrochemistry, Chulalongkorn University, Bangkok Bangkok 10330, Thailand
Poly(ethylene-co-diethylene glycol terephthalate) and poly(ethylene-co-triethylene glycol terephthalate), were synthesized via
the direct esterification of terephthalic acid, monoethylene glycol, and either diethylene glycol (DEG) or triethylene glycol
(TEG) at various amount up to 50 mol%, and then polycondensation reaction. It was found that the mol% of DEG and TEG
1
incorporated in the copolyesters were higher than the feed in every case, as revealed by H NMR spectroscopy. From their
DSC and TGA results, all copolyesters had lower thermal decomposition than PET and the increase in either DEG or TEG
content in the copolyesters led to lower Tg and Tm. The percent elongation at break was higher while the tensile strength was
lower when DEG and TEG content in copolyesters increased. In addition, all the copolyesters were more degradable than
PET.
134. Separation and functionalization of trimetallic nitride templated (TNT) endohedral metallofullerenes (EMFs).
(1)
Daniel V. Schoonover , dschoono@vt.edu, 107 Davidson Hall, Blacksburg VA 24061-0212, United States ; Harry W.
(1)
(1)
Gibson ; Harry C. Dorn . (1) Chemistry, Virginia Tech, Blacksburg VA 24061-0212, United States
New methods for the separation of TNT EMF species from mixtures containing empty cage fullerenes were accomplished
through the use of small molecule functionalization. Reversible Diels-Alder reactions with furan and cyclopentadiene, and a
condensation reaction with diethylenetriamine were used to functionalize empty cage fullerenes. Separation was then affected
via the enhanced solubility characteristics of the fullerene adducts. These methods appear to be comparable to those
employing functionalized solid phase reactants, but have the advantage of lower cost and greater speed. Functionalization of
purified fullerenes, including C60, Sc3N@C80, and Lu3N@C80, via Bingel reactions provided new and versatile adducts to the
fullerene family. These adducts were found to be useful intermediates in providing a number of potentially useful fullerene
derivatives, including polymers, through post-addition reactions.
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135. Functional monomers for micro structured active polymer films in organic electronics. Eunkyoung Kim ,
eunkim@yonsei.ac.kr, Department of Chemical Engineering, Yonsei University, 134 Shinchondong-dong, Seodaemun-gu,
(1)
(1)
(1)
Seoul 120-749, South Korea, Seoul Seoul 120-749, Republic of Korea ; Yuna Kim ; Jeonghun Kim ; Byeonggwan Kim ;
(1)
(1)
(1)
Jungmok You ; Seogjae Seo ; Teahoon Park . (1) Department of Chemical and Biomolecular Engineering, Yonsei
University, Seoul Seoul 120-749, Republic of Korea
Active polymers are the polymers pursuing new changes in given environments and responding to environmental changes by
generating or transferring electrons, heat, light, or molecules. These include conductive, chromogenic, bio-functional, and
luminescent polymers, which are core materials for organic electronics. The electrical and optical properties of active polymers
are essential for the performance of organic electronics. Those properties could be controlled at the organic molecular level by
optimizing chemical as well as domain structure of active polymers. While most of the efforts concerned on micro scale
fabrication process for electronic devices, we have developed active polymer films that utilizes functionalized monomers. The
monomers were taylor-made to control band gap and micro structure of active polymer film. With a microscale pattern the
active polymer film showed enhanced optical and electrochemical properties. A photo cross-linkable and vapor phase
polymerizable monomer afforded a simple process for conductive micro circuit and thin film display. Emphasized here are
monomers for the formation of active polymer channels in nanophase template, to give high functionality. This allowed a facile
method for the preparation of organic electronics such as electrochromic displays with color tunability, electrofluorescence
device with high contrast, and an iodine-free ssDSSC with excellent energy conversion efficiency in a simple structure.
(1)

136. Externally initiated controlled synthesis of poly(3-hexylthiophene). Christine K. Luscombe ,
luscombe@u.washington.edu, Roberts Hall, Seattle WA 98195-2120, United States . (1) Department of Materials Science and
Engineering, University of Washington, Seattle WA 98195-2120, United States
Poly(3-hexylthiophene) (P3HT) remains one the most commonly used polymer in organic photovoltaics due to its desirable
electronic properties. Both the Yokozawa and the McCullough groups developed methods for the synthesis of highly
regioregular P3HT with controlled molecular weights and narrow molecular weight distributions using the 1,3bis(diphenylphosphino)propane nickel(II) chloride (NiCl2(dppp)) catalyzed polymerization of Grignard-type monomers. The
polymerization control is thought to originate from either intra-molecular transfer of the Ni catalyst, or an associated pair
formed by the growing polymer chain and the Ni catalyst.

Figure 1: Ligand exchange protocol for the controlled externally initiated synthesis of P3HT.
The drawback of this synthetic methodology is that it is not possible to initiate the polymerization from an external moiety as
has been demonstrated for the chain growth polymerization of polyfluorene. This is necessary for the synthesis of more
complex polymer architectures such as brushes, star and block copolymers. We present our work towards obtaining a highly
controlled externally initiated synthesis of P3HT. Additionally, our work towards obtaining an improved understanding of the
origin of control in these polymerizations will be presented.
Acknowledgements
This work is supported by the NSF (STC-MDITR DMR 0120967, MRSEC-GEMSEC DMR 0520567, CAREER Award DMR
0747489), Office of Science DOE Energy Frontier Research Center for Interface Science: Solar Electric Materials -- DESC0001084, the AFOSR and the Department of Energy Solar America Initiative.
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137. Molecular simulations of macromolecular materials for non-viral gene delivery. Arthi Jayaraman ,
(1)
arthi.jayaraman@colorado.edu, UCB 424, Boulder CO 80303, United States ; Robert Elder . (1) Department of Chemical and
Biological Engineering, University of Colorado at Boulder, Boulder CO 80303, United States
Gene delivery involves successful transfection of therapeutic plasmid DNA by a vector into target cells. Viral vectors, while
effective, can elicit immunogenic responses, so ongoing research is focused on non-viral transfection agents. Polycations are
a promising route of development due to their propensity to bind the polyanionic DNA backbone, neutralizing the charge of the
polymer-DNA complex and facilitating endocytosis. In the past few years, innovative synthesis has lead to many polycations of
varying chemistry and architecture exhibiting differing efficacies as gene delivery vectors. Certain polymers such as polyethyleneimine (PEI) are much more effective than others such as linear poly-L-lysine (PLL), while certain branched PLL
architectures are more effective than linear PLL [1]. Despite this significant progress in synthesis, generalized relationships
between polycation structure and DNA binding activity remain elusive. Using molecular dynamics simulations and free energy
calculations we reveal molecular-level interactions in polycation-DNA binding that could explain the improved/reduced
efficiency of certain polycations as gene delivery vectors. This talk will focus specifically on how architecture of lysine based
polymers – linear versus grafted-, and varying graft length and graft spacing in grafted oligo-lysines affect the location of
molecular contacts between the polycation and DNA, local charge neutralization, and polycation-DNA binding free energy.
Reference:
1. Parelkar S. S., Chan-Seng D, Emrick T, BIOMATERIALS 32 (9) 2432-2444 (2011)
(1)

138.
Hydrophilic
synthetic
polymers
for
enhanced
drug
and
gene
delivery.
Todd
Emrick ,
tsemrick@mail.pse.umass.edu, 120 Governors Drive, Amherst MA 01003, United States . (1) Polymer Science and
Engineering, University of Massachusetts, Amherst MA 01003, United States
This presentation will highlight recent results in the synthesis of novel, hydrophilic synthetic polymers intended for delivery
applications in biology. Specifically, the synthesis of novel lysine-based cationic graft polymers will be described, where the
observed delivery of DNA is far superior to that of conventional polylysine. In addition, novel zwitterionic polymers will be
presented as polymer pro-drugs, which greatly improve the solubility of cancer drugs and hold promise for improving their in
vivo efficacy.
(1)

139. X-ray diffraction analysis of hydrolysed starches obtained from rice and millet. ADEOLA OBAFEMI SHOBO ,
ashobo2003@yahoo.com, P.M.B 2210, OJERE, ABEOKUTA, ABEOKUTA OGUN 234, Nigeria . (1) PHARMACEUTICAL
TECHNOLOGY, MOSHOOD ABIOLA POLYTECHNIC, ABEOKUTA OGUN 234, Nigeria
Millet and rice samples were extracted for starch and the starches were hydrolyzed using organic and inorganic acids,
hydrochloric acid, tetraoxosulphate (iv) acid and acetic acid, for a period of 18 days. Samples of the hydrolyzed starches were
selected and analyzed from the fourth, tenth and eighteenth day. The sizes of the starch granules obtained at the different
days were determined using X-ray Diffractometer. It was deduced that the particle sizes increased as the days progressed,
with the smallest value on the fourth day (0.55nm) as observed for the hydrolyisis of rice by tetraoxosulphate (iv). Out of the
two cereals, starch obtained from rice showed better reduction in particle size, making it suitable for the modification of natural
rubber latex with best value obtained in starch from rice hydrolyzed with tetraoxosulphate (vi).
(1)

140. Novel fluorinated ferroelectric organosiloxane liquid crystals. Atika Al Hussaini , attook@hotmail.com, Al
(1)
(2)
(2)
(1)
Maabeelah South, As Seeb Muscat, Oman ; Wajdi Zoghaib ; Carlo Carboni ; Abraham George ; Sumaiya AL-Manthari ;
(1)
Fatma Al-Futaisi . (1) Chemistry, Sultan Qaboos University, As Seeb Muscat, Oman (2) Physics, Sultan Qaboos Uviversity,
As Seeb Muscat, Oman
Ferroelectric Organosiloxane liquid crystals synthesis occupies an increasingly large field of research as the range of their
applications is increasing day by day. Because of their special properties, fluorinated ferroelectric organosiloxane liquid
crystals are the synthetic focus of many scientists. In this research, a series of novel fluorinated ferroelectric organosiloxane
liquid crystals differing in the number of carbon atoms in their molecular middle chain were synthesized and identified by
proton and carbon NMR spectroscopy. The phase transition temperatures of molecules synthesized were examined using
polarized electron microscopy to investigate the relation between the chain length and the phase transition behavior. It was
found that bimesogens and their fragments possessing less than 10 carbon atoms in the long chain were not liquid crystalline
at room temperature, whereas the one with 10 carbon atoms possessed liquid crystalline properties at below room
temperature.
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141. Reactions of 1-adamantanethiolate and 1-adamantaneselenolate with transition metals: Novel pathway to
(1)
semiconductor nanostructure synthesis. Luis C Fernandez-Torres , lfernan3@nd.edu, 251 Nieuwland Science Hall,
Notre Dame Indiana 46556-5670, United States . (1) Center for Nanoscience and Technology and Department of Chemistry &
Biochemistry, University of Notre Dame, Notre Dame Indiana 46556, United States
The synthesis of semiconductor nanostructures with controlled morphologies has been of interest in recent years. Novel
applications for these structures include electronics, sensors, medical diagnostics, catalysis, energy conversion, and data
storage. In this presentation, a simple, low-temperature aqueous solution process used to grow diverse nanostructures, such
as nanoparticles, nanorods, and nanowires, is presented. The process utilizes water and/or ethanol as the main solvents, and
1-adamantanethiolate and 1-adamantaneselenolate as novel sulfur and selenium sources and growth modifiers. The key step
in the controlled reduction of these nanostructures is the temperature-controlled hydrolysis of the mild base
hexamethylenetetramine (HMTA). Nanowires of ZnS and CdS were produced using 1-adamantanethiolate, while using 1adamantaneselenolate produced ZnSe and CdSe nanowires. These nanostructures have been characterized with scanning
electron microscopy (SEM), electron dispersion spectroscopy (EDS), and ultraviolet/visible spectrophotometry (UV/Vis). The
morphology results compare favorably with published syntheses that employ mainly non-aqueous solvents and high
temperatures (> 100 °C). Results on other semiconductor nanostructures will also be presented.

142. Functional composite materials based on natural fibers: In situ gold nanoparticle synthesis and its application
(1)
as sulfur-compounds selective sorption material. Laura Juliana Castellanos , laura.castellanos1@correo.uis.edu.co,
Universidad Industrial de Santander. Escuela de Quimica. Cr 27 Calle 9 Campus Universitario, Edificio Camilo Torres. Oficina
(2)
211, Bucaramanga Santander 6800, Colombia ; Maribel Castañeda , maribel.castaneda@ecopetrol.com.co, Autopista
(2)
(1)
Piedecuesta Km 7, Bucaramanga Santander 6810, Colombia ; Alexander Guzman ; Cristian Blanco ; Marianny Yajaira
(1)
Combariza . (1) Escuela de Quimica, Universidad Industrial de Santander, Bucaramanga Santander 6800, Colombia (2)
Instituto Colombiano de Petroleo, ECOPETROL, Bucaramanga Santander 6810, Colombia
Strict environmetal regulations regarding atmospheric emissions of sulfur oxides and H2S from internal combustion and Diesel
engines require clean fuels with low sulfur content. Typically, in the petrochemical industry, fossil fuel desulfurization is
achieved by catalytic, redox, precipitation or scrubbing methods. In this contribution we report the use of a new biocomposite,
fashioned by combining biodegradable cellulose fibers and nanostructured gold, to selectively retain sulfur compounds from
model hydrocarbon solutions. Our group has previously reported the successful synthesis of the cellulose-gold nanoparticle
composites. We used Fique fibers, extracted from a plant native to Colombia, as the cellulosic matrix to perform in situ
synthesis of gold nanoparticles by AuCl4 reduction. Gold complex anions were previously loaded onto the fiber, whose surface
was rendered positive by grafting alkyl ammonium ions. Diffuse reflectance measurements, FESEM images and EDX analysis
confirmed the presence of gold nanoparticles on the composites. Selective chemisorption and desorption of a variety of model
sulfur compounds was tested by GC with Sulfur Chemiluminescence Detector (SCD). Results show that selective sulfur
attachment/detachment is easily achieved by the composite. Additionally, selective attachment seems to be driven by sulfur
compound structure and properties. The kinetics of individual sulfur compounds attachment to the gold surface depends upon
experimental parameters such as temperature, time and stirring.
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143. Sugar-based photoresists for environmentally-friendly patterning processes. Claudio G. dos Santos
,
(2)
(2)(3)
claudio@iceb.ufop.br, Campus Morro do Cruzeiro, Ouro Preto MG 35400-000, Brazil ; Christine Ouyang ; Jin-Kyun Lee
;
(2)
Christopher K. Ober . (1) Departamento de Química - ICEB, Universidade Federal de Ouro Preto, Brazil (2) Materials
Science and Engineering, Cornell University, Brazil (3) Department of Polymer Science and Engineering, Inha University,
United States
In the past few decades there has been considerable development in the synthesis and processing of materials used in the
semiconductor industry. However the use of environmentally-friendly substances as well as solvents for both the synthesis and
processing of these materials remains a challenge. Sugar-based compounds such as cellulose, dextrin, cyclodextrin and
maltodextrin are interesting optional substances for preparing photoresists. The possibility of developing the resulting
photoresists in environmentally friendly solvents such as supercritical CO2 (scCO2) or silicon fluids adds extra advantages to
the use of these natural products. Acetylated derivatives of the above mentioned sugar based compounds were treated with
silylating agents to introduce vinylsilyl pendant groups and the resulting products were tested as photoresists. Silicon wafers
were spin coated with solutions of the photoresists and a photoacid generator (PAG) in propyleneglycolmonomethylether
acetate (PGMEA) and exposed to UV light. Post-applied bake (PAB) temperatures of 90 and 115°C were used during 60s.
The exposed wafers were treated with scCO2 or silicon fluids under different conditions in attempts to develop the patterns.
From thermogravimetric analysis the photoresists showed good thermal stability, with maximum degradation around 350 °C.
Photoresists prepared with cellulose acetate and acetyldextrin presented low solubility in scCO2 and did not result in
acceptable patterns, but those prepared with acetylcyclodextrin and acetylmaltodextrin gave patterns both in scCO2 and silicon
fluids.
Acknowledgements: CNF, CCMR and CAPES (Brazil)
144. Copolymers synthesis and use for polyolefins and polylactic acid or polyhydroxyalkanoate compatibilization.
(1)
Tarik SADIK , tarik.sadik@univ-st-etienne.fr, 23, Rue du Docteur Paul Michelon, Saint Etienne Rhône-Alpes 42023, France ;
(1)
(1)
(2)
Mohamed Taha ; Frédéric Becquart ; Valérie Massardier . (1) CNRS, UMR 5223, IMP@UJM, Université de Saint Etienne,
Université de Lyon, Saint Etienne F-42023, France (2) CNRS, UMR 5223, IMP@INSA, Université de Lyon, INSA-Lyon, Lyon
F-69621, France
The interest in novel structures and properties of blends, especially based on polymers from renewable resources still
motivates extensive developments, as does the increasing importance of practical applications of new polymer materials with
a wide range of physicochemical properties. Polyolefins blended with polymers from renewable resources can offer
opportunities to explore many useful and interesting new properties but are thermodynamically immiscible leading to bad
mechanical properties. Then, it was chosen to synthesize a copolymers by reactive extrusion to compatibilize polyolefins
(polypropylene and polyethylene) with polyesters from renewable resources (polylactic acid and polyhydroxyalkanoate). The
compatibilizers are EVOH-g-polyhydroxyalkanoate and EVOH-g-polylactic acid. Both the copolymers were prepared by
grafting onto a poly(ethylene-co-vinyl alcohol) (EVOH) by dynamic covalent reactions. The copolymers structures result from
exchange reactions between the catalyst, polyester, alcohol functions and graft copolymer and also from direct esterification
1
reactions between EVOH and polyester acid end chains.The modified EVOH were analyzed by H NMR, dynamic mechanical
thermal analysis (DMA) and rheology in molten state. A maximum substitution rate of 12% of EVOH hydroxyl functions was
reached. Compatibilized blends were then prepared by twin screw extruder with various synthesized copolymer content.
Mechanical behaviour, thermal and morphological characterizations showed that using a definite quantity of synthesized
copolymer, really improves both the mechanical properties of the blend and the final morphology, proving its miscibility.
Thanks to this compatibilization, a blend partially biodegradable with good mechanical properties was obtained. It could be
applied for food packaging or biomedical applications.
(1)

145. Topological study of charge density in AlTi AlTi3 and Al3Ti intermetallics. Keily José Gutiérrez ,
(2)
(3)
keily42@hotmail.com, Valle de Sarteneja, Baruta Miranda 1080, Venezuela ; Ney José Luiggi ; Yosslen Aray ; Jesús
(3)
Rodríguez . (1) Departamento de Química, Universidad Simón Bolívar, Baruta Miranda 1080, Venezuela (2) Física,
Universidad de Oriente, Cumaná Sucre 6101, Venezuela (3) Centro de Química, Instituto Venezolano de Investigaciones
Científicas, San Antonio Miranda 1040, Venezuela
Intermetallics AlTi , Al3Ti and AlTi3 have been characterized in terms of the electron density topology. Atomic properties such
as atomic charge and atomic volume were determined using the theory of atoms in molecules (AIM). Our calculations indicate
a good match between the electron density difference, Δρ, and enthalpy of formation of each intermetallic, as well as the
electric work function (EWF). We also found an excellent correlation between the EWF, deduced from the topological charges
of the intermetallics, and EWF determined experimentally, demonstrating the predictive scope of our model.
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146. Online monitoring of the synthesis of nanocomposite materials via RAFT polymerization in emulsion. Alina M
(1)
(1)
Alb , aalb@tulane.edu, 2001 Percival Stern Hall, 6400 Freret St., New Orleans LA 70118, United States ; Zheng Li . (1)
Department of Physics, Tulane University, New Orleans LA 70118, United States
A significant advance in the search for novel materials with improved performance and properties has been the synthesis of
polymer matrix based nanocomposites. Nanocomposite materials have attracted great interest due to the fact that structural
order within the material can be controlled up to nanometer scales, leading to materials with improved properties. The quest
for more feasible routes to control the polymer/inorganic substrate interaction and subsequent growth led to the recent addition
of the controlled radical polymerization methodologies to the existing techniques used to attach polymers with well defined
structures to inorganic substrates. The focus here was on the use of 'living' routes (RAFT), based on specific types of
interactions between polymer and inorganic substrate, to generate hybrid materials and on the study of the relationship
between structure and material properties. Automatic Continuous Online Monitoring of Polymerization reactions (ACOMP) was
the technique of choice to follow in real time the synthesis of nanocomposite materials using polymeric encapsulation of
inorganic substrates (synthetic clay nanoparticles) via RAFT polymerization in emulsion. Monitoring of the different stages of
the process allows characterization of the materials as being produced and offers ways to control and optimize their
properties. While online monitoring of the hybrid materials synthesis gave access to knowledge of reaction kinetics and
polymer/inorganic substrate interaction, subsequent offline characterization techniques offered information on the behavior of
the polymer endproducts and nanoparticles in terms of stability and response to external factors such as pH and ionic
strength.
147. Enzyme-Layered Double Hydroxide nanomaterials: Applications to biosensors and biocatalysts. Claude
(1)
Florano , Claude.FORANO@univ-bpclermont.fr, CNRS UMR 6002, 24, avenue des landais, Aubiere Puy-de-Dome 63177,
France . (1) Laboratoire de Materiaux Inorganiues, Universite Blaise Pascal - Clairmont-Ferrand II, Aubiere Puy-de-Dome
63177, France
Bioinorganic hybrid materials constitute a new generation of materials, at the interface of biology and material science, able to
display functionalities as complex as that of natural systems such as drug vectorisation and delivery, molecular machinery
functions or sensing properties. Among these bioinorganic structures, enzyme-clay nanohybrid compounds are under
investigations for applications as biosensors or for biosynthesis applications. Due to their anionic exchange properties, wide
range of chemical composition and versatile structural and textural properties, Layered Double Hydroxides are very
appropriate materials for the immobilization of biomolecules which often bear an overall negative charge. This presentation
focuses on the strategy of elaboration procedures of new active bioinorganic LDH-Enzyme materials with potential applications
in biocatalysis and for the elaboration of biosensors. Various soft chemistry processes such as adsorption,
delamination/restacking and coprecipitation methods are examined. Structural and textural characterizations of the
bioinorganic materials are described in order to understand the interactions between biomolecules and host structure.
Bioactivity of immobilized enzymes and electrochemical performance of biosensors are also discussed in relation with the
immobilization state of the enzyme.
(1)

148. Layered structured zirconium phosphate nanomaterials as anticancer drug carriers. Jorge L. Colón ,
(2)
(3)
jlcolon@uprrp.edu, P.O. Box 23346, San Juan Puerto Rico 00931-3346, Puerto Rico ; Agustin Diaz ; Millie González ;
(1)
(2)
(3)
Riviam Pérez-Rodríguez ; Abraham Clearfield ; Adriana Baez . (1) Department of Chemistry, University of Puerto Rico,
San Juan Puerto Rico 00931, Puerto Rico (2) Department of Chemistry, Texas A&M University, College Station Texas 77843,
United States (3) Departments of Pharmacology and Otolaryngology, University of Puerto Rico-School of Medicine, San Juan
Puerto Rico 00936-5067, Puerto Rico
We are studying new applications of layered inorganic nanomaterials such as the zirconium phosphates (ZrP). The θ phase of
ZrP can be directly ion-exchanged with large metal complexes, producing intercalated phases useful for artificial
photosynthesis schemes, water decontamination, amperometric biosensors, and vapochromic materials' applications.
Recently, we have demonstrated that the anticancer drug cisplatin can be intercalated in ZrP. The intercalation reaction results
in nanoparticles with an expanded interlayer distance. UV-vis spectrophotometry, XPS spectroscopy and modeling studies
indicate that the drug's chloride ligands have been substituted by phosphate groups of the ZrP material. Results of in-vitro
drug release as well as cytotoxicity studies with breast-cancer cell lines will be presented.
149. Enzyme-DNA/polymer-inorganic hydrid nanomaterials: Intercalation of enzymes, enzyme-DNA complexes and
(1)
enzyme-polymer conjugates in layered α-Zr(IV)phosphate for biocatalytic applications. Challa V. Kumar ,
(1)
Challa.Kumar@uconn.edu, 55 North Eagleville Road, Storrs Connecticut 06269-3060, United States ; Ruma Chowdhari ;
(1)
(1)
(1)
(1)
Vamsi K. Mudhivarthi ; Inoka K. Deshapriya ; Denise L. Hayes ; Vindya Thilakarathne . (1) Department of Molecular &
Cell Biology, University of Connecticut, Storrs Connecticut 06269-3060, United States
A general method is being developed for the intercalation of enzymes and their complexes in the galleries of crystalline,
layered α-Zr(IV) phosphate, under benign ambient conditions at neutral pH. Calorimetric, spectroscopic, biocatalytic and
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electron microscopy studies of these hybrid materials will be described. Calorimetric studies revealed new insights into the
molecular details of the mechanism of enzyme binding to the metal phosphate (Chart 1A), while catalytic studies showed that
certain important enzymes such as bacterial lipase showed substantial increase in activities upon intercalation when compared
to that of the free enzyme. Calorimetric studies showed that enthalpies of binding as well as entropies of binding of a small set
of enzymes correlated linearly with the net charge on the enzyme. For the first time, a quantitative mechanistic model was
proposed to explain the thermodynamics of enzyme binding to solid surfaces. As predicted by this model, metal cations
promote the binding of anionic proteins to the anionic solid. Along these lines, we showed that negatively charged DNA, RNA
(Chart 1B), enzyme-nanoparticles (Chart 1C), or synthetic polymers (Chart 1D) bind to the metal phosphate when complexed
with cationic proteins or enzymes, and the enzyme/DNA/inorganic, or enzyme/polymer/inorganic hybrid
(organic/inorganic/biological) materials indicated enhanced activities and improved stabilities. These nanohybrids may provide
novel opportunities for applications in biocatalysis, biomedicine and biomarker detection.

(1)

150. Phosphonate monolayer coatings towards organic-inorganic hybrid biomaterials. Bruno Bujoli ,
Bruno.Bujoli@univ-nantes.fr, UMR6230 CNRS, UFR Sciences et Techniques 2 Rue de la Houssinière, BP 92208, Nantes
Loire-Atlantique 44322, France . (1) Laboratory CEISAM, University of Nantes, Nantes Loire-Atlantique 44035, France
While research at the frontier between Chemistry and Biology is of major importance for the design of new drugs, there is also
high potential for developing novel materials for biotechnologies. In this context, we will describe how phosphonic acid
chemistry can be applied to the synthesis of biomaterials. The integration of drugs and devices is a growing force in the
medical industry. In this context, a new calcium phosphate cement-based (CPC) medical device will be presented, capable of
providing mechanical reinforcement and delivering a bisphosphonate (BP) anti-osteoporotic drug locally. The main properties
of the biomaterial are not significantly affected, in terms of injectability and setting time, provided that the BP is chemisorbed
as a monolayer onto calcium deficient apatite, one component of the cement. This route allows controlling the drug release
under simulated in vivo conditions, and very promising pre-clinical investigation of the cement properties showed the ability of
the Alendronate-loaded cement to resorb while promoting new bone formation. In a second example, a new concept for the
preparation of artificial antibody microarrays will be described, in which proteic scaffolds are covalently bound to a zirconium
phosphonate monolayer through an inorganic linkage, thus allowing controlled orientation of the immobilized probes and highly
sensitive detection of antigen targets.
151. Inorganic surfaces that selectively bind phosphate: Applications in bioarrays, biotargeting, and supported lipid
(1)
bilayers. Daniel R. Talham , talham@chem.ufl.edu, P.O. Box 117200, Gainesville Florida 32611-7200, United States . (1)
Department of Chemistry, University of Florida, Gainesville Florida 32611, United States
Zirconium phosphate and zirconium phosphonate solids strongly bind phosphate groups to the exclusion of other available
bases. This selective interaction provides a mechanism to specifically bind phosphate-containing molecules at interfaces,
without the need for additional chemical modification. This presentation explores the use of metal phosphate solids and metal
phosphonate modified surfaces as supports for immobilizing biomolecules. Applications to be demonstrated include new
supports for oligonucleotide arrays, surfaces for stable supported phospholipid bilayers, and metal phosphate particles for MRI
contrast.
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J. Monot et al. J. Am. Chem. Soc. 2008, 130, 6243-6251
M. Cinier et al. Bioconjugate Chemistry 2009, 20, 2270-2277
R. Fabre and D. R. Talham Langmuir 2009, 25, 12644-1265
152. How do enzymes work and how do they not work: Advances in simulations and computer aided enzyme design.
(1)
Arieh Warshel , warshel@usc.edu, USC, Los Angeles California 90089, United States . (1) Chemistry, USC, Los Angeles
California 90089, United States
Enzymes were optimized by evolution to reach a maximum overall efficiency. However, the available experimental information
does not allow one to determine what the most important catalytic contributions are. Apparently, in many cases it is crucial to
use computer simulation approaches in order to find out the actual contribution from the different proposed catalytic factors.
The talk will point out that all consistent simulation studies have concluded that enzymes work by using their preorganized
polar environment to stabilize the transition state of the reacting substrates. This will be demonstrated by analyzing the effects
of mutations in DHFR , which has been used as evidence for the importance of dynamical effects. Analyzing the
preorganization effect in KSI will provide additional support. Next we will focus on the critical examination of non-electrostatic
proposals, with particular attention being paid to the popular dynamical proposal. It will be pointed out that a wide range of
simulation techniques have been used to examine the magnitude of dynamical effects and their functional role , and that it was
found that these effects do not contribute to catalysis (due to their similarity in both enzymes and solution) regardless of the
definition used (1) . Finally we will describe our recent advances in computer aided enzyme design.
References:
1. At the dawn of the 21st century: Is dynamics the missing link for understanding enzyme catalysis? S. C. L. Kamerlin and A.
Warshel, PROTEINS: Structure,Function, and Bioinformatics ,1339–1375 (2010).
(1)

153. Computational design and discovery of efficient enzymes as therapeutic agents. Chang-Guo Zhan ,
zhan@uky.edu, 789 South Limestone Street, Lexington KY 40536, United States . (1) Department of Pharmaceutical
Sciences, University of Kentucky, Lexington KY 40536, United States
We have developed a series of uniques computational design approaches for rational design and discovery of efficient
enzymes as therapeutic agents. In this presentation, we first briefly introduce the basic ideas of our computational design
approaches, with specific examples including mutants of human butyrylcholinesterase and cocaine esterase. We will
desmonstrate how powerful the state-of-the-art computational design can be in the practical discovery and development of an
enzyme therapy.
(1)

154. Insights on metal ion mutagenicity in DNA polymerases from QM/MM calculations. Gerardo Andres Cisneros ,
(2)
(2)(3)
andres@chem.wayne.edu, 5101 Cass Ave, Detroit MI 48202, United States ; Robin Chaudret ; Jean-Philip Piquemal
. (1)
Chemistry, Wayne State University, Detroit MI 48202, United States (2) Laboratoire de Chimie Theorique, Universite Pierre et
Marie Curie, Paris VI, case courrier 137, 4 place Jussieu, Paris F--75005, France (3) Laboratoire de Chimie Theorique, CNRS
UMR 7616, case courrier 137, 4 place Jussieu, Paris F--75005, France
2+

DNA polymerases require two divalent metal ions in the active site for catalysis. Mg has been confirmed to be the most
probable cation utilized by most polymerases in vivo. Other metal ions are either potent mutagens or inhibitors. We have used
structural and topological analysis based on ab initio QM/MM calculations to study human DNA polymerase λ with different
metals in the active site. Our results indicate only minor structural changes with most inhibitor and mutagenic cations
compared to the natural metal. Optimization of the previously reported transition state (TS) structures with a larger basis set
2+
(Cisneros et al., DNA repair, 7, 1824 (2008)) gives barriers of 17.4 and kcal/mol for the Mg catalyzed reaction and 15.1
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kcal/mol for the Mn one, in good agreement with experiment. Electron localization function (ELF) topological analysis shows
+
that all inhibitor and mutagenic metals considered, except Na , present a ``split'' of the outer-shell density of the metal. This
2+
``splitting'' is not observed for the non-mutagenic Mg metal. Population and multipole analyses on the ELF basins reveal that
2+
the electronic polarization and hyper-polarization is significantly different with Mg compared to all other cations. Our results
2+
shed light at the atomic level on the subtle differences between Mg , mutagenic, and inhibitor metals in DNA polymerases.
These results provide a correlation between the electronic distribution of the cations in the active site and the possible
consequences on DNA synthesis.
(1)

155. Open-boundary QM/MM for enzyme simulations. Hai Lin , hai.lin@ucdenver.edu, Campus Box 194, PO Box 173364,
(1)
Denver Colorado 80217, United States ; Soroosh Pezeshki . (1) Department of Chemistry, University of Colorado Denver,
Denver Colorado 80217, United States
We will report our recent progress in the development of the open-boundary QM/MM method. The open-boundary QM/MM
goes beyond the limits of conventional QM/MM by allowing the quantum and classical subsystems to exchange atoms and
charges on the fly in dynamics simulations. A small QM subsystem can therefore be utilized in dynamics simulations, making it
possible to use higher-level QM theory and longer simulation times, which will in turn lead to new insights. The new
computational scheme will provide a high-accuracy and high-efficiency protocol for modeling and simulations of enzymatic
reactions.
Acknowledgments This work is supported by NSF (CHE-0952337).
(1)

156. Born-Oppenheimer ab initio QM/MM molecular dynamics simulations of enzyme reactions. Yingkai Zhang ,
yingkai.zhang@nyu.edu, 100 Washington Square East, New York NY 10003, United States . (1) Department of Chemistry,
New York University, New York New York 10003, United States
In this talk, I will present our most recent progresses in Born-Oppenheimer ab initio QM/MM molecular dynamics simulations of
enzyme reactions.
(1)

157. Molecular level studies on peptides and proteins at interfaces. Zhan Chen , zhanc@umich.edu, 930 N. University,
Ann Arbor Michigan 48109-1055, United States . (1) Department of Chemistry, University of Michigan, Ann Arbor Michigan
48109-1055, United States
Understanding molecular structures of biological molecules such as peptides and proteins at interfaces is important for many
subjects such as biocompatibility, membrane protein functions, antimicrobial potency and selectivity, biosensing, and marine
biofouling. Therefore it is difficult to deduce structural information of proteins and peptides at interfaces in situ in real time. In
the last few years, we successfully applied sum frequency generation (SFG) vibrational spectroscopy to examine molecular
structures of proteins and peptides at various interfaces, supplemented by other analytical techniques such as attenuated total
reflection – Fourier transform infrared spectroscopy and surface plasma resonance. Many proteins and peptides, such as
fibrinogen, cytochrome b5, Factor XII, G-proteins, melittin, alamethicin, magainin 2, tachyplesin I and MSI-78, have been
studied. Proteins and peptides at different interfaces, such as at polymer/protein solution interfaces and in lipid bilayes, have
been investigated. Methodologies have been developed to deduce conformation and orientation of α-helical, 3-10 helical, and
β-sheet peptides as well as proteins and protein complexes. Our results demonstrated that molecular structures of interfacial
peptides and proteins can be elucidated in situ in real time using a combination of advanced analytical tools.
(1)

158. Surface chemistry from infrared spectroscopy at metal oxide/aqueous interfaces. Jim McQuillan ,
jmcquillan@chemistry.otago.ac.nz, P. O. Box 56, Dunedin Otago 9054, New Zealand . (1) Department of Chemistry,
University of Otago, Dunedin Otago 9054, New Zealand
Vibrational spectroscopic studies of solid/solution interfaces has become a frontier of modern surface chemistry. Surfaceenhanced Raman and infrared spectroscopies are now frequently used for metal and electrode surface studies while
vibrational sum frequency spectroscopy with its remarkable surface selectivity has become the leading wet surface technique.
Less dramatically, internal reflection infrared spectroscopy on wet particle films has in the last decade become widely utilised
to study diverse metal oxide and mineral surfaces. The relative simplicity of internal reflection or attenuated total reflection
infrared (ATR-IR) spectroscopy makes this approach more accessible than other wet surface vibrational spectroscopies. When
an internal reflection prism is coated with a micron thick layer containing sub-micron metal oxide or mineral particles, adsorbed
species and their solid/solution interfacial reactions are readily revealed. Change of solution composition using flowed
solutions facilitates the collection of adsorption/desorption kinetics and adsorption isotherm data. Photocatalysis reactions of
adsorbed species can be probed through band-gap irradiation of semiconductor particle films. In this talk the principles and
practice of the particle film ATR-IR method will be initially outlined followed by examples of recently studied systems having
co-ordinately adsorbed oxalate ion as a common participant. These studies have included the adsorption of oxalic acid to
chromium (III) oxide-hydroxide, the kinetics of oxalate adsorption to TiO2, and photocatalytic processes at TiO2 surfaces in the
presence of adsorbed oxalate.
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159. Comparative study of surface enhanced Raman scattering activities of silver nanoparticles prepared by different
(1)
methods. J. Gómez , jgomezs80@hotmail.com, Calle 9 Carrera 27, Bucaramanga Santander 101, Colombia ; E. Mejía(1)
(1)
(2)
(2)
Ospino ; R. Cabanzo ; E. De La Cruz ; C. Rinaldi . (1) Laboratorio de Espectroscopia Atómico Molecular, Escuela de
Física, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2) Department of Chemical Engineering,
University of Puerto Rico, Mayaguez, Puerto Rico
Silver nanoparticles are currently employed as active surfaces for applications of Surface Enhanced Raman Spectroscopy
(SERS) in biochemistry, chemical analysis, catalysis, etc. We have studied the influence of the preparation method of silver
nanoparticles on morphology and SERS activities. Silver nanoparticles were prepared by chemical reduction with three
differents reducing agents: trisodium citrate, sodium borohydride and hidroxyalmine hydrochloride and by laser ablation of a
silver foil in pure water, aqueous solution of sodium dodecyl sulfate and aqueous chloride solutions. The nanoparticles thus
produced were characterized by UV-Vis spectroscopy, Transmision electron microscopy (TEM) and Dynamic Light Scattering
(DLS). The SERS spectra of tryptophan show important differences when using different types of nanoparticles. From the
results it can be concluded that the method employed in the preparation of silver colloids have an important influence on
enhancement of the Raman scattering.
(1)

160. SERS sensing platforms: From near field measurements to sensing applications. Samuel P. Hernandez-Rivera ,
(1)
samuel.hernandez3@upr.edu, PO Box 9000, Mayaguez PR 00681, United States ; Gloria M Herrera-Sandoval ; Hilsamar
(1)
(1)
(1)
(1)
Felix-Rivera ; Oliva M Primera-Pedrozo ; Leonardo C Pacheco-Londoño ; Pedro M Fierro-Mercado . (1) Department of
Chemistry, University of Puerto Rico-Mayaguez, Mayaguez PR 00681, United States
The Center for Chemical Sensors Development at the University of Puerto Rico-Mayagüez has worked in developing sensors
for threat agents for over 8 years. Work has continued under the ALERT Center of Excellence. The approaches for sensing
have covered many types of threat chemicals and some types of biological simulants, including high energetic materials,
homemade explosives, mixtures and formulations, chemical agents simulants, toxic industrial chemicals and spore forming
microorganisms. Sensing in the far field has been based in vibrational spectroscopy: Raman and infrared. Near field detection
has been mainly based on nanotechnology enabled sensing platforms for Surface Enhanced Raman Scattering. Initial use of
colloidal suspensions of silver and gold nanospheres eventually evolved to metallic and metal oxide nanorods and to particle
immobilization, including sample smearing on substrates and drop-on-demand thermal inkjet printing of nanoparticles.
Chemical reduction of metal ions has been substituted by clean photonic physical reduction that leaves the nanoactive surface
highly exposed and overcomes the physico-chemical problem of double electrical layers posed by colloidal suspensions of
nanoparticles. New avenues have open wide research endeavors by using laser techniques to form nanoprisms and
interference based metallic nano-images and micro-images. UV based metal reduction on top of metal oxides nanostructures
promises to provide the selectivity and sensitivity expected for the last 30-40 years. Various applications and experimental
setups will be discussed.
(1)

161. Broadband Sum-Frequency Generation at Platinum−Electrolyte Interfaces. Andrzej Wieckowski ,
(1)
andrzej@scs.uiuc.edu, 600 S. Mathews, Urbana IL 61801, United States ; Bjoern Braunschweig . (1) Chemistry, University of
Illinois, Urbana IL 61801, United States
I will report the use of the vibrational broadband sum-frequency generation (BB-SFG) to identify molecular and ionic
adsorbates on Pt catalysts. In particular, rapid acquisitions of broadband SFG spectra synchronized with voltammetric scans
have allowed us to perform real-time studies of (bi)sulfate anions and ethanol oxidation intermediates such as CO and acetic
acid anions on Pt catalyst surfaces. At electrode potentials <0.5 vs. Ag/AgCl, CO is a predominantly adsorbed species in
acidic as well as in basic electrolytes. Increasing the potential to >0.5 V results in an oxidative removal of CO and to the
adsorption of acetate under acidic conditions. In H2SO4 solutions specific adsorption of acetate and co-adsorbed (bi)sulfate
anions is observed, but is absent under basic conditions. SFG spectra during electrooxidation of isotopically-labeled ethanol
12
13
( CH3 CH2OH) reveal further information on the carbon−carbon bond cleavage and the subsequent CO formation. In
12
12
13
particular, the methyl part (– CH3) of the ethanol molecule produces far less CO than the pre-oxidized – CH2OH part which
is presumably caused by methyl electroreduction to methane and/or persistence of –CHx on the Pt surface. (Bi)sulfate
adsorption data on Pt(111) will also be reported. Acknowledgements: This work was supported by the Army Research Office
through a grant from the U.S. Army Research Office, W911NF-08-1- 0309. B. Braunschweig thanks Martin Gruebele and the
Alexander von Humboldt Foundation for support.
(1)

162. Investigations of the CO-tolerance mechanism at PEM fuel cell anodes. Edson A. Ticianelli , edsont@iqsc.usp.br,
(1)
(1)
Av. Trabalhador Saocarlense, 400, Sao Carlos Sao Paulo 13560-970, Brazil ; Pietro P. Lopes ; Thayane C. M. Nepel ;
(1)
Guilherme G. A. Saglietti . (1) Instituto de Química de São Carlos - USP, Sao Carlos Sao Paulo 13560-970, Brazil
Proton exchange membrane fuel cells (PEMFC) are efficient and non polluting electrical power sources based on the oxidation
of a fuel (hydrogen, small organic molecules) in the anode an the reduction of oxygen in the cathode. However, there are still
significant challenges for their complete development, and one of them is the large potential loss in the conventional Pt anode
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caused by low levels of carbon monoxide present in the reformed hydrogen usually employed as anode reactant. In this work,
the performance of H2/O2 proton exchange membrane fuel cells (PEMFC) fed with CO-contaminated hydrogen is discussed
for gas diffusion anodes with Pt/C and PtM/C (M = Ru, Mo, Pd) in the catalyst layer. Materials have been characterized by
XRD (X-ray diffraction) and in situ XANES (X-ray absorption near edge structure) measurements conducted at several
temperatures and gas environments (hydrogen, argon, CO). Electrochemical investigations have been made with cyclic
voltammetry and steady state single cell polarization measurements performed at several temperatures, with hydrogen without
and with 100/1000 ppm CO supplied to the anode. On line mass spectrometry measurements have been employed to verify
the anode gas outlet composition, screening for CH4, CO2, and other low carbon content species. The CO tolerance of the
alloyed materials and an oscillation process observed for PtRu/C and PdPt/C are discussed in terms of the so called
bifunctional or electronic mechanisms, and the possibility of occurrence of the water gas shift and the CO-methanation
reactions.
(1)

163. Study of OER on transition metal oxides. Monica Garcia Mota , monicag2@stanford.edu, Stauffer III 381 North(2)
(3)
South Mall,Stanford University, Stanford California 94305-5025, United States ; Aleksandra Vojvodic ; Horia Metiu ; Jan
(4)
(1)(2)(4)
(4)
Rossmeisl ; Jens Nørskov
; Isabela Man . (1) Department of Chemical Engineering, Stanford University, Stanford
California 94305-5025, United States (2) SUNCAT Center for Interface Science and Catalysis SLAC National Accelerator
Laboratory, Stanford California 94025-7015, United States (3) Department of Chemistry and Biochemistry, University of
California, Santa Barbara California 93106-9510, United States (4) Department of Physics, Center for Atomic-Scale Material
Design, Technical University of Denmark, Lyngby 2800, Denmark
Electrochemical water splitting or oxygen evolution reaction (OER) is of huge interest as key process in hydrogen production
1
from sunlight and other sources of electricity. Unfortunately, electrochemical water splitting is associated with substantial
energy loss, mainly due to the high overpotential at the oxygen-evolving anode. Therefore, it is important to find the optimal
oxygen-evolving electro-catalyst in order to minimize the energy loss. The oxygen evolution reaction (OER) on rutile MTiO2(110) (M=V, Nb, Ta, Cr, Mo, W, Mn, Fe, Ru, Ir, Ni) surfaces is investigated using density functional theory (DFT)
calculations. The scaling relationship between the binding energy of OER intermediates (OOH* vs OH*) is found to follow
2,3
essentially the same trend as for undoped oxides. Our theoretical analysis indicates a lower overpotential associated with
OER on the doped M-TiO2 (110) than on the undoped TiO2(110). The activity of Cr, Ir, Ru and Mo doped TiO2 is found to be
3
comparable to that of RuO2(110) for some of the configurations in consideration.
1. Bockris, J.O. Int J Hydrogen Energy 33, 2129 (2008).
2. I. C. Man, H. Y. Su, F. Calle-Vallejo, H. A. Hansen, J. I.Martinez, N. G. Inoglu, J. Kitchin, T. F. Jaramillo, J. K. Nørskov, and
J. Rossmeisl, Chem.Cat.Chem, doi: 10.1002/cctc.201000397 (2011).
3. M. García-Mota, A. Vojvodic, H. Metiu, I. C. Man, J. Rossmeisl, and J. K. Nørskov, In preparation (2011).
(1)

164. Understanding electrocatalytic reactions on the atomic scale – A multiscale approach. Donato Fantauzzi ,
(1)
donato.fantauzzi@uni-ulm.de, Albert-Einstein-Allee 47, Ulm Baden-Württemberg 89081, Germany ; Timo Jacob . (1) Institute
of Electrochemistry, Ulm University, Ulm Baden-Württemberg 89081, Germany
Compared to surface science experiments under UHV conditions, electrochemical systems combine a whole variety of
additional effects. These range from the nanostructure of the highly disperse catalyst particles over the presence of the
electrolyte and the multi-component environment to the reaction conditions of finite temperature, pressure, and electrode
potential. Due to this complexity our knowledge about the ongoing processes is mostly limited to the macroscopic regime.
However, nowadays theoretical methods are able to provide a deeper insight into structures and processes at the atomistic
level, which together with experiments could lead to a better understanding. In this talk we will compare the concepts of
surface science and electrochemistry, addressing their similarities and differences. Using the oxygen reduction reaction (ORR)
on Pt as model reaction, theoretical studies on the exact mechanism will be described, where starting with the gas-phase
system, effects from the reactive surrounding as well as environmental parameters are successively included. In order to
describe the electrochemical interfaces developing in these systems we formulated the extended ab initio atomistic
thermodynamics method, which allows calculating (p,T,Δφ)-phase diagrams of electrode/electrolyte-interfaces from first
principles. It turned out that the model of a pure and perfect catalyst surface, which is often used to study this reaction, is
clearly incomplete. Instead, structure and composition of the catalyst are significantly modified. Finally, we will extend these
concepts from single crystals to the regime of nanoparticles that are often used for electro-catalytic reactions. Focusing on
mono- and bi-metallic alloys we will show that nanoparticles are not rigid objects but might change their morphologies and
compositions under reaction conditions.
165. From Monsieur Fourier's calculus to medical imaging: The importance of the Fourier transformation in
(1)
spectroscopy. Richard R. Ernst , richard.ernst@nmr.phys.chem.ethz.ch, Wolfgang-Pauli-Strasse 10, HCI D 217, Zurich
Zurich CH-8093, Switzerland . (1) Laboratory of Physical Chemistry, ETH Zurich, Zurich Zurich CH-8093, Switzerland
The lecture is devoted to the relevance of the Fourier transformation in science. Its importance is fundamental to any
experimental exploration where input-output relations are being exploited. Experimental results, obtained in a time-domain
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experiment, need to be transformed into the frequency domain for comprehension, and data from momentum space
investigations require a transformation into the geometric space for visualizing the results. Fruitful applications are plentiful.
The first practical usage of the Fourier transformation in spectroscopy took place in optical interferometry, starting with the
investigations by A.A.Michelson. Later magnetic resonance, especially NMR, profited enormously from applications of the
Fourier transformation. Molecular and medical imaging experiments, using x-rays and magnetic resonance are today among
the most prominent applications of the Fourier transformation. Particularly promising is functional magnetic resonance (fMRI)
for the better understanding of brain functions. A survey on these exciting possibilities is presented.
166. Electrooxidation of alcohols on gold electrode in alkaline medium: Alcohol hydrophobicity. Soledad Ureta(1)
Zañartu , soledad.ureta@usach.cl, casilla 40 correo 33 Santiago Chile, Bernardo O´Higgins 3363, Santiago Región
(1)
(1)
Metropolitana 9170023, Chile ; Daniela Báez ; Thaís González . (1) Faculty of Chemistry and Biology, Universidad de
Santiago de Chile, Santiago 9170023, Chile
We all know the urgency of developing new non-conventional energy sources, from renewable fuels and environmentally
friendly. The use of electrochemistry for generating electrical current through the so-called fuel cells, using alcohols oxidation
as fuel fully satisfies the above. Most studies have been conducted with methanol in acid medium, with the problems of
contamination of the anode with methanolic waste. Under alkaline conditions the problem is the carbonation of the electrolyte.
One way to lessen this effect is to work in buffer solution at pH 11. In our laboratory we have working with the oxidation of
alcohols to metal bare electrodes (gold, glassy carbon) and coated with film based on Ni(II) species as Ni(OH)2 and
Ni(II)tetrasulphophthalocyanine (NiTSPc). Using techniques such as electrochemical quartz crystal microbalance (EQCM) with
gold electrode, we have determined the importance of alcohol structure on the electrochemical behavior, determining that two
parameters are critical in achieving a high oxidation degree: the hydrophobicity of the alcohol, and obviously, the amount of
OH groups available to be oxidized. In the present work studied the oxidation of ethanol, 1- and 2-propanol, 1- and 2-butanol,
ethylene glycol and benzyl alcohol at gold/quartz electrode in alkaline media, buffered at pH 11 and non-buffered in 0.1 M
NaOH electrolyte. The results show a slight increase in current for secondary respect to primary alcohol with equal number of
carbons atoms. Ethanol oxidation is almost the half than propanol and butanol, whereas ethylene glycol is 1.5 times propanol.
Benzyl alcohol reacts with higher currents and at low potential.
(1)

167. Pluralism of β-1,4-endoglucanase in microbial cellulose-degrading enzyme machinery. Feng Xu ,
(1)
fxu@novozymes.com, 1445 Drew Avenue, Davis CA 95618, United States ; Ani Tejirian . (1) Novozymes, Davis CA 95618,
United States
To degrade recalcitrant lignocellulosic biomass materials, organisms apply an array of cellulases which can be classified into
three major groups according to reactivity/specificity, or more than 13 families according to structural homology. Functionally,
cellobiohydrolase, endo-1,4-β-D-glucanase, and β-glucosidase can attack different parts of cellulose, and synergize among
themselves for effective overall cellulose hydrolysis. Fragmenting cellulose chain, endoglucanases are essential for cellulytic
microbes' ability to degrade cellulose. The fact that most of such microbes express and secrete more than one
endoglucanases, from different structural families but with similar (if not the same) cellulose-degrading activity, is intriguing
and poorly understood. To study this enzyme pluralism in biological cellulose hydrolysis, we compared representative
endoglucanases from different Glycoside Hydrolase Families in terms of substrate specificity or reactivity, as well as possible
cooperation or redundancy.
168. Effect of carbon support in acetaldehyde electrooxidation on supported Pt-based materials. Maria F Aguilar
(1)
Machado , mariafernandaaguilar@hotmail.com, Calle 13 No 100-00, Cali Valle del Cauca 76001000, Colombia ; William H
(1)
Lizcano Valbuena . (1) Department of chemistry, Universidad del Valle, Cali Valle del Cauca 76001000, Colombia
In search of alternative technologies for power generation, fuel cells are considered the system for portable applications. It
should be noted that, unlike the batteries, a fuel cell produces energy in the form of electricity and heat as long as they are
provided with fuel. It is also certain that when a fuel cell of low temperature uses alcohol, amount of CO2 is lower than any
present technology that uses fossil fuels to generate electricity, reason why the emissions of this gas produced are lower in
fuel cells. In this research we investigative the effect of the carbon support (vulcan, nanotubes and fullerene carbon) in the
electrooxidation of acetaldehyde on Pt-based materials (Pt-Ru and Pt-Rh), considering preparation variables as procedure,
temperature, metal precursors on electrocatalytic activity. Materials obtained will be characterized by X-rays diffraction (XRD),
transmission electronic microscopy (TEM), electron back-scattering (EBS) and x-rays dispersive energy (EDX) in order to
determine crystal and particle size, crystalline structure, nano and micromorphology and metal composition.The evaluation of
the electrochemical response for acetaldehyde electrooxidation is made by voltametric techniques and chronoamperometry
experiments. Finally, the relation between structure and morphology with the electrochemical response is discussed.
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169. Mössbauer effect of complexes of
Eu with transition metal (2+) glutarates and nitrogen donors. Clive I
(1)
(2)
(3)
Wynter , Clive.Wynter@ncc.edu, NCC, Garden City New York 11530, United States ; Masashi Takahashi ; M Aronson ;
(4)
(3)
(5)
(6)
(7)
(1)
Virender K Sharma ; Yuen Yiu ; Barbara Hillery ; Leopold May ; S. G. Sobel ; D Semiek . (1) Chemistry, Nassau
Community College, Garden City New York 11530, United States (2) Chemistry, Toho University, Miyama Funabashi Chiba,
Japan 274-8510, Japan (3) Chemistry, Brookhaven National Laboratory, Upton New York 11973, United States (4) Chemistry,
Florida Institute of Technology, Melbourne Florida 32901, United States (5) Chemistry, The State University of New York, Old
Westbury New York 11568, United States (6) Chemistry, The Catholic University of America, Washington DC 20064, United
States (7) Chemistry, Hofstra University, Hempstead New York 11550, United States
We have applied modified method to synthesize four compounds of metal glutrate polymeric complexes
2+
2+
2+
2+
[Eu2M(H2O)6].[O2C(CH2)3CO2]4.2H2O where M = Mn , Ni , Co , and Fe . The broad IR pattern of the complexes confirmed
the presence of water and hydrogen bonding. Magnetic susceptibility temperature dependence measurements preclude any
antiferromagnetism in these compounds. Complexes follow a simple Curie-Weiss magnetic behavior. Mössbauer
151
spectroscopy of
Eu was used to study to clearly establish the change of the Eu ion to 3+ and the Debye temperature
demonstrates the thermodynamic stability of the complexes. The comparison of the results in the study with the literature
studies will be discussed.
170. Transition Metal Dichalcogenides and Titanium Dioxide Hybrid for Dye Sensitizer Solar Cells. Edwin O. Ortiz(1)
(1)
(1)
Quiles , EOOrtQuil@gmail.com, PO Box 466, Villalba PR 00766, Puerto Rico ; Camila Morales-Navas ; Carlos Cabrera .
(1) Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, San Juan PR 00931, Puerto Rico
Titanium dioxide capabilities to absorb ultraviolet light have been of great importance in photoelectrochemistry. It has three
main structural conformations: rutile, anatase and brookile. Previous studies have shown that anatase and rutile are the most
photoactive. In this study the anatase powder has been exposed to dichalcogenide transition metal powders such as: MoS2,
WS2, and SnS2. Both particles were used as starting materials to create a hybrid particle with a band gap within visible light
range. Intercalation and exfoliation chemical pretreatment to the metal dichalcogenides and synthesis improvements were
performed. X-ray Diffraction (XRD), X-ray Photoelectron Spectroscopy (XPS), Scanning Electron Microscopy (SEM) and
electrochemistry techniques such as Cyclic Voltammetry (CV), have been used for its characterization. Preliminary data
suggest that organized structures are forming with an approximate diameter of 100 nm. Also, this data shows the presence of
the elemental surface composition characteristic of the starting materials. CV confirms electronic changes when the system is
exposed to light environment. The flow of electrons increases when the hybrid particles are exposed to light. Particles based
on these materials will be inexpensive and have good light absorption. Therefore, this hybrid particle powder could be
incorporated in the creation of smaller and more efficient Dye-Sensitized Solar Cells.
171. Oxygen Evolution Reaction on Pt-Ir-Ru Nanoparticles Prepared by a Rotating Disk Slurry Electrode Technique.
(1)
(2)
Nelson E Rivera-Velez , nelsonerivera@gmail.com, PO BOX 23346, San Juan PR 00931, Puerto Rico ; Thomas I Valdez ;
(1)
Carlos R Cabrera . (1) Department of Chemistry, University of Puerto Rico-Río Piedras, San Juan PR 00939, Puerto Rico (2)
Jet Propulsion Laboratory, California Institute of Technology, Pasadena CA 91109, United States
We present preliminary results of unsupported Pt/Ir/Ru nanoelectrocatalysts prepared by the Rotating Disk Slurry Electrode
(RoDSE). This is a fast, clean, and cost efficient method of nanomaterial preparation for water electrolysis. Ir and Ru have
been widely studied and are among the best working catalysts in the literature for the Oxygen Evolution Reaction (OER) and
Pt for the Hydrogen Evolution Reaction (HER). Pt/Ir/Ru electrocatalysts have shown bifunctionality in the water electrolysis
process. Iridium and Ruthenium have been electrochemically co-deposited on Pt black nanoparticles by chronoamperometry.
Potentiodynamic scans have been used to measure overall potential in half cell experiments and samples have been oxidized
by thermal and electrochemical methods. X-ray diffraction analyses presented the typical peaks pattern of Pt with no
differences, suggesting either dispersed Ir and Ru or very low electrodeposited concentration. X-ray photoelectron
spectroscopy along with transmission and scanning electron microscopies were also performed to characterize the resulting
nanoparticles.
172. Effect of brown rot fungi on structural characteristics and enzymatic hydrolysis in P. radiata and E. globulus.
(1)
Mariel E. Monrroy , mmonrroy@udec.cl, Centro de Biotecnología, Universidad de Concepción, Concepción Bio-Bio, Chile ;
(1)(2)
Juanita Freer
, jfreer@udec.cl, Centro de Biotecnología, Unviversidad de Concepción, Concepción Bio-Bio, Chile ; Isidora
(2)
(2)
(1)(2)
Ortega ; Mario Ramírez ; Jaime Baeza
. (1) Renewable Resources Laboratory,Biotechnology Center, Universidad de
Concepción, Concepción Bio-Bio, Chile (2) Faculty of Chemical Sciences, Universidad de Concepción, Concepción Bio-Bio,
Chile
Lignocellulosic biomass is particularly abundant in nature and has a high potential for bioconversion. The effects of biological
pretreatment on Pinus radiata and Eucalyptus globulus, were evaluated after exposure to two brown rot fungi: Gloephylum
trabeum and Laetoporeus sulphureus. Changes in structural characteristics and susceptibility to enzymatic hydrolysis in the
biodegraded wood were analyzed. After eight weeks of biodegradation, the greatest loss of weight and hemicellulose were
13% and 31%, respectively, for P. radiata with G. trabeum. The glucan content decreased slightly, being the highest loss of
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20% for E. globulus with G. trabeum. Consistent with degradation mechanism of these fungi, lignin was essentially
undegraded by both fungi. Both fungi cause a sharp reduction in the cellulose polymerization degree (DP), in the range
between 58 and 79%. G. trabeum depolymerized cellulose in both wood faster than L. sulphureus. Crystallinity index (CrI)
decreased between 9 and 20%. Material digestibility was evaluated by enzymatic hydrolysis, the conversion of cellulose to
glucose increased with the biotreatment time. The highest enzymatic hydrolysis yields were obtained when saccharification
was performed on wood biopretreated with G. trabeum (14% P. radiata and 13% E. globulus). Decreasing in DP, CrI, and
hemicellulose content resulted in an increase of enzymatic hydrolysis performance. G. trabeum can be considered as a
potential fungus for biological pretreatment, since it provides an effective process in breaking the wood structure, making it
potentially useful in the development of combined pretreatments (biological-chemical). Acknowledgement: This work is
supported by FONDECYT (Grants 3100043 and 1080303) and SENACYT.
(1)

173. Pinus radiata organosolv pretreatment for ethanol production. Mariel Monrroy , mmonrroy@udec.cl, Centro de
(1)(2)
Biotecnología, Universidad de Concepción, Concepción Bio-Bio, Chile ; Juanita Freer
, jfreer@udec.cl, Centro de
(1)
(1)(2)
Biotecnología, Universidad de Concepción, Concepción Bio-Bio, Chile ; Pamela Gónzalez ; Jaime Baeza
. (1) Renewable
Resources Laboratory, Biotechnology Center, Universidad de Concepción, Concepción Bio-Bio, Chile (2) Faculty of Chemical
Sciences, Universidad de Concepción, Concepción Bio-Bio, Chile
In the biochemical process for converting lignocellulose into bioethanol, the pretreatment is the stage of greatest impact on the
entire process efficiency. The applied pretreatment conditions have a significant effect on the structural characteristics of the
material and therefore in the effectiveness of the enzymatic hydrolysis and fermentation. In this work, the organosolv
pretreatment at 200°C was applied to Pinus radiata chips under different conditions: ethanol concentration between 60-40%
(v/v), reaction time between 20-40 min, H2SO4 concentration 0.06 to 0.1% (w/v). A total of 17 pulps were obtained, with pulp
yields ranging from 29 to 46% and cellulose polymerization degree (DP) between 380 and 3960 units. The remaining glucan
and hemicelluloses in pulps ranged from 51% to 80% and 3% to 13%, respectively, while lignin removal reached values over
72 %. The material digestibility was evaluated by enzymatic hydrolysis, the organosolv pulps were saccharified at 10%
consistency with cellulasa and ß-glucosidasa enzymes by 72 hours. Pulps enzymatic hydrolysis showed a rapid conversion of
glucan to glucose, reaching conversion values between 64 and 94%. Decrease in DP, and in the contents of lignin and
hemicelluloses resulted in a better enzymatic hydrolysis. In addition, the materials were submitted to simultaneous
saccharification and fermentation using Saccharomyces cerevisiae. The maximum ethanol yield (64% basis wood) was
obtained with pulps pretreated with 51% ethanol, 0.09% H2SO4 for 36 min. Results indicate that the organosolv process is
effective in increasing the cellulose reactivity of P. radiata for enzymatic hydrolysis and fermentation.
Acknowledgement: FONDECYT (Grant 3100043).
(1)

174. ZnCd based photocatalysts for Hydrogen production from water under Visible-UV light. M. Cotto ,
(1)
(1)
(1)
mcotto48@suagm.edu, P.O. Box 3030, Gurabo Puerto Rico 00778-3030, Puerto Rico ; A. Masa ; A. Garcia ; J. Duconge ;
(2)
(2)
(2)
(1)
T. Campo ; E. Elizalde ; C. Morant ; F. Marquez . (1) Department of Chemistry and Physics, Universidad del Turabo,
Gurabo Puerto Rico 00778, Puerto Rico (2) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco
Madrid 28049, Spain
Photocatalytic hydrogen generation by water splitting (H2O(l)→H2(g)+1/2O2(g)) has been studied on photocatalysts based on Zn,
Cd and Fe, synthesized by coprecipitation of ZnS and CdS. Fe nanoparticles were incorporated as cocatalyst to enhance the
photocatalytic activity of the ZnCd solid solution. The effect of the different synthesis parameters (synthesis temperature, ZnCd atomic ratio, amount of Fe incorporated in the catalyst and calcination temperature) on the photocatalytic production of
hydrogen has been studied in order to determine the best experimental synthesis conditions. The catalysts have been
characterized by X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM), X-ray photoelectron
spectroscopy (XPS) and Raman spectroscopy. The experiments of photocatalytic water splitting were performed in aqueous
solution of the photocatalyst previously dispersed in a soft ultrasonic bath. The photocatalysts were irradiated under different
lights ranging from 220 to 700 nm. The rate of hydrogen production has been correlated with the increase of Fe concentration,
-1 -1
showing the best results under UV irradiation in the range of 250 to 450 mm.h .g
175. Synthesis and characterization of graphene oxide and incorporation of noble metal nanoparticles for ammonia
(1)
oxidation. Carlos A Velez , cav_626@hotmail.com, P.O. Box 36031, San Juan P.R. 00936, Puerto Rico ; Lisandro F
(1)
(1)
Cunci ; Carlos R Cabrera . (1) Department of Chemistry, University of Puerto Rico, Rio Piedras San Juan 00936, Puerto
Rico
The element of carbon has been studied by the scientific community for around 200 years. Many carbon allotropes have been
reported commonly, like diamond, graphite, etc. Graphene oxide is a carbon compound composed of different areas, some of
2
aromatic sp bonded carbon atoms and some with functionalities such as epoxides, esters, ketones, hydroxyls, aldehydes and
carboxylic acids. Its structure is only one atom thick planar sheets maximizing the surface to volume ratio. In the last years,
since single graphene layers were isolated, scientists have shown more interest in the different applications for this material.
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Its outstanding properties make this carbon allotrope perfect as a catalyst support, presenting enhanced conductivity with
ballistic conduction at room temperature when reduced, higher surface to volume ratio, more nucleation sites. In this work,
graphene oxide was synthesized starting from graphite nanofibers and it was used to incorporate noble metals nanoparticles
by ion exchange. These materials were tested by cyclic voltammetry, to analyze their catalyst activity for ammonia oxidation,
X-ray photoelectron spectroscopy to analyze the composition and the noble metals oxidation state, transmission electron
microscopy to analyze the morphology of the deposition, and X-ray diffraction to confirm the crystal structure and average size
of the nanoparticles.
176. Synthesis and characterization of the s-block metal organic frameworks {[Ba(in)(H2O)6][in]}∞ and
(1)
[Ca(in)6(dmf)2(H2O)2]∞. Peter J Rosado , pjrosado@syr.edu, 111 College Place, CST-1-014, Syracuse NY 13244, United
(1)
States ; Karin Ruhlandt-Senge . (1) Department of Chemistry, Syracuse University, Syracuse NY 13244, United States
Metal organic frameworks (MOFs) are remarkable materials that have recently found use in areas such as catalysis and gas
storage. While fruitful research attempts in MOFs have been achieved with transition metals, inquiry into s-block metal MOFs
remains largely unexplored. Furthermore, due to the large range in coordination numbers, predictability of the resulting
structures remains a challenge. For this, rigid, multitopic linkers are of interest due to their inherent "hard/soft" selectivity and
geometric possibilities. Thus, presented are the novel s-block metal organic frameworks {[Ba(in)(H2O)6][in]}∞ and
[Ca3(in)6(dmf)2(H2O)2]∞ based on the rigid/multitopic isonicotinic acid ligand system. {[Ba(in)(H2O)6][in]}∞ crystallizes in the
3
monoclinic space group P21/c (a = 6.2592(18), b = 44.289(12), c = 7.2754(15); α = γ = 90, β = 118.890(18); V = 1765.8(8)Å )
displaying an unusual ion association mode with half of the anions metal-bound, whereas the others are associated via a
hydrogen-bonded and pi-stacking network. Among the coordinated anions, the carboxylate functionalities bridge the metal
centers. [Ca3(in)6(dmf)2(H2O)2]∞ crystallizes in the monoclinic space group P21/c (a = 11.6867(9), b = 12.4952(10), c =
3
19.2698(12); α = γ = 90, β = 122.398(4); V = 2375.9(3)Å ) displaying a trinuclear motif with two different calcium environments
interconnected via chelating and bridging modes, sitting in capped octahedrons (CN = 7) and octahedral (CN = 6)
environments. 2D chains extend via nitrogen coordination to the seven coordinate calcium centers, whilst the non-metal bound
nitrogens participate in pi-stacking and hydrogen bonding, affording a 3D framework.
177. Bioethanol production from Eucalyptus globulus kraft pulps by simultaneous saccharification and fermentation.
(1)
Jaime Baeza , jbaeza@udec.cl, Centro de Biotecnología, Universidad de Concepción, Concepción Bio-Bio, Chile ; Mariel
(1)
(2)
(1)(2)
(1)(3)
Monrroy ; Renán García ; Regis Teixeira Mendonça
; Juanita Freer
. (1) Renewable Resources Laboratory,
Biotechnology Center, Universidad de Concepción, Concepción Bio-Bio, Chile (2) Forest Sciences Faculty, Universidad de
Concepción, Concepción Bio-Bio, Chile (3) Chemical Science Faculty, Universidad de Concepción, Concepción Bio-Bio, Chile
Lignocellulosic biomass has been recognized as a potential alternative for non-renewable fuels. In the paper industry, the most
used method for delignification and obtaining cellulose from wood is the alkaline process denominated kraft. The kraft process
was evaluated in this study as a pretreatment for bioethanol production from Eucalyptus globulus. Wood chips were pretreated
under different conditions (155°C and 165°C; 15 and 20 % alkali active AA, 15-60 min). A total of 12 pulps were obtained, with
pulp yields ranging from 49 to 57%. Glucan remained in pulps ranged between 77% and 90%, while 50% of the hemicelluloses
were solubilized. Lignin removal increased with increasing cooking severity reaching delignification over 78%. Pulp digestibility
was evaluated by enzymatic hydrolysis, the glucan conversion to glucose reached values above 90%. The simultaneous
saccharification and fermentation was performed at 10% substrate consistency with a production of 30-38 g ethanol/L. The
maximum amount of ethanol that could be produced from E. globulus is 258 g ethanol/kg wood, assuming total glucose
conversion into ethanol. The ethanol yields were 78% (202 g ethanol/kg wood) at 155°C, 15% AA and 60 min reaction, and
74% (191 g ethanol/kg wood) at 165°C, 15% AA and 30 min reaction. Results showed that an efficient enzymatic hydrolysis at
low enzyme loads could be obtained from kraft pulps employing less severe conditions than those used to produce bleachable
–grade pulps.
ACKNOWLEDGEMENTS: Financial support was received from SENACYT and FONDECYT (grant 3100043 and 1110819).
178. Molybdenum disulfide and titanium dioxide particles for improving dye-sensitized solar cell. Camila Morales(1)
Navas , camila.moralesnavas@upr.edu, Facundo Bueso Building, Ave. Ponce de Leon, San Juan Puerto Rico 00931, Puerto
(1)
(1)
Rico ; Edwin O. Ortiz-Quiles ; Carlos R. Cabrera . (1) Department of Chemistry, UPR- Rio Piedras, San Juan Puerto Rico
00931, Puerto Rico
Solar energy can satisfy the humans energy necessities. Photovoltaic commercial cells are based on silicon. These solar cells
are expensive, and are reaching their efficiency limits. Dye sensitized solar cells (DSSC) are a promising system that can be
improve conventional photovoltaic systems. In this system, the dye converts the solar to electrical energy. Most of these dyes
are based on ruthenium, and are expensive. A possible solution to this problem is a hybrid using titanium dioxide and
molybdenum disulfide. Both are stable, cheap, and photoactive systems. Intercalation-exfoliation techniques were applied to
prepare thin films of molybdenum disulfide. These molybdenum disulfide particles were mixed with titanium dioxide; and are
exposed to heat and vacuum conditions. The pH conditions were controlled across the synthesis. The characterization of the
particles was done using Scanning Electron Microscopy (SEM), X-ray Photoelectron Spectroscopy (XPS), X-ray Diffraction
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(XRD), and Cyclic Voltammetry (CV). SEM data shows a size of approximately 100 nm. XRD analysis shows a rearrangement
between the molybdenum before and after the intercalation process. Surfaces composition of molybdenum, titanium, sulfide,
and oxygen was confirmed using the results of the XPS analysis. The data obtained using CV confirm the photoactivity of the
system. Future work includes more photoelectrochemical experiments, and combinatorial synthesis to improve the particles.
179. Methods of extraction and characterization of kernel oil from cashew anacardium occidentale l. Jennifer J
(1)
(1)
Lafont , jenniferlafontm@yahoo.es, Kra 6 Nº 76-103 Monterìa, Monterìa Còrdoba 229, Colombia ; Amelia A Espitia ,
andreaespitia36@gmail.com, Kra 6 Nº 76-103 Monterìa, Monterìa Còrdoba 229, Colombia . (1) Departamento de Quìmica,
Universidad de Còrdoba, Monterìa Còrdoba 229, Colombia
The cashew is a shrub that grows abundantly in the municipality of El Roble in the department of Sucre in Colombia, where
samples were collected and transported to the laboratory; the work consisted of obtaining oil from the kernel of cashew by
three extraction methods: by pressing, and solvents using simple reflux and soxhlet, in order to get the best performance, the
used solvents were hexane, ethyl acetate, and petroleum ether, then its chemical composition was analyzed by gas
chromatography method with a FID detector and some physicochemical properties were measured following a ASTM standard
methodology, to suggest possible uses of this oil in the industry. The oil extraction method obtained with better performance
was the soxhlet one using hexane as solvent. Which presented excellent organoleptic characteristics compared with the other
tested solvents; the oil extracted by pressing (virgin) is very similar to olive oil, not only in appearance but also in studied
physicochemical properties, making it a potential oil for food industry; the oil extracted by solvent meets the parameters set for
the indexes of: iodine, peroxide, acidity and saponification, adjusting itself to the regulations of the cosmetic industry and
biofuel. The chemical composition showed high performance of unsaturated fatty acids(81.36%); linoleic (18.48%); linolenic
(0.52%) and in lower proportion the unsaturated fatty acids with (18.61%).
180. Biodiesel obtaining almond out of anacardium occidentale l and its physicochemical properties analysis.
(1)
Jennifer J Lafont , jenniferlafontm@yahoo.es, Kra 6 Nº 76-103 Monterìa, Monterìa Còrdoba 229, Colombia ; Amelia A
(1)
Espitia , andreaespitia36@gmail.com, Kra 6 Nº 76-103 Monterìa, Monterìa Còrdoba 229, Colombia . (1) Departamento de
Quimica, Universidad de Cordoba, Monteria Cordoba 229, Colombia
Cashew oil was extracted by the extraction methods by pressing and with solvent using hexane; both oils were transesterified
in molar ratios of 1:6 and 1:8, in basic medium with potassium hydroxide and methanol; the biodiesel obtained was separated
from the glycerin and purified. The biodiesel synthesis reaction was verified by the formation of glycerol using a gas
chromatograph coupled to mass. The biodiesel quality was explored by the physicochemical analysis of: viscosity, density,
iodine index, acidity, amount of soap, and corrosion of the copper foil, fluidity point and turbidity point. The results indicated
that the best molar ratio for obtaining biodiesel was 1:8 for both cases, equally the organoleptic characteristics were excellent,
featuring pleasant smelling, bright yellow color, smooth texture, very fine, being the biodiesel obtained by less viscous solvent
than the one obtained by pressing. The physicochemical properties of biodiesel extracted by pressing were in accordance with
the regulations of the food industry, for which it is recommended its use for this purpose; equally, the biodiesel extracted by
solvent was also in accordance with the previous parameters, except for the humidity value obtained, which was a bit high. It
may be because it retains some of the solvent in the extraction process, so it is recommended for the biofuels industry
181. Mechanistic study for furfuryl alcohol conversion to levulinic acid and ethyl levulinate utilizing liquid
(1)
chromatography mass spectroscopy and nuclear magnetic resonance. Gretchen M Gonzalez Maldonado ,
(1)
gmgonzalez@wisc.edu, 1415 Engineering Drive, Madison WI 53706-1607, United States ; James A Dumesic . (1)
Department of Chemical & Biological Engineering, University of Wisconsin Madison, Madison WI 53706-1607, United States
The environmental crisis caused by the use of fossil fuels has led scientist to investigate and study alternate energy sources
such as biomass. Biomass is different than the other alternate sources in the sense that it is the only renewable resource that
can be used to produce liquid transportation fuels. Literature has shown that levulinic acid is an important biomass derived
platform molecule that can be further reacted to fuels or fine chemicals. Levulinic acid forms part of the Top Value Added
Chemicals from Biomass list from the US Department of Energy. One way of producing levulinic acid is through the C5 sugar
route, i.e. starting from xylose, which is the most abundant monosaccharide in hemicellulose, by which furfural is obtained
through dehydration, and then hydrogenated to form furfuryl alcohol. Furfuryl alcohol can undergo acid catalyzed re-hydration
to form levulinic acid. For this reason it is important to study the mechanism of furfuryl alcohol to levulinic acid, which is not
well understood, in order to be able to maximize conversion and selectivity to the desired product. This project focuses in the
characterization of the intermediates in the conversion of furfuryl alcohol to levulinic acid and ethyl levulinate using liquid
chromatography mass spectroscopy and nuclear magnetic resonance techniques for structure elucidation.
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182. Electro-oxidation of ammonia on platinum nanocubes with preferential (1 0 0) surface on high surface area
(1)
carbon supports. Carlos M Poventud-Estrada , cmpoventud@gmail.com, Ponce de Leon ave., San Juan Puerto Rico
(1)
(1)
00936, United States ; Eduardo Nicolau ; Carlos Cabrera . (1) Department of Chemistry and Center for Advanced
Nanoscale Materials, University of Puerto Rico - Rio Piedras, San Juan Puerto Rico 00936, United States
This project is about generating energy utilizing ammonia in a Direct Ammonia Fuel Cell (DAFC). Catalytic reactivity of metal
particles is undoubtedly linked to the nature of surfaces involved in the catalysis. It has been shown that ammonia oxidation on
platinum is an extremely surface sensitive reaction, which takes place almost exclusively on surface sites with (1 0 0)
symmetry. As a consequence, the use of (1 0 0) preferentially oriented platinum nanoparticles is the strategy to be utilized in
this work in order to increase the electrocatalytic activity of platinum electrodes. THE GOAL is to enhance the use of ammonia
as fuel via electro-oxidation with platinum nanocubes with preferential symmetry supported on various high surface area
carbons such as Vulcan XC-72R, Ketjenblack EC-300J and EC-600JD. Therefore, it's expected that by preparing a high Pt
particle content with (1 0 0) symmetry surfaces on these carbons, the increase in specific surface area of the supporting
material brings a reduction on particle agglomeration; hence, a thin catalyst layer can be fabricated to facilitate mass
transportation and enhance its activity. Finally, the ultimate goal is to implement the optimized combination of platinum-carbon
support in a DAFC.
183. Synthesis and characterization of Porphyrin derivatives into the development of a dyad using an Fe8 cluster
(1)
Rubenier Montano , rubenier@gmail.com, Rio Piedras, San Juan Puerto Rico, Puerto Rico . (1) Department of Chemistry,
University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
We propose the synthesis of artificial antennas to improve the efficiency of photovoltaic cells. These antennas need an
electron donor and an electron acceptor. We use Fe8(µ4-O)4(µ-pz*)12Cl4 which has been demonstrated to be a very good
electron acceptor. This molecular cluster can accept up to four electrons, but the most important point to note here is the low
energy needed to reduce the cluster. Two electrons are accepted at energy lower than the needed for fullerene to accept the
first electron. We predict that more than one electron can be accepted using the available electron donors. For an electron
donor we plan to use a porphyrin with a hydroxyl terminal since we can demonstrate that other ligands can substitute the
chlorides from the Fe8 cluster. We use a fluorescence marker (Coumarin) which is simpler ligand than porphyrin to substitute
the chlorides. Spectroscopic data indicate the presence of Coumarin with the Fe8 cluster suggesting the substitution of the
terminal chlorides. These results show that Coumarin hydroxyl terminal has preference coordination than chlorides when the
incoming ligand is added in excess. Also we use porphyrin as electron donors and a modified tetraphenylporphyrin with a
hydroxyl terminal was synthesized to coordinate with the Fe8 cluster.
184. Obtention of biodiesel from Percea americana Hill waste, through esterification of its oil, using nickel and cobalt
(1)
catalysts. Rodrigo Rodríguez , rrodriguez@pedagogica.edu.co, Calle 72 # 11 - 82, Carrera 49 B # 171a - 84, Bogotá D.C.
(1)
(1)
(1)
Bogotá D.C. 571, Colombia ; Alejandra Castillo ; María Esther Téllez ; Carolina Bernal . (1) Bogotá D.C., Universidad
Pedagógica Nacional, Bogotá D.C. Bogotá D.C. 571, Colombia
Never before as today, the world observes with great concern the ongoing climatic change, entailing big floods, previously
unseen snow falls, extreme droughts, increased planetary temperatures and thawing of the earth poles, which make it
necessary to generate solutions without bringing progress to a halt. For this reason many reasearchers have been working so
as to obtain alternative energy sources, particularly fuel substitutes for petroleum derivatives. Consistent with the above
described situation, this research studies decomposing Percea americana hill (avocado), to determine the amount of fatty
acids present and their utlization for the production of biodiesel, using nickel anad cobalt catalysts, in a support of activated
charcoal. The results show that, in spite of the damage suffered during decomposition, the rotten fruit which is unfit for human
consumption, has an important oil content which was esterified using the synthesized catalysts to obtain biodiesel.
185. Chemoselective reaction of glycerol towards acetylglycerols using sulfonated carbon catalysts. Julián A
(1)
(1)
Sánchez , jasr04@matematicas.udea.edu.co, Cra 53 # 61-30, Medellin Antioquia 05001000, Colombia ; Fanor Mondragon ;
(1)
(1)
(1)
Jhon J Fernández ; Jorge A Moreno ; Diana L Hernández . (1) Department of Chemistry, University of Antioquia, Medellin
05001000, Colombia
Carbon porous catalysts are attractive materials because they can be prepared from a wide variety of low-cost precursors (in
this case sucrose and sodium silicate). Various carbon-based solid acid catalysts were prepared using two different
methodologies, the first one was a direct synthesis carbonization (DC), the second one was a template assisted carbonization
(TAC) route using sodium silicate. The carbonized materials were functionalized using two sulfonating agents H2SO4(c) and
H2SO4(f). The IR spectroscopy was used to evaluate the influence of the different sulfonating agents, sharper bands
corresponding to -SO3H functional group were observed when H2SO4(f) was used. This increase in sulfur content was
corroborated by sulfur elemental analysis. Other techniques, such as TGA, N2 and CO2 adsorption isotherms, Boehm titration
and elemental analysis (CHNS) were used to evaluate the physical and chemical properties of the catalysts. The catalysts
prepared exhibited an appropriated porous system of the interconnected micro and meso porosity, this pore size distribution,
besides the total content of acid sites (4.3 % of catalyst weight, found for best catalyst) was a desired composition for use in
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reactions of glycerol to yield acetylglycerols. The catalytic activity was evaluated by the esterification of glycerol with acetic
acid. The reaction conditions were optimized. The conversion of glycerol was more than 99.6 % and the selectivity to
triacetylglycerol had a significant ncreasing from 17% (at 378 K) to 50% (at 453K).
186. Project iLASER: Inspiring the next generation of problem-solvers to confront challenges in sustainable energy.
(1)
David R Brown , dbrown@swccd.edu, 900 Otay Lakes Road, Chula Vista California 91910-7299, United States . (1)
Department of Chemistry, Southwestern College, Chula Vista California 91910-7299, United States
Funded by a grant from the U.S. National Science Foundation (NSF), Project iLASER (investigations with Light And
Sustainable Energy Resources) is an endeavor to celebrate the International Year of Chemistry 2011 by providing young
people living along the U.S.-Mexico international border with opportunities for hands-on experiences with sustainable energy
methods and materials. The project spans the entire length of the border from the Pacific Ocean to the Gulf of Mexico and
includes project partners such as the NSF-funded projects Powering the Planet Center for Chemical Innovation at Caltech
(CCI Solar) and the Nanoscale Informal Science Education Network (NISE Net). Through a grade level appropriate,
comprehensive curriculum that includes experimentation with photovoltaic panels, electrolyzers, PEM hydrogen fuels cells and
dye-sensitized solar cells, students in a target group of 10 to 12 years old in after-school programs in elementary schools,
YMCAs and Boys and Girls Clubs will become involved in the enterprise of powering the planet with sunlight and solargenerated fuel. Additionally, Project iLASER will deliver public lectures on the science and societal impact of the research
undertaken through CCI Solar and will recruit additional institutions into NISE Net.
(1)

187. Alternative source of energy with the aid of K Capture. Andrew C. Angus , andrewangus@yahoo.com, 2267
Woodranch Road, San Jose California 95131, United States . (1) Department of Research, Andrew Angus Research
Company, San Jose California 95131, United States
The purpose of this paper is to explain mathematically how to derive clean energy from hydrogen atoms with the aid of K
capture.
K Capture is the process whereby the nucleus captures its electron in the K shell. This phenomenon called K capture can
initiate a second nuclear reaction called n capture that can emit clean nuclear energy. An example of K Capture is when a
proton absorbs its electron in the K shell which results in the production of neutron. The by-product neutron can start another
nuclear reaction called n capture when this neutron is absorbed by a nearby proton. In equation form:
1. K capture: .78 MeV + p + e --> n
2. n capture: n + H --> D + energy (2.22 MeV)
The two nuclear processes when combined is called "K capture + n capture" process. This two-step reaction is a source of
clean energy because no radioactive particles are produced. If this process is perfected, then, mankind will have an alternative
source of clean energy.
188. Using the e-learning software platform Moodle with educational purposes: clarification about conductivity
(1)
measurements. Hernández Coronado Jorge , jorge.hernandez@carm.es, Calle Gran Vía 32 - 2ª escalera (cuarta planta),
(1)
Murcia Murcia, Spain ; Molina Castro Jose Carmelo . (1) Department of Enviromental Chemistry, Consejería de Educación,
Murcia Murcia 30005, Spain
Conductivity is an important analytical parameter to be measured in different types of waters [1]. The necessary
instrumentation for this measurement is simply the so-called conductivity meter, which contains a wheatstone bridge and
temperature compensation. In many cases, teachers have no clear the concept of conductivity, how it works the instrument, as
well as its calibration. In most of cases, pupils do not know exactly how these measurement instruments responds. It is seem
necessary to clarify what is conductivity and its measurement units for avoid some mistakes in both sides, teachers and pupils.
Although some papers dealing with different educational aspects of conductivity have been reported [2,3] none of them have
dealt deeply about conductivity measurements, including the calibration of the instrument. The aim of this work was leaded for
improving students´ attitudes toward, and their conceptual understanding of, conductivity measurements. The proposed study
is suitable for enhancing some analytical chemistry concepts and is also useful to instructors by providing information and
feedback on the degree of assimilation of the taught material by the students. The proposed experience is runned using the
free and open-source e-learning software platform Moodle, through on line course. This way, students and teachers may
interact with others students and teachers for improving their technical concepts.
[1] Standard Methods for the examination of water and wastewater: centennial edition, Greenberg, Arnold E. 2005. APHA.
[2] Frazier Nyasulu, Kelly Stevanov, and Rebecca Barlag J. Chem. Educ., 2010, 87 (12), pp 1364–1366.
[3] N. Papadopoulos and M. Limniou J. Chem. Educ., 2001, 78 (2), p 245.
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189. Experiences and reflections about teaching effective communication in a jigsaw classroom. Salete Linhares
(1)
Queiroz , salete@iqsc.usp.br, Avenida Trabalhador Saocarlense 400, Sao Carlos Sao Paulo 13560970, Brazil ; Daniel Lino
(1)
Teodoro . (1) Chemistry Department, University of Sao Paulo, Sao Carlos Sao Paulo 13560970, Brazil
Since the beginning of the 70s, the discussion about ways of organization and effectiveness of learning activities based on
cooperative learning has been growing in many European countries and in North America. Although the approach is not new
and has parallels to curricular approaches discussed in Brazil it is only rarely applied. One of the key characteristics of
cooperative learning is social nature since students interact and share their ideas increasing their individual and mutual
comprehension. In this context, we applied a didactic activity based on cooperative learning principles (jigsaw format) in a
scientific communication course offered to freshman students in an undergraduate chemistry course at the University of São
Paulo, Brazil. Based on the analytic framework proposed by Kumpulainen and Mutanen, we investigated the dynamic of
interactions among the students within the groups focusing on the following dimensions: cognitive processing, social
processing, and verbal interactions. The major cognitive processing observed was interpretative, whereas the social
processing was collaborative, which indicate that the activity was rich of cognitive possibilities. Therefore, the dimensions
analyzed suggest that the activity was effective in cooperative learning perspective without compromising the learning of the
course contents. This study also investigated the students' opinions on learning in a jigsaw classroom. It questioned whether
students think that jigsaw classroom learning has the potential to make chemistry learning more attractive, and whether it can
help them to improve their communicative and social skills. The students' opinions indicated the success of the activity.
Moreover, the students highlighted its importance to solve the problems proposed. In sum, we believe that cooperative
activities, especially in the jigsaw format, can be effectively used in undergraduate chemistry teaching.
(1)

190. Composting in Chemistry. Perla I. Cuevas Juárez , perla.cuevas@gmail.com, Peluqueros y Orfebreria s/n, Colonia
(1)
(2)
Michoacana, México Distrito Federal 14240, Mexico ; Roberto Flores Torres ; María Erika Olmedo Cruz . (1) Instituto
Politecnico Nacional, CECyT Luis Enrique Erro, México Distrito Federal 15240, Mexico (2) Ciencias Basicas, Intituto
Politecnico Nacional CECyT No. 3 Estanislao Ramírez Ruíz, Estado de Mexico Ecatepec 55120, Mexico
The present proposal derives of the didactic manual developed like part of the educative investigation generated by professors
of high school of the Instituto Politecnico Nacional. Where develops a vermicompost (compost from garbage organic and
worms), That allows to integrate affine subjects with the chemical basic in the high school including concepts like: mass,
physical and chemical changes, elements of the periodic table, nomenclature of compound inorganic and mainly
consciousness ecological in his surroundings.
(1)

191. An enzymatic safari: Exploration for new enzyme from zebra fish. Angela M Torres Torres ,
(2)
angela.torres2@upr.edu, Box 736 San Antonio PR 00690, Aguadilla Puerto Rico, Puerto Rico ; Vanja Stojkovic ; Amnon
(2)
Kohen . (1) Natural Science Department, University of Puerto Rico in Aguadilla Campus, Aguadilla/PR Puerto Rico 00690,
Puerto Rico (2) Chemistry Department, University of Iowa, Iowa City Iowa, United States
Studies involve working with the gene nebel. This gene was identified in a pilot screen of the zebra fish maternal-effect
mutation. Embryos from females homozygous for a mutation in nebel exhibit defects in cell adhesion. Mutation in nebel was
traced to be in a region which encodes for an enzyme of unknown function. Using BLAST analysis it was suggested that an LAspartate dehydrogenase, an enzyme that belongs to the family of oxidoreductases, specifically those acting on the CH-NH2
+
+
group of donors with NAD or NADP as acceptor was the responsible of the defects in cell adhesion. I made different
approaches in order to express, purify and determine the functionality of this protein.
(1)

192. Issues to consider in the difficulties in teaching and learning the chemical language. Pilar Montagut Bosque ,
pilarmb@unam.mx, Ciudad Universitaria 3000, Coyoacan, Mexico Distrito Federal 04360, Mexico ; Rosa Maria Gonzalez
(1)
Muradas . (1) Quimica Inorganica y Nuclear, Universidad Nacional Autonoma de Mexico, Facultad de Química, Mexico
Distrito Federal 04360, Mexico
Research on learning and teaching the chemical language recognizes the strong difficulties that persist even after long
teaching periods. Multiple reasons are cited to justify the low learning level in students, among which the fact that stands out is
that the scientific language is not a natural part of the natural language used by the students. They confront the need of using
a language that is highly symbolic and formal next to representation models of unseen objects. Another difficulty is the
existence of different levels of description of macro-and microscopic matter. With the objective of determining which are the
causes that favor, from the student perspective, the difficulties in learning the chemical language a survey was applied and the
response was evaluated using the Likert scale to measure attitudes. Sampling size was 200 students from the second to the
eight semesters in college. Among the most frequent response by the young people on the teaching of chemistry the following
stands out: the distant attitude of the teachers, which they consider as a lack of interest in the students; the confusion caused
by the different teaching methods used by the faculty and the excessive work load, as well as the pressure to deliver
homework that is not accompanied by corresponding feedback. The results show that special and vigorous attention is
required to the attitude, affective and emotional aspects of the chemistry curriculum, in order to find new didactic strategies
that favor learning in this fundamental topic.
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193. Can we develop educational competence within the context of green chemistry? Rosa Maria González
(1)
Muradás , muradas@servidor.unam.mx, Avenida Universidad 3000, Ciudad Universitaria, México Distrito Federal 04510,
(1)
Mexico ; Pilar Montagut Bosque . (1) Departament of Chemistry, Universidad Nacional Autónoma de México, México Distrito
Federal 04510, Mexico
Since the end of the last century, society has witnessed worries about the deterioration of the environment, and this has been
an important factor for the development of science and technology. Due to this concern, different terms have been generated
to describe this important idea. One of the best known terms is “Green Chemistry” (Collins, 1995), which supposes that
chemical processes carry negative consequences that must be replaced by less polluting alternatives. This is truth for
important aspects like the “greenhouse effect” the contraction of the ozone layer. Within this context, the Chemistry Faculty of
the Universidad Nacional Autónoma de México started in the mid-nineties a change in the teaching programs for experimental
chemistry in the first and second semester that are relevant for 5 Chemistry degrees. This change included the adaptation of
traditional experiments to the microscale methodology, due to the fact that the yearly number of first year students per year is
about 1200 and the amount of required reactives and generated residues was considerable. With this methodology, the
reduction in the cost for required ingredients and generated waste was clearly reduced. This led to the need for organizing
workshops with open problems for instructors at different levels to let them know the advantages of microscale, increase their
interest in the methodology and manifest the developed competencies. Among the competences developed we can mention:
Appropriate handling of microscale material, elaboration of experimental teaching material for new programs, responsability in
the handling of waste, development of environmentally friendly experiments, change of attitude for the reduction of generation
of residues
(1)

194. Organoleptic properties as a tool to identify medicinal plants. Roberto Flores Torres ,
roberto_florest@yahoo.com.mx, Peluqueros y Orfebreria S/N, Colonia Michoacana, México Distrito Federal 15240, Mexico ;
(1)
Perla Ixchel Cuevas Juárez , perla.cuevas@gmail.com, Peluqueros y Orfebrería S/N, Colonia Michoacana, México, D.F.
(2)
Distrito Federal 15240, Mexico ; María Erika Olmedo Cruz , eriquim2000@yahoo.com.mx, Avenida Hank González S/N,
Colonia Valle de Ecatepec, Ecatepec Estado de México 55119, Mexico . (1) Materias Básicas, IPN, CECyT14 Luis Enrique
Erro, México Distrito Federal 15240, Mexico (2) Materias Básicas, IPN, CECyT 3, Estanislao Ramírez Ruiz, Ecatepec Estado
de México 55119, Mexico
The plants have been used from the antiquity in the traditional medicine, have identified them to the people on the basis of
certain characteristics and properties, in the present work, use becomes of some plants present cheers in the scholastic
didactic garden like rosemary, manzanilla, lavender, robust and epazote, to identify these plants on the basis of its
organoleptic properties (scent, color, flavor), and the pH in infusion. The use of the plants like a didactic resource for the
subject of chemistry 1, allows that the student to identify the physical properties of the matter. The student is able to use his
senses to identify to the plants and to understand the utility of his recognition for his personal use. Equally important it is the
interdisciplinary work of the chemistry subjects and Biology, that allows to make use of different resources to attract the
interest of our students so that they obtain a significant learning of natural sciences.
(1)

195. Understanding emotional intelligence to improve your performance. Maria Erika Olmedo Cruz ,
eriquim2000@yahoo.com.mx, Av. Carlos Hank Gonzalez S/N, colonia Valle de Ecatepec, Ecatepec Estado de Mexico 55119,
(2)
Mexico ; Perla Ixchel Cuevas Juárez , perla.cuevas@gmail.com, Peluqueros y Orfebrería S/N, colonia Michoacana, México
(2)
Distrito Federal 15240, Mexico ; Daniela Romero Pérez , tierna.65@hotmail.com, Peluqueros y Orfebreria S/N, colonia
Michoacana, Mexico Distrito Federal 15240, Mexico . (1) Department of Materias Básicas, IPN, CECyT 3 Estanislao Ramírez
Ruiz, Ecatepec Estado de México 55119, Mexico (2) Department of Materias Basicas, IPN, CECyT 14 Luis Enrique Erro,
Mexico Distrito Federal 15240, Mexico
The Emotional Management is based on the self-esteem, the commitment, the responsibility and the freedom before itself and
the others, from the development of the own one bring back to consciousness, basic abilities of emotional Intelligence. It is
necessary that the teachers one can support its students to manage its emotions (to include/understand them, to accept them,
to understand what so that says) these are a aid, and not an obstacle, to secure its objectives in the life, apart from which they
can improve his scholastic yield. In the present work we identified different characteristics that show students with a high
performance like the motivation, the handling of conflicts, the work under pressure, in contrast to the students of low yield,
which they do not show self-motivation, handling of conflicts, etc. Reason why the good performance as much in the school as
in the daily life, it depends to a great extent on the management of the emotions.
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196. Reusability of disposable diminishing the solid residues in school. María Erika Olmedo Cruz ,
eriquim2000@yahoo.com.mx, Av. Central sin número junto a mausoleos, Estado de México,, México Edtado de México
(2)
55120, Mexico ; Perla I. Cuevas Juárez , perla.cuevas@gmail.com, Peluqueros y orfebrería s/n, colonia Michoacana,
(1)
México, México D.F,c.p 15240, México México D.F 15240, Mexico ; Francisco Fabián Montiel Hernández . (1) Básicas,
CECyT Num. 3 Estanislao Ramírez Ruíz del Instituto Politécnico Nacional, México Estado México 55120, Mexico (2) Básicas,
CECyT 14 Enrique Erro Soler del Instituto Politécnico Nacional, México México D.F 06070, Mexico
Level: Chemical mean level baccalaureate superior
Objective: To sensitize to the population of the 3 CECYT Estanislao Ramirez Ruiz, of the Instituto Politecnico Nacional, to
make rational use of disposable in the cafeteria of the establishment, like a strategy to promote the environmental care
diminishing the solid residues. The indiscriminate disposable product use is a serious problem of nonbiodegradable solid
emission in the schools. Viability is a challenge in our establishments, to diminish these residues is one of the commitments,
and to obtain three strategies consider it:
1. - To sensitize to the population on the concept of disposable material, is not to use a single time, since they have sufficient
resistance to be able to be used several times, it is made see the population, that it can be ordered of their disposable ones
and be used until its life utility finishes
2. - To change the disposable material, by completely biodegradable materials, because the difference in more expensive cost
is of approximately 30% the completely biodegradable material, this strategy wrath adapting of gradual form.
3. -To receive extra in the food sale if they require disposable
Conclusions: The cafeterias of the schools are the main source of solid residues, polluting, highly non-biodegradable, as it is
the case of unicel, reason why this strategy looks for, to reduce of different forms, the amount of generation of this type of
residues.
(1)

197. Bridging the gap between matter and mind. Francoise N Tibika , francoise@huji.ac.il, The Edmund J. Safra
Campus - Givat Ram, Jerusalem Judea, Israel . (1) Institute of Chemistry, The Hebrew University, Jerusalem Judea 91904,
Israel
Can we ignore the debate on the relationship between mind and matter which is shaking the medical world? Strangely
enough, this old debate has been reopened at a time when our knowledge has also revealed the extent of our ignorance. The
th
discoveries of the 20 century which led to quantum theory disrupted our understanding of matter, making it one of the
greatest enigmas of our time. We do not understand what matter is. Not only quantum theory but also the recent discoveries of
the French virologist Luc Montagnier confirm it. Montagnier , Nobel laureate in 2008 (with F. Barré-Sinoussi and H. zur
Hausen) for the discovery of HIV, has recently reported that chemical activity may be found in highly diluted water solutions,
raising from their ashes the image created few decades ago by Jacques Beneveniste on "the memory of water". It seems that
molecules are still full of secrets. This includes those of our own being which places us at the heart of the enigma. Are we what
we think we are? We think we are made of matter and mind, that matter and mind belong to two different worlds. How can we
be sure while we don't understand what matter is? Here we suggest that the activity of our molecules is not disconnected from
the activity of our mind and vice-versa. Some indications and implications of this approach are presented.
(1)

198. Science online. Gisela Hernández-Millán , ghm@unam.mx, Country Club 145, Mexico, D,F Mexico 04210, Mexico ;
(1)
(1)
(1)
Myrna T Carrillo-Chávez ; Norma M López-Villa ; Elizabeth Nieto-Calleja . (1) Department of Inorganic Chemistry,
Universidad Nacional Autónoma de México (UNAM), Mexico, D.F Mexico 04510, Mexico
Given the need that exists in our country to upgrade the teachers of basic level, it has been necessary to find alternatives to
work efficiently with them. Online courses have proved to be a good option. The online course which we design, considered
the importance of language in learning of science as well as the conception of science and learning that teachers have.
Activities such as readings, experiments, conceptual maps and design of explanatory models, were included to address some
issues difficult to understand, for example the difference between element, compound and mixture and the particle nature of
matter. In this document we present the results obtained by working with four groups of teachers in the construction of the
kinetic corpuscular model (KCM). Initially teachers developed a model to explain how the air would be made to allow the
aromas to be sensed. Then they analyzed a reading where the question arises whether the liquids and the solids are
constituted in the same way as the gases or if its constitution is completely different. Through electronic forums are led to the
reflection of the group, with regard to the construction of a model for the constitution of matter in general. Finally the KCM is
used to explain why it is possible that a balloon could be inflated in a flask. Through this methodology, we observed that it is
possible to coordinate activities, to facilitate the understanding of issues as abstract as the discontinuous nature of matter.
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199. Should environmental engineers be trans-disciplinary anyways?: A project-based learning experience. Isomar
(1)
(1)
(2)
Latorre , anlais7@gmail.com, PO Box 9000, Mayaguez PR, Puerto Rico ; Sangchul Hwang ; Rafael Montalvo . (1)
Department of Civil Engineering, University of Puerto Rico at Mayaguez, Puerto Rico (2) Department of Biology, University of
Puerto Rico at Mayaguez, Puerto Rico
Unlined landfills, releasing Di-(ethylhexyl)-phthalate (DEHP) and other phthalates to water resources, are assumed be
responsible the highest preterm birth rate in Puerto Rico. In this regard, a biochemical fate and degradation of DEHP was
conducted to understand its environmental occurrence and significance. A Civil and Environmental Engineering graduate
student who had acquired a Bachelor of Science degree from Chemical Engineering has been the main caliber for execution
of the project that requires understanding and experience in natural sciences such as biochemistry and engineering disciplines
such as reaction engineering and experimental design. The task itself also requires trans-disciplinary training of other nonengineering disciplines among the inter-disciplinary teams within the project umbrella toward achieving the main goal of the
project. Based on this project-based experience, it is recommended that environmental engineers be prepared better to meet
contemporary needs from the engineering society. This can be achieved by providing the future environmental engineers in
academia with trans-disciplinary curricula and project-based learning experience.
(1)

200. Surprise isn't enough. Myrna Carrillo-Chávez , myrnacch@gmail.com, Ciudad universitaria, Mexico D.F 04510,
(1)
(1)
(1)
(1)
Mexico ; Gisela Hernández-Millán ; Elizabeth Nieto-Calleja ; Glinda Irazoque-Palazuelos ; Norma Monica López-Villa . (1)
Departament of inorganic chemistry, School of Chemistry, Mexico D.F 04510, Mexico
We presented the work developed by a group of teachers from the School of Chemistry of the UNAM which arises from the
concern of sharing the experience over several years in the experimental teaching of chemistry. The elaborated material
makes up the book entitled: surprise is not enough: 30 classroom experiments, where a proposal of experimental work based
on the tested demonstrations but not only to motivate students (as occur usually) but we intend to further that the student
becomes familiar perceptively with phenomena, to examine the relationship between variables, to make predictions
(hypothesis) and to propose explanations for various phenomena that are show in the classroom, this reinforced by a
methodology that promotes the development of the skills needed to bring students to the scientific methodology. This book
includes 30 classroom experiments that cover some of the issues in General and thermodynamic chemistry are taught in the
high school and college level. They are grouped according to a specific theme: features and properties of matter, changing
chemical and types of reactions. We think that the valuable of this book, as well as the format that makes it easier for teachers,
is that each of the proposed experiments was made carefully by the authors, in such a way that can be guaranteed that they
are infallible if it is under the conditions set out. In the poster will exemplify a classroom experiments.
201. Results of the laboratory evaluation of the competence-based Quantitative Analysis course using the
(1)
educational model of an integrated activity. Elsa Gpe. Ramirez Villarreal , elsa49@hotmail.com, Ave. Madero y Dr.
(2)
Aguirre Pequeño, Col. Mitras, Monterrey, N.L. 64460 México., Monterrey Nuevo León 66420, Mexico ; Judith Rocha Gamez ;
(3)
Angélica Margarita Romero de Leon . (1) Department of Analytical Chemistry, School of Medicine. UANL, Monterrey Nuevo
León 66420, Mexico (2) Department of Clinical, Technical Medical High School. UANL, Monterrey Nuevo León 64630, Mexico
(3) Department of Analytical Chemistry, School of Medicine. UANL, Monterrey Nuevo León 66420, Mexico
When curricular subjects are taught under competence-based educational strategies, the goal is for the student to learn how to
learn. The student should acquire the attitudes and skills needed to achieve significant learning as well. It is also necessary to
establish different strategies to evaluate the student's performance pedagogically. The requirements of such model are active
student participation and clear learning guidance and monitoring by the teacher. It also employs learning from mistakes and
feedback as learning sources, as well as sequencing of teaching in order to obtain meta-knowledge. The Technical Medical
High School of the Autonomous University of Nuevo Leon offers a program titled Technical Clinical Laboratory. Its curriculum
includes a theoretical and practical course called Quantitative Analysis. The practical lessons last only seven weeks
throughout the semester. The integrating activity focuses on the volumetric method. The practical lessons are sequential so
that the student realizes the correct carrying out or his or her mistakes. Such serves as proof of the learning process. It also
includes a log book, portfolio reports, a final report, and a practical exam. The level of student commitment has been proven
since the number of mistakes made in each practical lesson affects the outcome of the final analysis. It also creates a positive
learning environment as it allows the student to correct mistakes. When deep focus is employed for completing assignments
such as in this educational design, students develop positive feelings, such as interest, a sense of self importance, and a
sense of challenge.
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202. Validity of the psychometric indexes according to the homogeneity of the evaluated student population. María B.
(1)
(1)
Vece , maritas@arnet.com.ar, Miguel Lillo 205, San Miguel de Tucumán Tucumán 4000, Argentina ; María C. Galindo ,
(1)
marygalin2@gmail.com, Miguel Lillo 205, San Miguel de Tucumán Tucumán 4000, Argentina ; María E. Perondi ; Margarita
(1)
del V. Hidalgo . (1) Cátedra de Química General, Facultad de Ciencias Naturales e IML- Universidad Nacional de Tucumán,
San Miguel de Tucumán Tucumán 4000, Argentina
In order to implement a quality system management in teaching, the General Chemistry Chair of the Facultad de Ciencias
Naturales e IML, Universidad Nacional de Tucumán, República Argentina, has developed a database with 2000 multiple
choice exercises, to be used as a knowledge evaluating tool on this subject. Obtained results are presented in this work to
analyze whether it is valid to establish for the mentioned exercises, discrimination and difficulty indexes in student populations
at different stages of evaluation (first date – recovery). In a first phase of this project, these exercises were used during the
years 2009 and 2010, in partial tests of forty items each, in order to qualify the items establishing difficulty and discrimination
indexes. Partial tests were eight, four of which are recoveries done seven days after the previous test has been disapproved. It
was observed that, when the group of students is evaluated in the first instance (heterogeneous group), the results show a
good fit with the reference values, while when the student population is evaluated at the instance of recovery (homogeneous
group) the results do not conform to those suggested by the reference. Based on these results, it is proposed that the student
population should be heterogeneous to obtain valid indexes in objective tests with the multiple choice form.
Keywords: multiple choice exercises database, difficulty index, discrimination index
(1)

203. One didactic innovative support for stoichiometry teaching. Nieto-Calleja Elizabeth , liz@servidor.unam.mx,
(2)
(3)
Facultad de Quimica, UNAM, Mexico, D.F. Mexico 04510, Mexico ; Carrillo-Chavez Myrna ; Hernandez-Millan Gisela ;
(4)
(5)
Lopez-Villa Norma ; Irazoque-Palazuelos Glinda . (1) Department of Inorganic Chemistry, School of Chemistry, Mexico, D.F.
04510, Mexico (2) Department of Inorganic Chemistry, Scholl of Chemistry, Mexico, D.F. 04510, Mexico (3) Department of
Inorganic Chemistry, School of Chemistry, Mexico, D.F. 04510, Mexico (4) Department of Inorganic Chemistry, School of
Chemistry, Mexico, D.F. 04510, Mexico (5) Department of Physics and Theoretical Chemistry, School of Chemistry, Mexico,
D.F. 04510, Mexico
The stoichiometry is a fundamental topic in chemistry teaching, which presents learning difficulties because on it assembles
abstract concepts such as mol, chemistry symbology, and stoichiometric relations. We present a proposal adapted from Wood
(2006), which describes a classroom experiment that tries to show the students that the stoichiometric coefficients in a
chemical equation refers to molar proportions that allows to understand that it is not the same to put equal amounts of
reagents to react, than to add them in the indicated proportions by the stoichiometric coefficients in a balanced chemical
equation. The experiment consist in making react different quantities of metallic aluminum with constant quantities of cooper
chloride (II) . It is suggested as didactic resource that the teacher favors the student's prediction, observation and the
explanation using the POE strategy. For this, it is recommended that after the balanced chemical equation have been
presented to the students and after they have been asked what do the coefficients mean, ask them all together to formulate
what will happen in the following situations:
a) When equal masses of both reagents are set to react.
b) When equal moles of both reagents are set to react.
c) When combining the reagents in the proportion 2:3 in mass.
d) When combining the reagents in the proportion 2:3 in moles.
This proposal has been worked with a group of 30 teachers of chemistry in high school level and in college's degree. The
result will be shown in the event.
204. Contribution to use of chemistry lessons to evaluate the combinatorial abilities of high school students.
(1)
Jasminka N Korolija , korolija@chem.bg.ac.rs, Studentski trg 16, Belgrade Serbia 11158, Serbia and Montenegro; Igor M
(1)
(1)
Matijasevic ; Ljuba M Mandic . (1) Department of Chemical Education, Faculty of Chemistry, Belgrade Serbia 11158, Serbia
and Montenegro
Various chemistry lesson contents can be used for enhancing and evaluating combinatorial abilities. This paper explores use
of the term mixture, an essential term for learning and understanding chemistry, as a tool for evaluating combinatorial abilities.
47 First year high school students (15 year olds) were the subjects in this study. An investigative instrument with four tasks
(definition question, conceptual questions - analysis of pictorial representations, analysis/interpretation of data and prediction
of outcomes) and one experiment (for individual work of students) was created. The tasks examined the definition of the term
mixture and understanding of the terms pure matter, homogeneous mixture, heterogeneous mixture and solubility. In addition,
the task evaluated the combinatorial abilities based on the various solubility information gathered. The students gathered
solubility information by dissolution of two nickel salts in water or ethanol and by dissolving ethanol in water. In order to
recognize how different information derived from experiments affects combinatorial ability the solubility of NiCl2•6H2O was
tested by one group of the students and the solubility of NiSO4•7H2O by the other. The following question was used for the
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evaluation of combinatorial ability: “How many homogeneous mixtures can be made from ethanol, water and nickel salt you
used in your experiments?” The results showed only 10.6% of students solved the problem successfully, leading to the
conclusion that the students involved in the study generally lacked combinatorial ability. The possible effect of different
information available on students' combinatorial ability could have not been evaluated.
(1)

205. SEGQuim: Enhancing the academic experience in graduate chemistry school. Carlos J Valle Diaz ,
cj.vallediaz@gmail.com, University of Puerto Rico, Río Piedras Campus, Department of Chemistry, PO Box 23346, Rio
(1)
(1)
(1)
(1)
Piedras PR 00931, Puerto Rico ; Salvador D. Gavalda ; Karinel Nieves ; Zulma I. Garcia ; Yamaris Pacheco ; Edward
(1)
(1)
(1)
Aviles ; Freisa Joaquin ; Ingrid Montes . (1) Graduate Chemistry, University of Puerto Rico Rio Piedras Campus, Rio
Piedras PR 00931, Puerto Rico
SEGQuim (Spanish acronym for Chemistry Graduate Students Society) is a recognized student organization from the
University of Puerto Rico, R°o Piedras. This is the irst student organization at the chemistry graduate program and was
created in September 2007 with an initial enrollment of 60 members; currently it still represents over half of all chemistry
graduate students. SEGQuim seeks to engage its students in activities of social, personal, cultural and academic interest that
complimentthedepartment curriculum. These activities encourage our members to improve soft skills, critical for their
professional growth: social consciousness, teamwork, communication, character, organizational skills, leadership, initiative,
ability to relate to others, and self-insight.ˇSEGQuim seeks the professional maturity of its members, emphasizing social
responsibility.ˇSEGQuim is involved in community service (outreach and inreach). The extracurricular activities SEGQuim
offers encourage members to develop initiative in other aspects of their lives. Socialization among faculty, students and the
chemistry community has become more usual through SEGQuim. In its 4 years, SEGQuim activities have increased, thus
showing our ongoing responsibility to this organization, our peers and the community.ˇ Presently, we aim to serve the need of
our graduate students. In response to concerns about available resources and graduate school curriculum, we proposed a
series of surveys to address these issues. The results will be used to establish meetings with professors and administrators in
order to find solutions.ˇ Sharing our story during the International Year of Chemistry will serve as inspiration for other graduate
schools to establish their own interdisciplinary, extracurricular organization.
(1)

206. Design and implementation of Analytical Chemistry courses by competencies. Elsa Gpe. Ramirez Villarreal ,
elsa49@hotmail.com, Ave. Madero y Dr. Aguirre Pequeño, Col. Mitras, Monterrey, N.L. 64460 México., Bartolomé de las
(2)
Casas 701 Col. Roble Norte, San Nicolás de los Garza Nuevo León 66420, Mexico ; Angélica Margarita Romero de Leon ;
(3)
(4)
(5)
Aurora de Jesús Garza Juárez ; Rocío Castro Ríos ; Magdalena Escobar-Saucedo . (1) Department of Analytical
Chemistry., School of Medicine. UANL, Monterrey Nuevo Leon 64460, Mexico (2) Department of Analytical Chemistry, School
of Medicine. UANL, Monterrey Nuevo León 64460, Mexico (3) Department of Analytical Chemistry, School of Medicine. UANL,
Monterrey Nuevo León 64460, Mexico (4) Department of Analytical Chemistry, School of Medicine. UANL, Monterrey Nuevo
León 64460, Mexico (5) Department of Analytical Chemistry, School of Medicine. UANL, Monterrey Nuevo León 64460,
Mexico
Undergraduate education requires a renovated vision that would allow for a better planning of courses and subjects. This
vision has to take into account globalization and the constant changes in the needs of societies, advancement in
methodologies, shifts in supply and demand for Chemists, etc. Based upon the Educational Framework of the UANL's School
of Medicine that enunciates that education should be imparted in competences, we embarked in a thorough analysis and
redesign of the Analytical Chemistry I and II courses. We redesigned both courses and the subjects included in each course
based upon the core competencies that students need to possess at the end of the coursework. We now discuss the new
structure for the courses.
(1)

207. Expository programs: Enhancing chemistry and technology education. Samirah Mercado ,
(1)
samirah.mercado1@upr.edu, PO Box 9019, Yauco PR 00680, Puerto Rico ; Juan Lopez . (1) Department of Chemistry,
University of Puerto Rico, Mayaguez Campus, Mayaguez PR 00680, Puerto Rico
The expository programs consist of a nucleus of graduate and undergraduate fellows with multidisciplinary knowledge and
experiences. Their purpose is to enhance the understanding of chemistry and technology of K-12 teachers and students.
Three sub-programs form this relationship: Science on Wheels uses demonstrations to communicate and promote the world of
chemistry, Global Learning and Observations to Benefit the Environment which helps integrate chemistry and environmental
measurements into schools, and Calculator Based Laboratory, uses LabQuest, graphic calculators and sensors to incorporate
chemistry and technology into the curriculum. Since 1991, 144 fellows offered 369 science demonstrations to more than
95,372 individuals increasing their enthusiasm for science and technology. From the year 2001 to 2010, 159 fellows trained
601 teachers through 20 summer workshops and 86 follow-up activities. The results were 1,360 full class visits, with one to
three contact hours, a total of 24,855 students, helping them learn science and obtain experimental data. Students'
evaluations show increase of knowledge in science concepts presented. Indeed, information from the Office of Institutional
Research and Planning of University of Puerto Rico, in the last five years indicates the number of students enrolled in science
and engineering programs increased almost 40% and 20%, respectively from those schools interacting with the programs. We
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also observed an increase in the number of fellows that pursued a PhD program in Science and Engineering careers. These
impact indicators suggest that scientific interactions between fellows and pre-college teachers and students successfully
improve students' knowledge and attitudes towards pursuing a university career.
(1)

208. The Targeted Misconception Inventory (TMI). Keily Heredia , kheredia@mail.usf.edu, 4202 E Fowler ave CHM 205,
(1)
Tampa Fl 33620, United States ; Jennifer Lewis . (1) Chemistry, University of South Florida, Tampa Fl 33620, United States
Inspired on one of Treagust's diagnostic exam, the Targeted Misconception Inventory (TMI) was developed. The instrument
includes items for three important concepts covered in General Chemistry I: Bond Energy, Phase Changes, Ionic/Covalent
Bond. The TMI includes three two-tier multiple-choice questions with a parallel structure that includes three consistent
incorrect ideas as distracters. This structure allows looking in details at how students are answering in a particular concept,
and identifying which incorrect idea they are choosing consistently, if any. The instrument was given as a paper and pencil
low-stakes test during the second week of class. Results from students' responses including the most common incorrect idea
for a particular sample, and how the results influenced instruction of these concepts will be presented.
(1)

209. Design, synthesis and evaluation of novel and selective IKK inhibitors. Sabin Llona Mínguez , sabin.llona(1)
minguez@strath.ac.uk, 161 Cathedral Street, Glasgow Scotland G4 0RE, United Kingdom ; Nahoum G Anthony ; Simon P
(1)
Mackay . (1) The Strathclyde Institute of Pharmacy and Biomedical Science, Glasgow Scotland G4 0RE, United Kingdom
As part of a multidisciplinary project targeting hormone refractory prostate cancer, a collection of small molecules were
screened against IKK and NF-kB. Initial screening revealed a purine-like scaffold as a moderate inhibitor of IKK. Derivatization
of this initial hit allowed us to develop a single-digit micromolar inhibitor of IKK, with a 30-fold selectivity of one isoform over the
other and good P450 metabolism profile. In order to understand the structure activity relationship (SAR), we built a homology
model using Accelrys Discovery Studio software. This hypothetical 3D model, guided us through the design of new chiral
amine ligands for our scaffold in order to increase potency and control selectivity.
Here we would like to present the asymmetric synthesis of enantiopure cis-3 and trans-3-arylcyclohexylamines, 3aminocyclopentane-1,2-diols and 4-aminocyclopentane-1,2,3-triols as ligands for our IKK inhibitor scaffold.
210. An alternative synthetic route to diiodoperfluoroalkylphosphines and perfluoroalkylphosphonic acids. DAVE V.
(1)
CASSIE , dcassie@gmail.com, MARACAS ROYAL ROAD, ST. JOSEPH ST. JOSEPH 00000, Trinidad and Tobago . (1)
DEPARTMENT OF CHEMISTRY, UNIVERSITY OF THE WEST INDIES, ST. AUGUSTINE, Trinidad and Tobago
A general alternative synthetic route to diiododperfluoroalkylphosphines was developed by means of investigations into the
synthesis of perfluoroethylene-bridged diphosphines. The reaction of diphosphorus tetraiodide and perfluoroalkyl iodides in
o
anhydrous benzonitrile at 150 C leads to the formation of diiodoperfluoroakylphosphines which can be oxidatively hydrolyzed
to produce the perfluoroalkylphosphonic acids. A new perfluoroethylene-bridged diphosphine, tetrafluoroethyl-1, 2diphosphonous diiodide, I2PCF2CF2PI2 has been synthesized as a precursor to the perfluoroethylene-1, 2-bisphosphonic acid
in addition to iodotetrafluoroethylphosphorus (III) diiodide, ICF2CF2PI2 and its acid derivative, 2-iodotetrafluoroethylphosphonic
acid.
(1)

211. Total synthesis of 24-membered macrolide (3R,16Z,20E,23S)-eushearilide. Takayasu Yamauchi ,
(1)
(1)
yamauchi@hoshi.ac.jp, Ebara 2-4-41, Shinagawa Tokyo 142-8501, Japan ; Jun-ichi Takidaira ; Shigeru Sasaki ; Noriko
(2)
(1)
Mizushima ; Kimio Higashiyama . (1) Institute of Medicinal Chemistry, Hoshi University, Shinagawa Tokyo 142-8501, Japan
(2) Faculty of Pharmaceutical Sciences, Yokohama College of Pharmacy, Yokohama Kanagawa 245-0066, Japan
Eushearilide was isolated from Eupenicillium Shearii in 2006 by Hosoe et al and showed a broad range of antifungal activity
against human pathogens Aspergillus fumigatus, Trichophyton spp and Candida spp. The relative structure is unique among
diphosphate in condensing with a choline and a 24-membered macrolide with a non-conjugated diene. But the absolute
configuration of two chiral centers has not been decided yet. Our goals determine the absolute structure by the total synthesis
and the antimicrobial activity of its derivatives. Synthetic strategy by the chiral pool method was applied to a parallel route with
L-malic acid and chiral (S)-propylene oxide as starting material. It was extended a carbon chain by two Wittig reactions and
closed the ring with Shiina and/or Yamaguchi macrolactonizations. Finally, phosphate and choline were induced in
macrolactone to afford two diastereomers of eushearilide for 15 steps.
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(1)

212. Supported ionic liquid phase catalysis in continuous supercritical flow. Ruben Duque , rd356@st-andrews.ac.uk,
(1)
(2)
(1)
North Haugh, St. Andrews Fife, United Kingdom ; Herve Clavier ; Marc Mauduit ; Steven P Nolan ; David J Cole(1)
Hamilton . (1) School of Chemistry, University of St. Andrews, St. Andrews Fife KY16 9ST, United Kingdom (2) Ecole
Nationale Supérieure de Chimie, Rennes 35700, France
The separation of catalysts from the solvent and reaction products remains one of the major disadvantages of homogeneous
catalytic reactions, which are otherwise advantageous because of their high activity, tuneable selectivity and ease of study. In
1, 2
recent years many different strategies have been employed to address this problem. Ideally, the reactions would be carried
out in continuous flow mode with the catalyst remaining in the reactor at all times, whilst the substrates flow over the catalyst.
3
A variety of continuous flow reactions have been proposed, but in this presentation we shall highlight the use of supported
ionic liquid phase catalysts, over which the substrates flow dissolved in supercritical carbon dioxide (scCO2) with the products
4
being also removed by the scCO2 stream. In a tubular flow reactor, the catalyst is supported within a thin film of an ionic liquid
supported within the pores of a microporous silica. The use of pressurised CO2 as the transport medium offers certain
advantages which allow for high reaction rates, high rate of transport of substrates over the catalyst and low leaching of both
5
the catalyst and the ionic liquid. We shall describe work on various different reactions including metathesis, nowadays
considered as one of the most powerful synthetic tools in organic chemistry, as well as hydrogenations and carbonylations.
References:
1
D.J. Cole-Hamilton, Science, 2003, 299, 1702.
2
D.J. Cole-Hamilton, R.P. Tooze, eds., Catalyst Separation, Recovery and Recycling; Chemistry and Process Design,
Springer, Dordrecht, 2006.
3
D.J. Cole-Hamilton, T.E. Kunene, P.B. Webb, Multiphase Homogeneous Catalysis, ed. B. Cornils, Wiley VCH, Weinheim,
2005, vol2, pp. 688.
4
U. Hintermair, Z. Gong, A. Serbanovic, M.J. Muldoon, C.C. Santini, D.J. Cole-Hamilton, Dalton Trans., 2010, 39, 8501.
5
R. Duque, E. Öchsner, H. Clavier, F. Caijo, S.P. Nolan, M. Mauduit, D.J. Cole-Hamilton, Green Chem., 2011, DOI:
10.1039/c1gc15048k.
(1)

213. Efficient synthesis of chiral building blocks using enantioselective carbonylation reactions. Tina M. Konrad ,
(1)
tmk3@st-andrews.ac.uk, North Haugh, St Andrews Fife KY16 9ST, United Kingdom ; José A. Fuentes ; Alexandra M. Z.
(1)
(1)
Slawin ; Matthew L. Clarke* . (1) School of Chemistry, University of St Andrews, St Andrews, United Kingdom
Hydroxy- and alkoxy-carbonylation of alkenes could be one of the most efficient syntheses of chiral fine chemicals. However,
these potentially very efficient reactions have been under-exploited in the synthesis of more complex value-added chemicals
such as chiral intermediates. Part of the reason for this lies in a lack of catalysts that can simultaneously control chemo-, regio1
and enantio-selectivity. After decades of extensive research designing and examining new ligands, almost all
hydroxycarbonylation catalysts have given near racemic carboxylic acid products. The best reproducible result reported in
literature has given around 43% e.e. for the hydroxycarbonylation of styrene, with some more encouraging results in the
2
methoxycarbonylation of styrenes. We have come across a highly unusual di-palladium pre-catalyst that can catalyse the
hydroxycarbonylation of styrene with up to 80% e.e., under much milder conditions, using less co-catalyst and lower
temperatures than those used in the literature. Initial results suggest that this high selectivity is not limited to styrene, with
succcessful enantioselective hydroxycarbonylations of norbornene and alkoxycarbonylation also having been carried out with
3
good to excellent enantioselectivity (up to 95% e.e.). Highlights and current challenges from this topic will be presented.
1 (a) J.J.R. Frew, K. Damian, H.V. Rensburg, A.M.Z. Slawin, R.P. Tooze, M.L. Clarke Chem. Eur. J. 2009, 15, 10504. (b) A.
Grabulosa, J.J.R. Frew, J.A. Fuentes, A.M.Z. Slawin, M.L. Clarke J. Mol. Catal. 2010, 330, 18.
2 (a) I.del Rio, N. Ruiz, C. Claver, L.A. van deer Veen, P.W.N.M. van Leeuwen J. Mol. Catal. A 2000, 161, 39 (b) C.Godard, A.
Ruiz, C. Claver Helv. Chim. Acta 2006, 86, 1610.
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3 (a) T.M. Konrad and M.L. Clarke, PCT patent application (priority date 11/09/09). (b) T.M. Konrad, J. A. Fuentes, A.M.Z.
Slawin and M.L. Clarke Angew. Chem. Int. Ed. 2010, 49, 48, 9197.
214. Property-based design and synthesis of novel quinoline/acridine hybrids bearing small heterocyclic systems.
(1)
Fernando A. Rojas , fernandorojas799@gmail.com, Cll 9 Cr 27 Ciudadela Universitaria, Bucaramanga Santander, Colombia
(1)
; Vladimir V. Kouznetsov . (1) Escuela de Química, Laboratorio de Química Orgánica y Biomolecular, Universridad Industrial
de Santander, Bucaramanga Santander 68002, Colombia
Molecular hybridization has shown to be an useful strategy against multidrug resistant strains of Plasmodium falciparum and
numerous cancer cell lines. Moreover, since the chloroquine (CQ) has shown some antitumor activity, double pharmacophoric
approaches combining the CQ structure with different heterocyclic systems allow to obtain active compounds against
multidrug resistant cancer cell lines and revealed the anti-cancer potential of the 4-aminoquinoline scaffolds. Based on these
data and the previous results obtained by our group, we decided to address the property-based design and synthesis of new
quinoline and acridine hybrids (3-8) bearing small heterocyclic systems. These compounds were obtained in good yields
starting
with
quinoline
or
acridine
diamines
(1,2)

Some of these compounds performed a prominent Drug-like properties profile and stand as possible lead compounds within
the new antimalarial and/or anti-cancer agents discovery
Comp.
3
4
5
6
7
8

Yield (%)
98
85
76
80
65
87

mp (°C)
195-198
148-150
180-183
190-193
200-202
115-118

MW (g/mole)
320.8
315.8
408.2
463.0
400.9
449.9

Log P
2.09
2.54
4.86
5.55
3.65
3.72

Log D7.4
2.88
0.20
4.91
2.71
-0.34
2.67

215. Free-solvent and efficient synthesis of new isoindolo[2,1-a]quinolin-11(5H)-ones via one-pot imino Diels-Alder
(1)
cycloaddition and intramolecular cyclization promoted by a green cellulose-SO3H catalyst. Diego R Merchan ,
(1)
dmerchan@ciencias.uis.edu.co, Carrera 27 Calle 9, Bucaramanga Santander 680002, Colombia ; Vladimir V Kouznetsov .
(1) Laboratorio de Química Orgánica y Biomolecular, Universidad Industrial de Santander, Escuela de Química, Bucaramanga
Santander 680002, Colombia
Isoindolo-tetrahydroquinoline molecules are important rigid biomodels, being formal analogs of a tetracyclic alkaloid isolated
from Berveris darwinii Hook. The synthetic routes to this core include several steps, extent reaction times, hazardous catalyst,
toxic solvents and low yields. We addressed to a three-component imino Diels-Alder cycloaddition/intramolecular cyclization
sequence that allow obtaining the isoindolo-tetrahydroquinoline backbone. Studying different solvents (MeCN, MeOH, PEG
400 and PEG 6000) and catalysts (PEG-SO3H, SiO2-SO3H, starch-SO3H and cellulose-SO3H) on this one-pot process, we
found the cellulose-SO3H3 as the best catalyst, affording short reaction times and high yields.
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The cellulose-SO3H-catalyzed multicomponent reaction between the anilines (1), phtaldehydic acid (2) and the isoeugenol (3)
was performed to obtain a new series of isoindolo[2,1-a]quinolin-11(5H)-ones (4) with 65-72 % yield. Their structures were
1
13
elucidated by IR, GC-MS and H, C, 1D and 2D NMR experiments. The relative trans- orientation of H2ax, and H4ax, was
established from the large vicinal coupling constants J2ax,3ax and J3ax,4ax = 10.6 - 11.1 Hz. The cellulose-SO3H catalyst was
used for first time in the aza-polycyclic molecules synthesis.
216. Phosphomolibdic acid-catalyzed ABB' type reaction: Highly and efficient synthesis of privileged 2-methyl-1,2,3,4(1)
tetrahydroquinolines. Carlos A. Martínez , camartinez@ciencias.uis.edu.co, Carrera 27 calle 9, Bucaramanga Santander
(1)
(1)
680002, Colombia ; Diego R. Merchan ; Vladimir V. Kouznetsov . (1) Escuela de Química, Laboratorio de Química Orgánica
y Biomolecular, Univerdad Industrial de Santander, Bucaramanga Santander 680002, Colombia
Tetrahydroquinolines (THQ) represent an essential structure within several natural and pharmaceutical agents. The privileged
2-methyl-THQ core is vital in the synthesis of many compound of scientific interest (natural analogs, total synthesis of natural
products and metalloprotein inhibitors). Nowadays, the most applied methodology on the construction of THQ is the Povarov
reaction (imino Diels-Alder). We report, for the first time, the new face of the Povarov reaction, eliminating the aldehyde and
therefore using two equivalents of the dienophile (N-vinyl amide). After the methyl-imine preformation from suitable 4substituted anilines (1) and N-vinyl-amides (2) throughout an addition/elimination reaction, the enamide also acts as dienophile
towards the 6-substituted-2-methyl-4-amidyl-1,2,3,4-tetrahydroquinolines (3) generation.

This approach has been classified as an ABB'-type reaction, that means the incorporation of two molecules of alkene in the
final adduct. The best conditions in this synthesis are based on phosphomolybdic acid (PMA) catalysis in MeCN to room
temperature, furnishing the 2-methyl-THQ (3a-e) in 30-96%. The new THQ library structures were elucidated by IR, GC-MS
1
13
and H, C NMR 1D and 2D.
(1)

217. New approach for the preparation of alkyl iodides. Sara M Delgado-Rivera , saramdr@gmail.com, PO Box 179, Las
(1)
(2)
Piedras Puerto Rico 00771, Puerto Rico ; Ingrid Montes ; Francisco Arnáiz . (1) Department of Chemistry, University of
Puerto Rico, Rio Piedras Campus, San Juan Puerto Rico 00931, Puerto Rico (2) Department of Chemistry, University of
Burgos, Burgos Spain 09001, Spain
Alkyl iodides are useful reagents for organic synthesis. Primary alkyl iodides are excellent substrates for SN2 substitution
reactions and for carbon-carbon coupling reactions like Negishi and Sonogashira. However, there are limited methods to
synthesize alkyl iodides from different compounds; the most common are the primary alcohol reactions with phosphorus triiodide and secondary or tertiary alcohols with hydroiodic acid to obtain the corresponding alkyl iodide. The Finkelstein reaction
provides an alternative to obtain alkyl iodides from primary alkyl chlorides. Also the reaction of alkenes with hydroiodic acid
gives the addition reaction with Makovnikov's regiochemistry. Our investigation aims to develop a different method to
synthesize alkyl iodides from a variety of substituted alkyl chlorides in the presence of solid iodine, solid aluminum, and using
carbon disulfide as solvent. The results and limitations of this study will be elaborated.
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218. Efficient general synthesis of 1,2-dihydropentalenes. Necdet Coskun , ncoskun@sfsu.edu, Gorukle Campus, Bursa
(2)
(2)
(2)
Marmara 16059, Turkey ; Ihsan Erden ; Christian Gaertner ; Saeed Azimi . (1) Chemistry, Uludag University, Bursa
Marmara 16059, Turkey (2) Chemistry and Biochemistry, San Francisco State University, San Francisco California 94132,
United States
1,2-Dihydropentalenes have previously been prepared by a variety of methods, most notably by Hafner's thermal
intramolecular cyclizations of 6-(2-N,N-dialkylaminovinyl)fulvenes-reductive dimethylamine elimination methodology. This
method, however, is not general and is only applicable to the synthesis of a few derivatives. Houk et al. reported an extension
of Hafner's method to 6-(ω-formylalkyl) substituted fulvenes to intramolecular enamine-fulvene 6+2 cycloadditions, leading to
tricyclic 1,2-dihydropentalene derivatives. We report here a general and exceptionally simple synthesis of a large variety of
1,2-dihydropentalenes by intermolecular condensation of in situ generated enamines with fulvenes. By using appropriately
functionalized fulvene precursors we have also explored intramolecular ring annulations of the 1,2-dihydropentalene
derivatives.

219. Asymmetric synthesis of Indolo[2,3-a]quinolizidine ring through the addition of 1-siloxyfurans to β-carboline
(1)
imines. Yaneris Mirabal Gallardo , yanerismirabal@yahoo.com, Casa Central, 2 Norte 685, Talca Talca, Chile ; Maria
(1)
(1)
D.P.C. Soriano , mariacaramantin@yahoo.com, Casa Central, 2 Norte 685, Talca Talca, Chile ; Leonardo S. Santos ; Julio
(2)
(2)
(3)
Caballero ; Jans Alzate-Morales ; Mario J. Simirgiotis . (1) Laboratory of Asymmetric Synthesis, Chemistry Institute of
Natural Resource, University of Talca, Talca Talca 747, Chile (2) Center for Bioinformatics and Molecular Simulations,
University of Talca, Talca Talca 721, Chile (3) Laboratory of Natural Products, Faculty of Basic Sciences, University of
Antofagasta, Antofagasta Antofagasta, Chile
A concise asymmetric diastereoselective strategy for the synthesis of indolo[2,3-a]quinolizidine derivative (1) was developed
using diastereoselective addition of 1-siloxyfurans 4 to imine 3 through chiral auxiliary induction.

1

The addition of ionic liquids as addictives in the reactions favored the threo configuration in the major adduct compounds . The
stereochemical outcome of the threo/erythro selectivity was rationalized based on transition state and IRC calculations at
1,2
DFT (B3LYP) and MP2 theories. MP2 calculations showed to be the method of choice in these systems, which secondary
orbital interactions were observed in the threo transition state of the addition of 4 to 3 by orbital desymmetrization.
i
Furthermore, the work also suggested that 1-siloxyfuran 4a ( Pr) was the nucleophile of choice in this kind of Mannich
reactions. Moreover, the strategy features the use of Mitsunobu reaction to insert an amino group with the correct
3
configuration into amine 2 , key intermediate to achieve 1. The synthetic route can also be applied in the total synthesis of
promising aza-b-carboline compounds.
Acknowledgments
FONDECYT, Talca University and PBCT (PSD-50). for financial support
Reference
1. Soriano, M. D. P. C.; Shankaraiah, N.; Santos, L. S. Tetrahedron Lett. 2010, 51, 1770–1773.
2. Bur, S. K.; Martin, S. F. Org. Lett. 2000, 2, 3445-3447.
3. L. S. Santos, Y. Mirabal-Gallardo, N. Shankaraiah, M. J. Simirgiotis, Synthesis, 2011, 1, 51.201
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220. Ferrocenyl chalcones as precursors for the synthesis of new ferrocene polymers. Johanna Fajardo ,
(1)
(1)
fajardojohanna2@gmail.com, PO Box 23346, San Juan PR 00931, Puerto Rico ; Janice Soto ; Ingrid Montes . (1)
Department of Chemistry, University of Puerto Rico, Río Piedras, San Juan, Puerto Rico
Polymers represent the largest and versatile class of biomaterials being extensively applied in multiple biomedical
applications. This versatility is attributed to the relative ease with which polymers can be designed and prepared with a wide
variety of structures and appropriate physical, chemical, surface, and biomimetic properties. Ferrocene polymers have been
widely studied because of their many applications. These applications include biocatalysis, biosensing, biofuel cells, films,
anticancer agents, biomedical engineering, material sciences, biophysics, biological activity, and synthetic organic chemistry.
However, one of the most explored applications of these ferrocene polymers is their electrochemistry, because of their unique
electrochemical properties. Ferrocene derivatives show different electronic, optical, and redox properties due to their structure
and can be used to prepare a series of electrochemical labels for the detection of DNA hybridization. The main goal of this
investigation is to synthesize and characterize new ferrocene polymers from ferrocenyl chalcones and explore their potential
applications. This research stills a work in process. Preliminary results will be presented toward the synthesis of novel
ferrocene polymers.
221. Reaction of trifyl-imidazole with aldoximes: Facile synthesis of nitriles and formation of novel aldoxime/(bis)N(1)
trifyl imidazole adducts. Kenneth K. Laali , kenneth.laali@unf.edu, 1, UNF Drive, Jacksonville Florida, United States ;
(1)
Rajesh G Kalkhambkar . (1) Department of Chemistry, University of North Florida, Jacksonville Florida 32224, United States
The synthetic utility of N-Trifylimidazole as an in-situ reagent for facile, high yielding, synthesis of various aliphatic, aromatic,
and heteroaromatic nitriles from the corresponding aldoximes has been demonstrated. With benzaldoximes, in presence of
certain substitutents (2-F; 2-OMe; 3-CF3; 2-Me-5-F) a different course of reaction was observed, leading instead to novel 1:1
aldoxime/(bis)N-triflyl-imidazole covalent adducts, in which oxygen atom in the aldoxime moiety is bonded to the imidazole C-2
ring carbon. For these aldoximes, conversion to nitrile could be effected by reaction with Tf2O in the absence of imidazole. The
molecular structure of the 1:1 adduct formed from 2-methyl-5-fluoro-benzaldoxime was confirmed by X-ray analysis. A
mechanism for the formation of 1:1 adducts via the N-heterocyclic carbene (NHC) derived from in situ formed bis-N-triflylimidazolium triflate has been suggested. Various attempts to isolate such adducts via the reaction of an authentic sample of
bis-N-trifyl-imidazolium trifate with imidazole and aldoxime were unsuccessful. Remarkably, whereas isolated aldoxime
adducts undergo deprotonation/methylation with NaH/MeI, an authentic sample of bis-N-trifyl-imidazolium triflate did not
undergo H/Me exchange under these conditions. The resulting adducts were analyzed by various 2DNMR techniques.
222. Unexpected oxidation of tetrahidrolepidines to lepidines during intramolecular microwave assisted Friedel(1)
Crafts alkylation of solid sopported 4-N-phenyl-1-butenes. Diego A. Roa , Droa77@gmail.com, Ciudad Universitaria
(1)
(1)
Carrera 27 Calle 9, Bucaramanga Santander, Colombia ; Sebastián Flórez ; Juan M. Urbina . (1) Department of Chemistry,
Universidad Industrial de Santander, Bucaramanga Santander, Colombia
Lepidine (4-methylquinoline) is a common core in diverse molecules with pharmacological activity and it is also present in
several polyconjugated structures used in optoelectronic materials; scientific interest in new and easy access to their
derivatives increase continuously. Several methodologies for the preparation of quinolines and lepidines have been reported
but microwave assisted intramolecular Friedel-Crafts alkylation on solid supports has not been extensively used for this
purpose. When studying the microwave assisted formation of 1,2,3,4-tetrahydrolepidines (2) from 4-N-aryl-4-phenyl(propyl)-1butenes (1) adsorbed on silica-sulfuric acid (SSA), the unexpected oxidized lepidines (3) were obtained in good yields (70 –
90%).

The serendipitous reaction observed use short reaction times (10-15 min) and almost certainly the regioselective 6-exo-trig
Friedel-Crafts cyclization product (2) is formed but immediately oxidized. Reaction conditions use 8g of SSA for each mmol of
(1). When using thermal condition oxidation product (3) is not formed. An experiment design to optimize reaction conditions as
well as the reaction of tetrahydrolepidines (2) adsorbed on SSA under microwave radiation are in progress.
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223. Comparison of organocatalytic asymmetric aldol reaction under traditional solution vis-a-vis solvent-free
(1)
conditions. José Gregorio Hernández , gregoriojose_@relaq.mx, Av. Instituto Politécnico Nacional 2508 Col. San Pedro
(2)
(1)
Zacatenco, México, D.F. México 07360, Mexico ; Víctor García-López ; Eusebio Juaristi . (1) Departamento de Química,
Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional, Mexico city Mexico 07000, Mexico (2)
Departamento de Química, Instituto Tecnológico y de Estudios Superiores de Monterrey, Monterrey Nuevo León 64849,
Mexico
In the field of organocatalysis, the asymmetric aldol reaction has been extensively studied; however the majority of the reports
involve the use of aldehydes as acceptors. By contrast, studies where ketones act as electrophiles have been less explored,
despite the fact that this reaction may provide efficient access to chiral tertiary alcohols. In particular, the use of isatin as an
electrophile is very attractive because the reaction affords chiral hydroxy oxyindole derivatives, which are an important
structural motif in many biologically active compounds. For this reason, we synthesized a serie of (S)-proline-based dipeptides
to compare its organocatalytic activity in the aldol reaction between isatin and acetone, under traditional solution conditions
vis-a-vis solvent-free conditions using High-Speed Ball-Milling (HSBM).
Figure 1. Relative organocatalytic activity of dipeptides 1a-c under traditional solution conditions vis-a-vis solvent-free
conditions.

The results reveal that reactions employing HSBM afford the desired product (4) in acceptable yield, using only 3 equiv of
acetone and in short reaction times. Furthermore, enantiomeric excesses in aldol product (4) were always superior using
HSBM, relative to the reaction under traditional magnetic stirring. In particular, dipeptide (S,S)-1c afforded the expected (S)-3hydroxyindolidone (4) in 50% ee.
(1)

224. Synthesis and characterization of mono-, bis-, and unsymmetrical ferrocenyl chalcones. Myrna R. Otano-Vega ,
(1)
rakel_ov@hotmail.com, PO Box 1945, Lares Puerto Rico 00669, Puerto Rico ; Ninoshka Lafontaine-Vargas ; Ingrid
(1)
Montes . (1) Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, San Juan Puerto Rico 00931-3346,
Puerto Rico
Ferrocene has a rich chemistry by virtue of its capability for the preparation of a large number of derivatives, including monoand bis functionalized. Researchers are particularly interested in the synthesis of ferrocene derivatives, because the
incorporation of it in bioactive and traditional drugs can induce changes in molecular properties such as cytotoxic effect on a
human cancer cell lines. Others applications of ferrocenyl chalcones are conceivable, for example: in the detection of
carbohydrates, proteins, environmental pollutants, or other small molecules. Although several methodologies have been
reported for its synthesis, the Claisen-Schmidt reaction is preferred. Reported modifications to the Claisen-Schmidt reaction
conditions result in moderate to good yields and shorter reaction times. However, some of these methods present limitations
such as, the use of large amount of toxic solvents, use of reagents in excess, and multiple workup steps. In addition, a mixture
of products have been reported for the synthesis of 1,1'-diacetylferrocene derivatives. Our research group is mainly focused on
the synthesis and characterization of ferrocene derivatives and to study their diverse applications. The synthesis of some
derivatives from acetylferrocene and 1,1'-diacetylferrocene have been improved and some not previously reported have been
synthesized from moderate to good yields. The general synthetic methodology towards these three families of ferrocenyl
chalcones and their characterization will be elaborated. Work supported by Pfizer Pharmaceutical.
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225. Unexpected copolymers from the condensation of o-aminobenzyl alcohol with phthalaldehyde and o(1)
aminobenzaldehyde. Hanna S Abbo , habbo@uwc.ac.za, Private Bag X17, Bellville, Cape Town Cape Town 7535, South
(1)
Africa ; Salam J.J. Titinchi . (1) Chemistry, University of the Western Cape, Cape Town Western Cape 7535, South Africa
The condensation of o-aminobenzyl alcohol with phthalaldehyde and o-aminobenzaldehyde without using an initiator leads to
the formation of unexpected and new heteropolymeric products having low molecular weights instead of 3,1-benzoxazine
derivatives or Schiff bases. The structures of polymeric products show hemiacetal and secondary amine or imine functionality.
Elemental analysis, IR, and UV-visible spectroscopic methods elucidated the structures of these polymer compounds. These
two co-polymers are coloured and insoluble in most coordinating and non-coordinating solvents. The mechanisms of these two
reactions were suggested.
226. Synthesis and characterization of novel spiroaminoborates esters derived from nonracemic 1,2-aminoalcohols.
(1)
Melvin De Jesús Flores , melvin.dejesus@upr.edu, CUH Station, 100 Carr 908, Humacao Puerto Rico 00791, Puerto Rico ;
(1)
(1)
(1)
Viatcheslav Stepanenko ; Carmelo García ; Margarita Ortiz-Marciales . (1) Department of Chemistry, University of Puerto
Rico, Humacao Puerto Rico 00791, Puerto Rico
The use of chiral 1,3,2-oxazaborolidines have been studied and applied since decades in asymmetric organic synthesis,
particularly, in enantioselective reduction of ketones, imines and oxime ethers. However, the sensitivity of these reagents to
atmospheric moisture makes them difficult to handle, isolate and purify. Previously, our group has prepared novel air-stable
oxazaborolidine-like spiroborate esters that were successfully applied for asymmetric borane reduction of prochiral ketones
and oxime ethers. Presently, in order to expand the diversity and synthetic utility, we have designed new chiral spiroborate
esters from nonracemic 1,2 aminoalcohols. Characterization and energy studies to determine thermal stability will be
presented.

(1)

227. Functionalization of the ferrocenyl chalcones framework. Juan C Aponte-Santini , juankyacs@gmail.com, PO Box
(1)
(1)
(2)
23346, San Juan Puerto Rico 00931-3346, Puerto Rico ; Ingrid Montes-González ; Fernando Correa ; David Sanabria . (1)
Department of Chemistry, University of Puerto Rico-Río Piedras Campus, San Juan Puerto Rico 00931-3346, Puerto Rico (2)
Department of Natural Sciences, Interamerican University-Metropolitan Campus, San Juan Puerto Rico 00919-1293, Puerto
Rico
Inhibition of tubulin by depolymerization or destabilization prevents cancer cells from microtubules production, guiding the
discovery of anticancer drugs that are active through this mechanism, opening new pathways in research on the discovery of
drugs with this potential. Reports of chalcones attribute biological and pharmacological activities to these compounds including
anticancer properties. Compounds with chalcone-based structure and analogs of combretastatin A-4 are potent inhibitory
agents who promise treatments to human cancers and their ease in synthesis is one parameter that is considered for future
therapeutic uses. Incorporation of heterocycles opens a broad new pathway to compounds with anticancer potential due to
their activity and cytotoxicity. Moreover, the attention that ferrocene has acquired during decades by its benefits and
properties, is what imparts the development of our research. Incorporation of the three-dimensional ferrocenyl group can result
in favorable changes of biological properties including toxicity decrease. This leads us to the general objective to synthesize
new ferrocenyl heterocyclic compounds and study their biological activity. Synthetic routes and characterization of these
compounds will be exposed. Ferrocenyl chalcones have been synthesized from moderate to good yields in our laboratory,
which are precursors for heterocyclic compounds. Moreover, different methodologies have been tried for the core
functionalization to obtain positive results and pure compounds. The synthetic methodology and characterization of these
compounds will be elaborated.
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228. Three-component synthesis of pirazolylpyrrolopyrroles by 1,3-dipolar cycloaddition reaction. Jaime Gálvez ,
(1)
(1)
jalberto03@hotmail.com, Calle 13 # 100 - 00, Cali Valle del Cauca 25360, Colombia ; Jairo Quiroga ; Braulio Insuasty ;
(1)
Rodrigo Abonía . (1) Department of Chemistry, Universidad del Valle, Cali Valle del Cauca 25360, Colombia
Pyrroles are an important class of heterocyclic compounds, whose structural motifs appear in many biologically active natural
products, and serve as building blocks in the total synthesis of these compounds. Many methods and multistep operations
have been developed for the synthesis of substituted pyrroles. The importance of this molecules is well recognized, thus the
[3+2] reaction of azomethine ylides with electron deficient dipolarophiles has emerged as one of the most useful methods for
the preparation of these molecules usually in a convergent manner. In addition, the reaction is very versatile and consequently
is well suited for combinatorial chemistry. As part of our program on the synthesis of heterocyclic compounds and the
development of new selective and enviromentally friendly methodologies for the preparation of these compounds, we perform
a three-component reaction between pyrazole-4-carbaldehydes 1, α-amino acid ester hydrochlorides 2 and N-arylmaleimides
3 in refluxin toluene and free catalyst during overnight leading to the formation of several pyrazolylpyrrolopyrroles derivates 4
with good yields.

References:
Shi, M.; Shi, J. Tetrahedron: Asymmetry 2007, 18, 645-650
Shimizu, K.; Ogata, K.; Fukuzawa, S. Tetrahedron Lett. 2010, 51, 5068-5070
229. Synthesis of potential antifungal 4-methyl-2-pyridinquinolines via Lewis acid-catalyzed imino Diels-Alder
(1)
reaction of N-(pyridiliden)anilines. Mayra L. Robles , mayra.robles@correo.uis.edu.co, Cll 9 Cr 27 Ciudadela
(1)
(1)
Universitaria, Bucaramanga Santander, Colombia ; Fernando A. Rojas ; Vladimir V. Kouznetsov . (1) Escuela de Química,
Laboratorio de Química Orgánica y Biomolecular, Universridad Industrial de Santander, Bucaramanga Santander 68001000,
Colombia
Fungal cell wall is an attractive target in antimycotic agents design. Pointing to this target, based on the previously reported
antifungal activity of different substituted quinoline derivatives, synthesis of potentially bioactive 4-metyl-2-pyridinquinolines
through imino Diels-Alder reaction and its synthetic versions have been developed.

Although this reaction stands as a fast and atom-economic process for the quinoline system formation, the cycloaddition of
alkenes or these preformed in situ and N-pyridilidenanilines lacks of selectivity and efficiency. In order to overcome these
problems, several reaction conditions of interaction between these reagents were studied, testing different acid catalysts.
.
Reaction between 1 and 2,2dimethoxypropane 2 or 2-methoxyprop-1-ene 3 was carried out using BF3 OEt2 (2 equiv.) and
.
Yb(OTf)3 (10 mol%) to afford derivatives 5. We found that the use of BF3 OEt2 under inert atmosphere at rt, catalyst
decomposition was avoided, while time was decreased from 14 to 2 hours and, reaction yield was increased. However,
stoichiometric amounts of this promoter were needed due to the strong acid-nitrogen atoms coordination unlike the lanthanide
triflate. Yb(OTf)3 results in improved selectivity and is recovered from the reaction and reused.
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230. New route for the synthesis of 2,7-disubstituted derivatives of 2,3,4,9-tetrahydro-1H-fluorene. Vasily Mezhnev ,
(1)
mezhnev@gmail.com, 27, Burakova str., Moscow Moscow 111123, Russian Federation ; Rouben Geivandov . (1) Moscow
Fine Organic Synthesis & Liquid Crystal Laboratory “INCORFIN” Ltd.Co, Moscow 111123, Russian Federation
In this report we present a new way of synthesis of the 7-bromo-2-pentyl-2,3,4,9-tetrahydro-1H-fluorene compound 8, which is
key intermediate on the way to obtain a new class of liquid crystals - 2,7-disubstituted derivatives of 2,3,4,9-tetrahydro-1H1
fluorene .

Key stage of the scheme is an intramolecular cyclization of acid 4 by trifluoroacetic anhydride in the presence of 4Å molecular
sieves in chloroform. The resulting yield of the ketone 5 was 84%. We have developed the efficient way of synthesis of
compound 8 which can be used to obtain other 2,7-disubstituted derivatives of 2,3,4,9-tetrahydro-1H-fluorene.
1

R.Ch. Geivandov, A. Vereshchagin, T. Geivandova, I. Agafonova and V. Mezhnev, Abstr. of the 23rd International Liquid
Crystal Conference (July 11-17, 2010), Krakow, Poland, 2010, 93, P–1311.
231. Neopetrosiamine A, biologically active bis-piperidine alkaloid from the Caribbean sea sponge Neopetrosia
(1)
proxima. Karinel Nieves Merced , lenirak20@gmail.com, PO Box 23346, San Juan Puerto Rico 00931, Puerto Rico ;
(1)
(1)
Xiaomei Wei ; Abimael D. Rodriguez . (1) Department of Chemistry, PO Box 23346, University of Puerto Rico, Rio Piedras,
San Juan Puerto Rico 00931, Puerto Rico
A new tetracyclic bis-piperidine alkaloid, neopetrosiamine A (1), has been extracted from the marine sponge Neopetrosia
proxima collected off the west coast of Puerto Rico. The structure of compound 1 was elucidated by analysis of spectroscopic
1
13
data coupled with careful comparisons of its H and C NMR data with those of a well-known 3-alkylbis-piperidine alkaloid
model. The new alkaloid displayed strong in vitro cytotoxic activity against a panel of cancer cell lines as well as in vitro
inhibitory activity against the pathogenic microbes Mycobacterium tuberculosis and Plasmodium falciparum.
(1)

232. Scalable, non-cryogenic approach to halogen/metal exchange and subsequent derivatization. Paul E. Whitley ,
(1)
whitley.paul@gmail.com, 1906 College Heights Blvd., Bowling Green Kentucky 42101, United States ; Damir Kusmic ;
(1)
(1)
(2)
(1)
Thomas K. Reinscheld ; Maria A. DiLoreto ; Jeffrey C. Raber ; D. W. Slocum . (1) Department of Chemistry, Western
Kentucky University, Bowling Green Kentucky 42101, United States (2) KinetiChem Inc., Irvine California 92612, United States
Continuous flow chemistry is an emerging technology. Our interest is to utilize ether-promoted hydrocarbon media to effect
atom-economical, environmentally benign reactions, notable among which is halogen/lithium (X/Li) exchange.
Transformations, both reactor and batch, have been effected in promoted cyclohexane media at ambient temperature.
Comparative results for bromo- and iodoanisoles, bromonaphthalenes, bromotoluenes as well as certain other reactive aryl
substrates are discussed. A bench-scale continuous reactor, utilizing only fractions of a milliliter of reaction volume, with
capabilities of hundreds of milliliters per minute throughputs, is featured. Superior scalability and efficiency, at multiple
kilograms per hour production rates, have been achieved with the use of this continuous flow reactor system based on
controlled shearing of thin flowing films of reagent streams. Additionally, the ability to synthesize varying quantities of
aldehydes using a tandem reactor sequence involving ArLi formation in one reactor, followed by DMF quench in a second
reactor, will be presented.
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233. Highly efficient synthesis of 5-substituted 1H-tetrazoles catalyzed by Cu-Zn alloy nano-powder. Conversion to
(1)
1,5- and 2,5-disubstituted tetrazoles, and synthesis of novel tetrazolium ionic liquids. Kenneth K Laali ,
(1)
kenneth.laali@unf.edu, 1, UNF drive, Jacksonville FL 32224, United States ; Gopalakrishnan Ariodss . (1) Department of
Chemistry, University of North Florida, United States
A convenient, high yielding, synthesis of a host of 5-substituted 1H-terazoles, employing commercially available, cheap, Cu-Zn
alloy nano-powder is described. Relatively straightforward synthesis of the 1,5- and 2,5-dialkyl derivatives provided the starting
points for the synthesis of new tetrazolium-based ionic liquids (ILs) bearing OTf, EtSO4, and NTf2 counterions. The resulting
novel tetrazolium-ILs were studied by various 2D NMR techniques and by electrospray-MS. The utility of natural abundance
1D and 2D N-15 NMR to study these systems is also demonstrated.
234. Studies towards the synthesis of 3,4-epoxy alcohols as precursor for the syn-anti-syn stereotetrad using the
(1)
Ireland-Claisen rearrangement. Alejandra Cruz-Montañez , ac_montanez@hotmail.com, PO Box 23346, San Juan Puerto
(1)
Rico 00931-3346, Puerto Rico ; José A. Prieto . (1) Department of Chemistry, University of Puerto Rico, Río Piedras
Campus, San Juan Puerto Rico 00931, Puerto Rico
Polypropionates are a common feature of many macrolide natural products, having a wide range of biological and medicinal
activity. Our laboratory has focused its efforts in the development of a reiterative epoxide-based methodology for the synthesis
of this challenging moiety. The syn-anti-syn stereotetrad is present in many polypropionate natural products, such as the
saliniketals, in the ansamycin antibiotics rifamycin S and streptovaricin D, and the macrolide ionophores bafilomycin A1 and
elaiophylin, among others. A key precursor for this fragment is the syn-anti-trans-2-methyl-3,4-epoxy alcohol (3). By using the
Ireland-Claisen rearrangement (Scheme 1), the synthesis of this important precursor can be obtained stereoselectively in gram
quantities, using a minimum number of synthetic steps when compared to previous syntheses. The Ireland-Claisen
rearrangements have consistently produced high yields and excellent stereoselectivities useful for our methodology.

(1)

235. Ozone Depletion. Arobi Jonas Godswill , willjonas@yahoo.co.uk, 8 Adinmuo Sreet, P.O.Box 21651, Aba Abia state
(1)
234, Nigeria ; Ben Ezema . (1) Pure and Indusrial Chemistry, University of NIgeria Nsukka, Nsukka Enugu State 234, Nigeria
Ozone depletion is a phenomenon where man made chemical emission of ozone depletion chemicals (ODCs) attack the ozon
layer which protects the earth from intens UV radiation making it possible for a stady random and simultenius reaction which
creat holes and reduction of ozone layer that serves as a shell to the earth glob, through the holes and tiny parts of the ozone
layer intense UV is Penetrated into the earth and cause danger to life on earth. My poster abstract probes into the principles
that governs the depletion and changes which the stractospheric ozone undergose to a maximum clearity, this will help to
educate the world both scientists and non scentists to understand the pathway, danger and effects of ozone depletion, while
we persist the strugle to discorage the global use of ODC.
(1)

236. Microbiological assay of the Amoxicillin Photodecomposition. Fernando H. Aldana , fhernand@siu.buap.mx,
(2)
Compl. de Cs. Módulo 103G Ciudad Universitaria, Puebla Puebla 72570, Mexico ; Blanca Azucena R. Romero ; José
(3)
(4)
Antonio R. Tapia ; Teresa Z. Pérez . (1) Centro de Química, Benémerita Universidad Autónoma de Puebla, Puebla Puebla
72570, Mexico (2) Facultad de Ingeniería Química, Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570,
Mexico (3) Centro de Investigaciones Microbiológicas, Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570,
Mexico (4) Centro de Química, Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570, Mexico
Introduction. Currently exists a great amount of emerging contaminants around the entire world. The antibiotics are usual and
undesirable contaminants which are often discharged inside the effluents from the production and processing of different
pharmaceutical products. The presence of that kind of compounds in natural waters, promotes the phenomenon of bacterial
resistance whit the consequent appearance of possible toxic scenarios in humans and animals in the future. The last is mainly
due to the incomplete removal of these contaminants through the systems employed in the state, or industrial, water treatment
plants, this transforms the practice referred above into a major environmental problem that can only be solved through the
study and development of new or alternative water treatment methods. The present research work uses the Advanced
Oxidation Process, which are little used or disseminated in countries of emerging economies, as in Latin America, into the
detoxification and mineralization of organic compounds dissolved in aqueous media. The study found the optimal conditions
for the Amoxicillin oxidation by the UV-ligth, ozone and hydrogen peroxide implementation. Methodology. Amoxicillin
solutions were prepared at 50, 100, 200, 300, 400 and 500 ppm. Each of them was treated by a Batch type photoreactor,
composed whit a medium pressure vapor lamp of Hg. The obtained samples were used for the microbial susceptibility
measurements through the employment of (Klebsiella pneumoniae) micro-organism, which is highly sensitive. Results and
discussion. The complete process of mineralization of the Amoxicillin compound was determined by the use of UV-Vis
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spectra. The microbial essay shows that the irradiated samples do not present bacterial activity. Conclusions. This method
guarantees the 99% of the degradation process, allowing the hydric resource recycling, whit out collateral products, for its
reuse in other industrial processes.
(1)

237. Adsorption of fulvic acids on activated carbon after treatment with different oxidants. Ivan Kozyatnyk ,
(2)
(1)
koziatnik@ukr.net, Vernadsky Avenue 42, Kyiv Kyiv 03680, Ukraine ; Joanna Świetlik ; Natalia Klymenko ; Urszula Raczyk(2)
(2)
Stanisławiak ; Jacek Nawrocki . (1) Department of Sorption and Biology of Water Purification, A.V. Dumansky Institute of
Colloid and Water Chemistry National Academy of Science of Ukraine, Kyiv 03680, Ukraine (2) Department of Water
Treatment Technology, Faculty of Chemistry, Adam Mickiewicz University, Poznań 60-613, Poland
The purpose of this study was to evaluate the parameters of equilibrium adsorption from aqueous solutions of river and peat
fulvic acids (FA) which have low and high content of biodegradable organic carbon (BDOC) and their changes after treatment
by chlorine, chlorine dioxide and ozone. We used common for Poland and Ukraine waterworks station technological doses of
oxidants. The river FA have low content of BDOC comparing with peat FA. We observe tendency of correlation between
-1
change of Gibbs free energy of adsorption and BDOC value. Chlorination by dose 1.4 mg L practically does not change
biodegradability and adsorbability of FA. Treatment by ClO2 has similar trend as for chlorination. It is seen chlorine dioxide has
stronger oxidizing influence in case of on FA with low BDOC content than with high. In general we can conclude that oxidative
effect increase in series Cl2, ClO2 and O3. All isotherms of FA on AC F300 are described very well by modified Freundlich and
by Qi and Schideman equation. Content of low-adsorbed substances of peat FA decreases in a row: initial solution – Cl2 –
ClO2 – O3. We suggest that such difference is linked with BDOC content in FA solutions. In case of peat FA with high BDOC
we observed transformation of low-adsorbed fraction to strong-adsorbed. Chlorination and treatment by chlorine dioxide lead
to decrease of absorbability low-adsorbed fraction content. Ozonation increase it. It corresponds with change in BDOC and
change of Gibbs free energy of adsorption.
(1)

238. Validation of analytical method for trace level analysis of Ametryn in test media by HPLC. Pravin K Dubey ,
(1)
pkdubey_jrf@rediff.com, Off N H 08, Near Daman Ganga Bridge, Valvada Gujarat 396108, India ; Umesh K Shinde ; Sanjay
(1)
(1)
Divedia ; Shiva Yagya Pandey . (1) Department of Chemistry, Jai Research Foundation, Vapi Gujarat 396108, India
An analytical method based on RP HPLC-UV has been developed and validated for the detection and quantification of
ametryn residue in test media namely tap water, reconstituted water and algal media used for Ecotoxicological studies. The
method has been validated based on the EPA guidline which consists of specificity, linearity, accuracy (% recovery), precision
(%RSD), limit of detection (LOD) and limit of quantification (LOQ). Under the developed optimised conditions, all the method
validation parameters were within the specified limits.
(1)

239. New bacterial biosorbent for purification of aqueous media radioactive contaminated. Iryna Shevchuk ,
(1)
ia.shevchuk@ukr.net, 42 Vernadsky Av., Kyiv Kyiv 03680, Ukraine ; Natalia Klymenko . (1) Department of Sorption and
Biological Water Treatment, A.V. Dumansky Institute of Colloid and Water Chemistry, National Academy of Science of
Ukraine, Kyiv 03680, Ukraine
Dangerous situation with environment radioactive pollution caused the increase of interest to the problems of development of
new and effective technologies of deactivation now. Biosorption is new promising technique that can be used for the removal
of heavy metals and radionuclides from natural and waste waters.This study focuses on development of new bacterial
biosorbent for removal of uranium (VI) and strontium from water. It is used the biomass of industrial exopolysaccharide
producing bacterium – Bacillus polymyxa as biosorbent. The sorption potential of B.polymyxa is sufficiently high: qmax U(VI)= 1.0
mmol/g and qmax Sr(II)= 0.450 mmol/g. It is shown the strong uranium adsorption selectivity of bacterial cells. In order to
investigate the biosorption mechanism, characteristic constants of biosorption were determined using pseudo-first-order and
pseudo-second-order equations. It is shown the pseudo-second-order model fits better the biosorption kinetics. The
equilibrium adsorption and the initial biosorption rate calculated from this model are 0.141 mmol/g and 0.9 mmol/(g·min) for
uranium (VI) and 0.075 mmol/g and 1.4 mmol/(g·min) for strontium, respectively. Rapid kinetics of biosorption and an external
diffusion of metal ions as the rate determining step are advantageous aspects for the design of water treatment systems based
on B.polymyxa biomass as a sorbent. It is suggested the most suitable for removal of uranium and strontium from water is
operation the biomass in a batch contactor configuration. In this case the initial capital expenditure for the process
development and setup can be estimated as being similar to that of chemical precipitation methods.
240. Arsenite and selenite removal by the new ion exchanger based on Fe-Mn bimetal hydrous oxides. Malgorzata
(1)
(1)
Szlachta , m.szlachta@geo.uu.nl, P.O. Box 80021, Utrecht Utrecht 3508 TA, The Netherlands; Natalia Chubar . (1)
Department of Earth Sciences - Geochemistry, Utrecht University, Utrecht 3508 TA, The Netherlands
Arsenic and selenium contamination is a serious environmental problem and their increasing concentrations in natural waters
have been reported in many areas all over the world. To protect public health, the environmental authorities have taken a more
stringent attitude towards the presence of these toxic elements in drinking water. Therefore, the concentration limit for arsenic
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has been recently reduced from 50 to 10 µg/L by both the US EPA and the EU while the maximum contaminant level for
selenium has been set at 10 µg/L by the EU and 50 µg/L by the US EPA. In this study the removal efficiency of arsenite and
selenite by a new mixed adsorbent based on Fe-Mn hydrous oxides was examined. The synthesized adsorbent (by the
hydrothermal precipitation approach) was characterized by the spectroscopic techniques (XRD, XPS, FTIR), N2 adsorption
2
(SBET = 124 m /g), pore size distribution (average pore size 2.51 nm) and zeta potential measurements (pHPZC = 4.5). The
experiments were carried out to investigate the adsorption equilibrium and kinetics of arsenite and selenite. Langmuir and
Freundlich models applied to fit the experimental data of the adsorption equilibrium experiments were suitable for describing
the adsorption behavior of both toxic compounds. The pseudo-second-order model was applied to evaluate the adsorption
kinetics of arsenite and selenite at different initial anion concentrations and various solution temperatures. Compared with
various commercial adsorbents, the new ion exchanger demonstrated a high selectivity and adsorptive capacity towards
arsenite (up to 47.58 mg[As]/g) and selenite (up to 28.98 mg[Se]/g) even at low equilibrium concentrations. Arsenite and
selenite are more toxic and mobile in the environment then the other arsenic and selenium species, therefore the high
efficiency of Fe-Mn hydrous oxides makes this material very attractive for water treatment purposes.
241. Study of polycyclic aromatic hydrocarbons in sediments from the Cariaco Gulf, Venezuela. Maria Valentina
(1)
Fuentes Hernández , mvfuentes@gmail.com, Avenida Universidad, Cumana Sucre 6101, Venezuela ; Surima
(1)
(1)
(2)
(2)
Daoukdouk. ; Luisa Lucina Rojas de A. ; Andres A Escalona ; Armando Ramirez . (1) School of Sciences, Universidad de
Oriente, Cumana Sucre 6101, Venezuela (2) Faculty of Sciences, Universidad Central de Venezuela, Caracas Distrito
Federal, Venezuela
The study of presence of polycyclic aromatic hydrocarbons (PAHs) is an issue of great scientific interest in some little
impacted coastal areas but vulnerable to economic development. Therefore, PAHs of sediment samples from the Gulf of
Cariaco (Venezuela) were extracted by ultrasound with CHCl2. Once extracts were purified in a chromatographic column
(hexane- alumina-Cu), these were analyzed in a HP1100 HPLC with fluorescence detector. The results suggest the presence
of three PAHs (LPAHs) with low molecular mass: naphthalene, phenanthrene and anthracene (2-3 rings) and three with high
molar mass (HPAHs): fluoranthene, pyrene and benzo[b]fluoranthene (4-5 rings). The ∑ LPAHs/∑HPAHs ratio varied between
-1
-1
0.07 and 0.50, prevailing fluoranthene: 16.42 to 76.62 ng g (June 2007) and from 21.49 to 71.34 ng g (April 2008). The total
-1
concentrations (TPAHs) in April 2008 (32.93 to 104.50 ng g ) were higher than those obtained in June 2007 (21.21 to 78.74
-1
ng g ). None of them exceeded the quality criteria established by WAC and NOAA. The variances of the concentrations in
both samples showed no significant differences, while the means were statistically different. Their total concentrations were
not significantly associated with granulometric texture or significant affinity with organic matter. The fluoranthene / pyrene ratio
(16-44) reveals pyrogenic source of PAHs. This source is found by the ratio phenanthrene / anthracene (0.7 to 28), which
indicates in some cases a mixed origin (pyrogenic + petrogenic). Additionally, the naphthalene / phenanthrene ratio was
greater than unity, in certain localities, indicating discharge of waste motor oil and refined petroleum products.
(1)

242. Optimization of aeration efficiency for innovative hydrodynamic flow regulators. Patryk Wójtowicz ,
(1)
patryk.wojtowicz@pwr.wroc.pl, Wybrzeze S. Wyspianskiego 27, Wroclaw dolnoslaskie 50-370, Poland ; Andrzej Kotowski .
(1) Department of Environmental Engineering, Wroclaw University of Technology, Wroclaw dolnoslaskie 50-370, Poland
Hydrodynamic (also known as vortex) flow regulators are used in chemical and environmental engineering as a replacement
for traditional flow throttling devices. Vortex regulators are extremely efficient, reliable and free from the common
disadvantages of traditional devices such as pipe cross-section reduction, power supply and moving mechanical parts. Recent
research of the Authors indicated that the atomization of a liquid by vortex flow regulators accelerates oxygenation and
prevents the putrefaction process in wastewater and storm water collection systems. The deficit of dissolved oxygen is a
problem in both natural waters and sewage. Therefore, there is an important need to utilize effective and inexpensive methods
and/or devices in restoring the oxygen balance.This study presents the experimental results of the oxygen absorption process
in innovative hydrodynamic flow regulators (patent pending). These newly developed devices at a bench and semi-commercial
scale were tested in a closed-circuit experimental setup. Operational process parameters, spray and water quality
characteristics were examined. The oxygen mass transfer coefficient (kLa), standard oxygen transfer rate (SOTR) and
standard aeration efficiency (SAE) were determined for the wide range of tested configurations. The aeration capacity
expressed by these parameters was correlated with the flow capacity and geometrical parameters of the flow regulators. It was
found that the standard aeration efficiency of the optimized hydrodynamic flow regulators was comparable with surface
aerators and coarse bubble diffuser systems with this value being up to 2.33 kgO2/kWh. The oxygen transfer coefficient was in
-1
-1
the range from 6.6 h to 9.2 h . Experimental research was combined with computational fluid dynamics simulations (VOF
model) in order to optimize the geometrical parameters of vortex flow regulators with the aim of enhancing their aeration
efficiency.
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243. Tires' rubber accelerates the bioremediation of sandy beaches contaminated by crude oil spills. Angélica
(1)
Valencia-Torres , mad_legos@hotmail.com, Av. Río Mixcoac 48, Col. Insurgentes Mixcoac, México DF 03920, Mexico ;
(2)
(1)
José Francisco Buenrostro-Zagal ; Fernando García-Gil de Muñoz . (1) Department of Biology, Universidad Simón Bolívar,
México DF 03920, Mexico (2) Department of Food Engineering, Universidad Simón Bolívar, México DF 03920, Mexico
The soil pollution by accidental and deliberate crude oil spills is one of the most frequent scenarios nowadays. Mexico has
wide areas contaminated with crude oil, caused by both spills and oil industry activities. With the aim of accelerating the
bioremediation process and to contribute to soil decontamination, microbial degradation of oil was combined with the
absorbent capacity of rubber obtained from tires, solving, additionally, waste tire related environmental problems. In this work,
the microbial consortium was acclimatized so it could use oil as a carbon source in a recirculation reactor system packed with
red volcanic rock (tezontle) in a halophilic-aerobic minimal medium, at room temperature for 6 months. Then, samples of
sandy beaches contaminated with oil, collected from Coatzacoalcos, Veracruz; Mexico were inoculated with 0.092% (v/m) of
acclimatized microbial consortium. An assay was conducted to evaluate the effect of pulverized tire (at 1.3% m/m) in
comparison to a sample lacking rubber. Total hydrocarbons were recorded using the Soxhlet method and FTIR. The
preliminary results show that the presence of rubber rises the oil reduction rate when it is used with the microbial consortium.
We suggest that this method may accelerate the bioremediation rate of contaminated soils by hydrocarbons in sandy beaches.
(1)

244. Bioremediation of gasoline contaminated soil by Pseudomonas putida: A review. Dionisia A Jeronimo ,
dionisia.jeronimo@student.manchester.ac.uk, Oxford Road, Manchester Greater Manchester M13 9PL, United Kingdom . (1)
School of Chemistry, The University of Manchester, Manchester Greater Manchester M113 9PL, United Kingdom
st

Soil contamination from gasoline spillage is a serious 21 century environmental issue. Gasoline components are highly toxic
and pose other risks to human health. As a way to clean soils of such pollutants, several physical methods are employed,
which have a certain effect, but are also costly. Bioremediation arose from the need of a cost-efficient and less intrusive
method, which could be applied in regions inaccessible without excavation. It also allows for the mineralization of the
contaminants and formation of CO2, H2O and biomass. The gram negative bacterium Pseudomonas putida, which commonly
resides in soil and water, has several complex metabolic pathways, one of which allows for the breakdown of pollutants
associated with gasoline- Benzene, Ethylbenzene, Toluene and Xylene (BTEX)-, through the TOL plasmid. This review is to
evaluate how effective P. Putida is as a degrading agent for BTEX and the respective mechanisms, what different factors
affect its action and how feasible it is compared to other bacterium.
245. Remediation of heavy metals-contaminated solid wastes from mining activity by soil washing method. Paola A
(1)
Benítez Rengifo , pandreabenitez@gmail.com, Calle 13 No 100-00, Cali Valle del Cauca, Colombia ; Germania Micolta
(1)
(1)
Salazar ; Rubén A Sánchez Andica . (1) Department of Chemistry, Universidad del valle, Cali Valle del Cauca 76001000,
Colombia
In Colombia, the extraction of metals from mines has been the main encouragement of population growth and territorial
configuration. This mining activity is performed in both minor and major scales. Both of them have had the same social and
environmental consequences. Nearby the big city Cali (Colombia), there is a large gold extraction from different mines,
particularly, in Buenos Aires (Colombia) this activity has greatly contaminated soils and groundwaters with heavy metals such
as lead, arsenic, cadmium, chromium, cobalt among others.
Table 1. Heavy metal concentrations determination in solid residues
Metal
% (w/w)

Lead as Pb
1,2

Arsenic as As
1,6

Cadmium as Cd
-3
1,0 x 10

Chromium as Cr
-3
5,0 x 10

Cobalt as Co
-3
1,3 x 10

Table 1 shows a preliminary analysis of some heavy metals of samples from the mine mentioned above; these analyses were
performed by atomic absorption spectrometry. It can see from these results that concentrations of lead and arsenic in this soil
are significantly high and therefore it should be treated as a contaminated residue solid. According to these results, we are
proposing a remediation mechanism for removing heavy metals from those residues using the soil washing method, which
consists in using chelating agents such as Na2EDTA, oxalic acid, citric acid among others as well as their mixtures. It is
expected that lower concentration of heavy metals in soils, lower environmental impact.
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246. Preyssler heteropolyacid as catalyst in the dihydroangelicins synthesis. Patricia G. Vazquez ,
(2)
vazquez@quimica.unlp.edu.ar, 47 e/1 y 115 nº257, La Plata Buenos Aires B1900AJK, Argentina ; Diego M. Ruiz ; Gustavo
(2)(1)
(2)
P. Romanelli
; Juan C. Autino . (1) Departamento de Química, Facultad de Cs. Exactas, Centro de Investigación y
Desarrollo en Ciencias Aplicadas Dr. Jorge Ronco (CINDECA) - CONICET, La Plata Buenos Aires B1900AJK, Argentina (2)
Departamento de Ciencias Exactas - Cátedra de Química Orgánica, Facultad de Ciencias Agrarias y Forestales, UNLP, La
Plata Buenos Aires B1904AAN, Argentina
Dihydrofurocoumarins include a wide range of compounds, among them dihydroangelicins and dihydropsoralens. These
compounds are present in plant species (Tordylium apulum, Hedyotis biflora, Coronilla vaginalis, Esenbeckia almawillia, etc),
and have shown a varied biological activity: cytotoxicity to cells such as bronchial cancer, inhibition of acetylcholinesterase and
HIV protease; and fungicidal, insecticidal and parasiticide activity.Several synthesis strategies have been developed for these
compounds, such as Wittig reaction on cinnamates, diene anelation with iodine substituted acetoxycoumarins, or by means of
oxidative cyclization of alyloxycoumarins. Various catalysts were used for these reactions, such as metallic palladium, silver
carbonate supported on celite, cerium and ammonium nitrate, or rhodium (II) salts. We studied the synthesis of 8,9dihydrofuran [2,3-h] coumarins using a strategy of alyloxycoumarins cycloaddition (figure 1) in sustainable conditions: absence
of solvents, application of microwave radiation, and insoluble acid catalysis by means of heteropolyacids with Preyssler type
structures [H14(NaP5W30O110) and H14(NaP5MoW29O110)]. According to the reaction conditions selected, it can be obtained
different products: a) dihydroangelicin, b) Claisen rearrangement product, or c) 7-hydroxycoumarin from dealkylation of
aliloxycoumarin.

We report a simple and environmentally friendly method for the synthesis of compounds with potential pharmacological and
agrochemical activity, replacing the use of solvents and mineral acids with great impact to the environment with a solid easily
recoverable heteropolyacid.
247. Ultraviolet radiation collectors implementation in advanced oxidation processes of an annular batch reactor. IVL
(1)
TONAHTIUH RENDON , tonahtiuhrendon@hotmail.com, 4 sur 104 centro histórico, Puebla Puebla 72000, Mexico ;
(1)
(1)
Fernando Hernandez ; Juan Castillo . (1) Cuerpo Académico de Óptica y Fotonica, Benemerita Universidad Autonoma de
Puebla, Puebla Puebla 72570, Mexico
The present research examines the efficiency achieved by the implementation of two collectors of ultraviolet radiation in an
annular batch type reactor. The first geometry corresponds to a concentric cylinder with the source of radiation, which consists
in a media mercury lamp with 1000 watts of power. The second dispositive is constitute by the implementation of two
compound parabolic collectors, opposed in their opening areas, with a concentration factor equal to one and an acceptance
0
angle of 90 . The obtained results shows the capacity of both geometries to increase the efficiency of the system during the
Blue Erionyl A-R acid dye degradation by the application of Advanced Oxidation Processes, in an homogeneous phase of
UV/H2O2.
By the use of 0.05 mL per liter of aqueous solution to be treated of hydrogen peroxide at 50%, as a ●OH radicals source, and
a colorant concentration of 50 ppm, the collectors allows the 98.4 and 100% of the dye photochemical degradation in an
experimental time of 5 minutes, So the experiments registering a system efficiency increasing of a 3.4 and 5.5% respectively.
Unlike the original system, and of the cylindrical collector application, the opposite compound parabolic concentrators showed
a better capacity to degrade the intermediate products, which absorb light radiation at wavelengths between 230 and 480 nm,
that are been produced during the mineralization process of the textile compound. This promotes a treatment process time
decrement and an electrical energy savings.
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248. Glassy carbon electrodes modified with mixed films of Ni(OH)2 and Co(OH)2: degradation of 2,4,6(1)
trichlorophenol. Soledad Ureta-Zañartu , soledad.ureta@usach.cl, Bernardo Ohiggins 3363, casilla 40 correo 33, Estación
(1)
(1)
Central Santiago, Chile ; Ricardo Salazar ; Thaís González . (1) Facultad de Química y Biología, Universidad de Santiago
de Chile, Santiago, Chile
In the electrochemical oxidation of different organic compounds is very important the electrode surface. Properties of electrode
surface can be modified by chemical and electrochemical methods. GC electrodes coated with films based in compounds with
Ni(II), in alkaline medium, are of great importance because if this element is oxidized to Ni(III) can act as a redox mediator due
to quasi-reversible behaviour of Ni(II)/Ni(III) couple. The preparations of GC electrode coated with nickel hydroxide have been
described in many reports. The use of cobalt hydroxide as additive to improve the electrochemical performance of Ni(OH)2 has
also been reported. The presence of Co(II) increase both ionic and electronic conductivity. In addition, it is thought that the
presence of Co(II) on Ni(OH)2 electrodes is responsible for the decrease of oxygen evolution overpotential, favoring the OH
discharge, which could be useful in the oxidation of organic compounds. In this work we present results about the oxidation of
2,4,6-trichlorophenol (TCP) at GC electrodes modified with electrochemically obtained films of Ni(OH)2 and Co(OH)2 in alkaline
media. The results indicate that electrodes obtained in an 80/20 ratio between Ni(II) and Co(II) in solution, are more active and
stable for the TCP oxidation towards GC and GC with each hydroxide separately. Also mixed Ni(OH)2 and Co(OH)2 electrode
showed a much lower passivation of the electrode surface, having almost the same intensity of initial current after cycling
several times in TCF. Acknowledgements: Fondecyt 1100746
(1)

249. Electrochemical degradation of oxytetracycline on Ti and ITO modified with TiO2. Cristhian Berríos ,
cristhian.berrios@usach.cl, Av. Libertador Bernardo O[apos]Higgins, 3363, Estación Central, Santiago Región Metropolitana,
(1)
(1)
Chile ; M. Soledad Ureta-Zañartu ; Daniela Quezada . (1) Departamento de Ciencias del Ambiente, Facultad de Química y
Biología, Universidad de Santiago de Chile, Santiago, Chile
Oxytetracycline is an antibiotic more used to controlled infections disease in humans and particularly in animals. Thus are
included as an additive in avian, cattle, fish and pig feed. Hence, the widespread use of this pharmaceutical and other
antibiotic has led to dissemination of these compounds into the environment due to improper disposal of these compounds
and its residues. This could alter the ecosystem, with fatal consequences for the lives of some species. Furthermore,
prolonged exposure to low doses of antibiotics leads to selective proliferation of resistant bacteria that could be transfer
antibiotic resistance genes to other species. It is therefore necessary to develop methodologies capable of degrading, clean or
break down these pollutants. In this work, the electro-degradation of oxytetracycline (OTC) was carried out using Ti and ITO
electrode modified with TiO2 by cyclic voltammetry and electrolysis under controlled potential. Degradation of organics was
determined analyzing electrolyte samples during electrolysis times by HPLC with DAD. A decrease of peak height on both the
chromatograms and UV-visible spectra of the oxytetracycline on the time is observed, in agreement with the OTC degradation.
An increase in the pH results in a increase in the degradation rate of the OTC, mainly at pH 5 solution (near to 98%). HPLC
chromatograms did not show the appearance of new bands, indicating that there is not a main product of degradation. We
need further study to determine the reaction products.
(1)

250. Evaluation of fluoroquinolone degradation in human urine induced by storage treatment. Angelina Pena ,
(2)
apena@ff.uc.pt, Azinhaga de Stª Comba, Polo III, Coimbra Coimbra 3000-548, Portugal ; Priscilla Garozi Zancheta ; Ricardo
(2)
Franci Gonçalves . (1) Group of Health Surveillance -Center of Pharmaceutical Studies-Pharmacy Faculty, University of
Coimbra, Coimbra Coimbra 3000-548, Portugal (2) Environmental Engineering - Centro Tecnológico, Universidade Federal do
Espirito Santo, Vitoria ES 29075-910, Brazil
Ecological practices, such as the segregation of human urine from domestic wastewater, have made possible its posterior use
in agriculture, in order to recuperate nutrients and reduce the environmental impact. As well known, urine is the main route of
excretion of several drugs. Therefore, the main goal of this work was evaluate the concentration and possible degradation of
three fluoroquinolones (FQs), namely, ofloxacin (OFLO), norfloxacin (NOR) and ciprofloxacin (CIPRO) in urine samples during
storage treatment, for it safe use as fertilizer. Chromatographic separation was carried out by liquid chromatography with
fluorimetric detection (LC-FD), a sensitive and reliable method, based on application of Phenosphere ODS (2) C18 polymeric
column (250 x 4.6 mm, 5 µm) with a pre-column Securityguard Cartridges (Phenomenex). The three FQs was eluted in
-1
isocratic mode, with 0.025 mol min H3PO4 solution methanol-acetonitrile (910:70:20) at pH 3.0.adjusted with
tetrabutylammonium hydroxide, as mobile phase. The samples were acidified to pH 2.0 with H2SO4. Good linearity in urine
-1
-1
fortified samples over the concentration range (NOR e CIPRO: 1 – 10 µg mL ; OFLO: 1 - 20 µg mL ) was observed, with
correlation coefficients mean values higher than 0.9968 for the FQs studied. The limit of quantification (LOQ), expressed as
-1
the lowest fortification level with acceptable precision, was 1 µg mL for OFLO, NOR e CIPRO. The recovery was between 80
and 107%. Between-day precision for three fortification levels, was less than 9%, showing good method precision. The
samples were analyzed weekly during a period of 45 days.
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251. Sustainable use of manure from piggeries in Portugal: Evaluation of fluoroquinolone antibiotics presence.
(1)
Angelina Pena , apena@ff.uc.pt, Azinhaga de Stª Comba, Polo III, Coimbra Coimbra 3000-548, Portugal ; Liliana João
(1)
(1)
(2)
(2)
Gatões Silva ; Celeste Matos Lino ; Cristina Delerue Matos ; Maria C.B.S.M Montenegro . (1) Group of Health
Surveillance -Center of Pharmaceutical Studies-Pharmacy Faculty, University of Coimbra, COIMBRA Coimbra 3000-548,
Portugal (2) Instituto Superior de Engenharia do Porto, University of Porto, Porto Porto 4200-072, Portugal
Fluoroquinolones (FQs) are used in human and veterinary medicine. Since swine production industry is considered to be a
relevant source of antibiotic resistant bacteria, measures to control the use of antimicrobial agents in piggeries are relevant.
FQs sorption properties favor the accumulation in sewage sludge, manure and soil, moreover, they are applied to farmland or
grassland soils as organic fertilize. It is not yet known to what degree and under what circumstances the compounds are
effective after sorption or whether they are released and may contribute to resistance. Gathering baseline information about
the existence and extent of FQs residues in manure is an essential step toward understanding the environmental impact or
human health. To evaluate the environmental impact the occurrence norfloxacin (NOR), ciprofloxacin (CIPRO), enrofloxacin
(ENRO) and sarafloxacin (SARA) residues were evaluated in manure samples intensive swine production system in Alentejo
region of Portugal. FQs were isocratically eluted using a mobile phase consisting of 0.025 M phosphoric acid solution at pH
3.0 with tetrabutylamonium and methanol, at a flow rate of 2.0 mL/min, at an excitation and emission wavelengths of 278 and
450 nm respectively. FQs were extracted from manure samples pH adjusted and added with EDTA, by ultrasonic extraction
and clean-up through Oasis cartridges. Recoveries yield of spiked samples ranged from 66.4 -114%. Within-day accuracy and
precision (RSD) data obtained were under 19%. ENRO was detected in manure samples from the studied intensive piggery, in
Portugal.
252. Use of chemically and thermodynamically activated smectite clay (IPUBI-PE-BRASIL) for the removal of
(1)
reactivated yellow colorants BF-4G 200% through absorption. Joan M Rodriguez Diaz , joanrd9@gmail.com, Av. Prof.
(2)
Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco 50670-901, Brazil ; Geraldo M Rodrigues Filho ; Ercilia
(3)
(3)
(3)
(3)
(3)
Anunciada Barros ; Jose F da Luz Neto ; Anderson Deodato da Silva ; Otidene R Sa da Rocha ; Mohand Benachour ;
(3)
(2)
Valdinete Lins da Sila ; Marcia M Lima Duarte . (1) Departamento de Química Fundamental, Universidade Federal de
Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Química, Universidade Federal do Rio
Grande do Norte, Natal Rio Grande do Norte, Brazil (3) Departamento de Engenharia Química, Universidade Federal de
Pernambuco, Recife Pernambuco 50670-901, Brazil
Water contamination by colorants is one of the major environmental problems resulting from the fabric dying process in
industrial laundries. Efficient and low cost techniques using absorbents/exchangers, such as clay, for the removal of color are
being developed and can facilitate the processing of those effluents. The present investigation has as one of its objectives the
evaluation of the removal process of Reactivated Yellow Colorants BF-4G 200% in a finite bath; in pH 3, 4 and 5 using as an
absorbent a smectite clay from Ipubi-Pernambuco-Brasil. This clay is found in nature, and is active chemically as HCL 50%
4-1
and at 300 degrees C. For this study, a design experimental factorial 2 was devised. The best results obtained after the
analysis of the experimental design show that the specialized heated clay with pH=5, absorbent of 0.1 g, NaCL =10 g and an
agitation speed o 200 rpm, removes about 63.6% of the colorant with a maximum absorption capacity of 144.41 mg/g. At the
conclusion of the reaction, the pH maintained its acidity, since there was a slight decrease in the acidic level resulting from the
process of absorption.
(1)

253. Adsorption of phenol by Brazilian bagasse fly ash (BBFA) in acidic conditions. Joan M Rodriguez Diaz ,
joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco 50670-901, Brazil ; Juan F
(1)
(2)
(2)
Gonzalez Alba ; Marcio Felipe de Oliveira ; Valdinete Lins da Sila . (1) Departamento de Quimica Fundamental,
Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Química,
Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil
This paper presents the results obtained in the implementation of an industrial waste material such as Brazilian Bagasse fly
ash in the purification of contaminated water by phenol under acidic conditions. Extremely toxic itself, Phenol is a substance
highly soluble in water. Therefore, it's very important the water purification for massive consumption and for industrial effluents
too, such as petrochemical, resins and pharmaceutical ones. The BBFA was characterized as follows: N2 adsorption isotherms
2
at 77K with the model BET, Scanning Electron Microscope and point of zero charge. The apparent surface area was 100m /g
while its porosity is mainly mesoporous. The point of zero charge detected was 7.5; therefore, to low pH, the nonelectrostatic
interactions are the main phenomena in the adsorption of phenol. The experimental conditions were: PH0 = 4, agitation of 300
rpm and 100g/L of adsorbent dose. These data were modeled in four (4) isotherm models: Langmuir, Freundlich, Temkin and
Dubinin Radushkevic, the latter best represents the experimental data. Also, included were three (3) kinetic models: pseudofirst, pseudo second order and intraparticle diffusion, the latter best represented the experimental data. These models allowed
us to conclude the formation of multilayers and probably the transport of adsorbate to the solid phase either through a diffusion
process.
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254. Determination of residual peroxide after degradation of emerging contaminants (acetylsalicylic acid, diclofenac
(1)
and paracetamol) via photo-fenton process. Joan M Rodriguez Diaz , joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235
(2)
(1)
- Cidade Universitária, Recife Pernambuco 50670-901, Brazil ; Daniella C Napoleão ; Rogerio Ferreira Silva ; Danielle Pires
(2)
(2)
(2)
de Souza ; Mohand Benachour ; Valdinete Lins da Sila . (1) Departamento de Quimica Fundamental, Universidade
Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Quimica, Universidade
Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil
The scientific community's interest in the study of micro pollutants is a recent phenomenon. This specific interest is
accelerating rapidly, as these substances have a major impact on the environment as well as on both human and animal
health concerns. These specific substances are now designated as emerging contaminants. Examples are pharmaceuticals,
cosmetics and household cleaning products. Such substances are widely used by humans on a daily basis. The use of
advanced oxidation processes (AOP) and Photo-Fenton technology emerges as a methodology capable of removing these
contaminants from the environment under certain scenarios. A limiting factor in the Fenton reaction is the amount of H2O2
used. It is necessary to calculate correctly the amount to be added based on the stoichiometry of the reaction. That explains
the necessity of performing an analysis of the concentration of residual hydrogen peroxide in the aqueous solution after the
photo-Fenton process in a bench test with UV-C for a period of two (2) hours. The determination is based on the method of
volumetric oxidation reduction which uses potassium permanganate previously standardized with ammonium oxalate. The
-1
KMnO4 used showed a concentration equal to 0.9 mol.L . The amount of H2O2 was added to the experiments plus 4µL into
-1
an aqueous solution with a concentration of 1mg.L of each drug. This effort was made after the submission of the POA
samples which did not detect the presence of peroxide in experiments. This result shows that the amount of hydrogen
peroxide added to the POA was optimized in order that degradation percentages were obtained above 90% for all conditions
studied.
255. Validation of a Multi Residue Method (MRM) method for eight postharvest pesticides in mandarins. Horacio
(1)
Heinzen , heinzen@fq.edu.uy, Cátedra de Farmacognosia y Productos Naturales, Gral Flores 2124, Montevideo Montevideo
(1)
(1)
(1)
(1)(2)
(1)
11800, Uruguay ; Natalia Besil ; Verónica Cesio ; Marcos Colazzo ; Silvina Niell
; Lucia Pareja . (1) Facultad de
Química, Universidad de la República, Montevideo Montevideo 11800, Uruguay (2) Polo Agroalimentario y Agroindustrial de
Paysandú, Centro Universitario Paysandú, Montevideo Montevideo 11800, Uruguay
The Citrus fruit production chain is the largest and most technified one in Uruguay. To preserve the fruit against fungal
spoilage a bunch of 8 postharvest fungicides, namely imazalil, thiabendazole, difenoconazole, pyriproxifen, trifloxystrobin,
OPP, pyrimethanil and prochloraz are employed currently. The citrus factories looking for GAP approval need validated
analytical methods to determine the fungicides residues that remain after post-harvest application, as well as they have to
assure that no banned fungicides like mepanipyrim are present in the samples to be marketed or exported. Citrus fruit are
complex analytical matrices that need specific method development as the most common MRM cannot be directly applied.
Particularly, mandarins have secondary metabolites that can interfere with the determination of pesticides under study, like
polyphenols (methylated flavones and flavanones) antranillic acid and coumarins among others, which are dispersed in the
juice of the chopped fruit and could be co-extracted with the targeted pesticides. On the other hand, the aqueous acid
suspension can interfere with the extractability of some basic fungicides or degradate them if the extraction step is not
carefully performed. In previous communications we compared the performance of three different sample preparation
procedures based on the dispersive ethyl acetate extraction method followed by GC-MS(Squad) determination. The aim of the
work was to validate the best procedure from the three methods assayed which involves the use of Borax as clean up and ph
adjusting agent. The method yielded recoveries from 76% to 122 % with an RSD below 20 % and LOQ around 50 µg/kg. Four
different varieties of mandarins available in our country were evaluated in order to demonstrate applicability when the
mandarin variety changes.
(1)

256. Structure-based discovery of the first SecA ATPase inhibitors. Minyong Li , mli@sdu.edu.cn, 44 Wenhua Rd W,
Jinan Shandong 250012, China . (1) Department of Medicinal Chemistry, Shandong University, Jinan Shandong 250012,
China
Bacterial protein secretion is a critical and complex process. The Sec machinery provides a major pathway for protein
translocation across and integration into the cellular membrane in bacteria. Small molecule probes that perturb the functions of
individual member proteins within the Sec machinery will be very important research tools as well as leads for future
antimicrobial agent development. In the current study, we looked for inhibitors against SecA ATPase through structure-based
virtual screening. Base on the virtual screening results, we then optimized the structures of hit compounds and obtained potent
SecA ATPase inhibitors with IC50 in the single digit micromolar range. These represent the first low micromolar inhibitors of
bacterial SecA and will be very useful for mechanistic studies.
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257. Inhibition of Helicobacter pylori aminoacyl-tRNA amidotransferase by puromycin and chloramphenicol
(1)
analogues. Robert Chenevert , robert.chenevert@chm.ulaval.ca, Faculty of science and engineering, Quebec Quebec G1V
(1)
(1)
(2)
(2)
(2)
0A6, Canada ; Christian Balg ; Maria De Mieri ; Jonathan Huot ; Sebastien Blais ; Jacques Lapointe . (1) Department of
chemistry, Laval University, Quebec Quebec G1V 0A6, Canada (2) Department of biochemistry and microbiology, Laval
University, Quebec Quebec G1V 0A6, Canada
Recent genomic studies revealed the absence of glutaminyl-tRNA synthetase and/or asparaginyl-tRNA synthetase in many
bacteria and archaea. The survival of microorganisms missing one or both of these essential enzymes implies an alternative
Gln
Asn
Gln
pathway for the formation of Gln-tRNA and Asn-tRNA . This indirect pathway involves misacylation of tRNA with Glu (or
Asn
tRNA
with Asp) by a nondiscriminating synthetase and subsequent transamidation of the misacylated aa-tRNA by an
amidotransferase. Analogues of the natural products puromycin and chloramphenicol have been developed to inhibit this class
of enzymes which has been only recently investigated at the mechanistic and structural levels. The widespread use of the
indirect transamidation pathway among prominent human pathogens and its absence in the cytosol of mammalian cells
identifies aminoacyl-tRNA amidotransferases as an interesting target for the development of antimicrobial agents with a novel
mode of action. These mechanism-based inhibitors will provide useful probes for further mechanistic investigations and
ligands for X-ray crystallography.
(1)

258. Antibacterial effect of Morinda citrifolia fruit juice against medically important mycoplasmas. Antonio Rivera ,
jart70@yahoo.com, Ed. 103-J, Ciudad Universitaria., Puebla Puebla 72570, Mexico . (1) Centro de Investigaciones
Microbiologicas, Benemerita Universidad Autonoma de Puebla, Puebla Puebla 72570, Mexico
Mycoplasmas possess remarkable immunoregulatory properties and can potentially establish chronic latent infections with
little signs of disease. Morinda citrifolia (noni) is largely used in traditional medicine. It was also reported that noni juice is
typically applied for the treatment of cutaneous infections. In recent years, multiple resistances in human pathogenic
microorganism have developed due to the indiscriminate used of antibiotic drugs commonly employed in the treatment of
infectious diseases. The objective of the study was to evaluated antibacterial activity of the fruit juice of Morinda citrifolia
against medically important mycoplasma. American Type Culture Collection (ATCC) and clinical isolates groups were used in
this study. Morinda citrifolia (noni) were collected in Veracruz-México. Morinda citrifolia juice was obtained from the mature
fruit (about 500 ml/1.5 kg of fruit; 100% noni juice). Noni juice was subjected to screening against Mycoplasma pneumoniae,
Mycoplasma penetrans and Mycoplasma fermentans. The antibacterial activity was assessed by the presence or absence of
growth. Noni juice produced the highest antibacterial activity against mycoplasmas tested (P<0.05). The activity of 100% noni
juice indicates that the active components are concentrated in this fraction. A possible explanation the mechanism of the
antimicrobial effects of noni juice could be the pH value (3.5), exhibited various biological activities including inhibition of
xanthine oxidase and scavenging of superoxide anions and toxics and antioxidants properties. This it is the first report of
antibacterial activity of noni juice against medically important mycoplasmas in comparison with other microorganisms.
(1)

259. Renal excretion of essential elements and proteinuria in healthy subjects. Yorbin J Gonzalez ,
(2)
yorbin8@gmail.com, Carretera Panamericana, Km 11, Altos de Pipe Miranda 1020-A, Venezuela ; Maria I Ramos ; Zully E
(1)
(3)
(1)
(1)
(2)
(2)
(2)
Benzo ; Alberto J Garcias ; Manuelita F Quintal ; Eunice Marcano ; L Abreu ; L Gomez ; F Casadiego . (1) Laboratorio
de Química Analítica, Instituto Venezolano de Investigaciones Cientificas, Caracas Distrito Capital 1020-A, Venezuela (2)
Facultad de Medicina. Escuela de Bioanálisis, Universidad Central de Venezuela, Caracas Distrito Capital 1020, Venezuela
(3) Facultad de Medicina. Escuela de Medicina “Dr. Luis Razetti”, Universidad Central de Venezuela, Caracas Distrito Capital
1020, Venezuela
Nutrients are required to accomplish the physiological functions needed for development, growth, health, and reproduction.
Little or no attention was directed on the e ects of nutrients on the development of diseases di erent than those caused by
the nutrient deficiency. Trace elements (TE) are involved in many metabolic processes. Manganese, Fe, Cu, Zn, and Se
accomplish essential functions for human health. Deficiency in any of these TE leads to undesirable pathological conditions.
They are related to the development of diabetes, ateriosclerosis and mental illness. Measurement of the renal function
improves significantly risk stratification for predicting mortality for chronic disease. In the present, the trace element renal
functionality was evaluated. Thirty patients (11 male, 19 female), mean age 19+/-8 years were evaluated. Three urine samples
were collected every four hours during daylight and one sample overnight: a total of four collected samples. The TE was
determined by inductively plasma optical emission spectroscopy (ICP-OES). The serum urine concentrations of Co, Cu, Na,
Ca, P, Fe, K, Mg, Mn, Zn, Sr were measured and correlated with the proteinuria levels. Results showed that only magnesium
presented a decrease of the excretion between 12 noon and 8 pm. A positive correlation was found between levels of
proteinuria and natriuria in urine samples collected in the morning and between natriuria and kaliuria collected in the afternoon.
The proteinuria was significantly elevated during the course of the 12 daylight. However, no significant difference was found
when the proteinuria level was adjusted to a urine output of 1 ml/kg/hour.
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260. Chemical and biological activity study of endophytic fungus from medicinal plants of Bangladesh. Mohammad
(1)
(2)
Shoeb , shoeb71@yahoo.com, Curzon Hall, Dhaka Dhaka 1000, Bangladesh ; Nilufar Nahar . (1) Department of Chemistry,
University of Dhaka, Dhaka Dhaka 1000, Bangladesh (2) Department of Chemistry, University of Dhaka, Dhaka Dhaka 1000,
Bangladesh
The word endophyte means in the plant and refers to all microorganisms that live in the intercellular spaces of stems, petioles,
roots and leaves of plants causing no apparent symptoms of disease. Endophytic fungi spend the whole or parts of its life
cycle colonizing inter- and/or intra-cellularly inside the healthy tissues of the host plant. Bangladesh is rich in aromatic and
medicinal plants. Several endophytic fungus were isolated from medicinl plants of Terminila chebula Retz and Aquilaria
malaccensis Lamk. Each plant parts were separated and cut into small pieces followed by surface sterilized with 70% ethanol,
3% sodium hypochloride and sterile water. The surface sterilized plant materials were inoculated on autoclaved potato-carrot
agar media on a sterilized petri dish. After 21 days of inoculation, fungi gave full growth. The strains IR-4, IR-6 and IR-7 from
T. chebula and the fungal strain AL-2 from A. malaccensis were sub-cultured on semisolid potato-carrot agar media in a large
scale for chemical and biological studies. Each fungal strain was extracted with ethyl acetate and fractionated by
chromatographic techniques and the structure of isolated compounds was elucidated by spectroscopic techniques (UV, IR, 1D
and 2D NMR). From the ethyl acetate extract of the strain IR-6 derived from T. chebula five compounds, including one new
compound named terminatol, and from the fungal strain AL-2 four compounds were isolated. The ethyl acetate extracts of the
fungal strains IR-6 and AL-2 were tested for antibacterial activities, brine shrimp lethality assay and cytotoxicity assay against
human colon cancer cells.
261. Effect of different sequences of extraction in the production of compounds with antioxidant capacity of waste
(1)
from rose. Jose Francisco Buenrostro-Zagal , jfbuenrostro@hotmail.com, Avenida Tecnologico S/N Esq. Hank Gonzalez,
(1)
Colonia Valle de Anahuac, Ecatepec de Morelos Estado de Mexico 55210, Mexico ; Elizabeth Bustos-Hipolito ; Nataly
(1)
(1)
(2)
Beatriz Valdes-Salazar ; Leandro Rodrigo Gonzalez-Gonzalez ; Beatríz Sofía Schettino-Bermúdez . (1) Division de
Ingenieria Quimica y Bioquimica, Tecnologico de Estudios Superiores de Ecatepec, Ecatepec Estado de Mexico 55210,
Mexico (2) Departamento de Producción Agrícola y Animal, Universidad Autónoma Metropolitana-Xochimilco, Ciudad de
México D.F. 04960, Mexico
Through the stages of production, harvesting, transportation and marketing in the agricultural industry related to the
ornamental flowers a considerable amount of waste is generated, which represents market economic losses. With the
intention of using the antioxidant content of this waste, this project carried out different sequences of extraction based on
collecting rose petals in a market. Using the petals dried at 30°C, different ultrasound-assisted extraction sequences were
tested in the following order: hexane, acetone, ethanol or methanol, with and without prior acid extraction. In the extracts
Trolox Equivalent Antioxidant Capacity (TEAC), total phenolics (Folin Ciocalteu), total flavonoid content and total monomeric
anthocyanins (pH differential) were determined. Methanol proved to be a better solvent for the extraction of antioxidant
compounds contained in waste roses, while ethanol is more suitable for total phenols and anthocyanins monomer. It was
observed that the acid stage increased by about 62% the extraction of TEAC in the methanol sequence and 30% with the
ethanol. It also increased 146% removal of total phenols in the methanol sequence and 152% in the ethanol sequence,
showing the same behavior for total monomeric anthocyanins and flavonoids, which are almost fully recovered in this extract.
In general, the values obtained are comparable with those reported by other authors. The acid extraction probably promotes
the hydrolysis of tissue structures which improve the leaching, increasing the final amount extracted and releasing the
aglycones from their glycosidic structures, which is reflected in an increase of the extraction in the stages with acetone
(1)

262. Phytochemistry studies on extraction methods in medicinal Caribbean folk plants. Edith M Torres-Rivera ,
(1)
torresedithm@hotmail.com, PO. Box 5100, San German PR 00683-9801, United States ; Tulio Chavez-Gil . (1) Department
of Biology, Chemistry and Environmental Sciences, InterAmerican University of Puerto Rico, San German PR 00683-9801,
United States
ABSTRACT. In phytochemistry, three key elements to be had in account for medicinal plants research are: a) The extraction's
yield, b) the by-products elimination, and c) the extractions reduction time. Three common extraction methods are widely used
to that: a) Maceration, b) Soxhlet, and c) Gregar. Currently we are testing a new solid-solid, solid-liquid, and liquid-liquid
continuous extractor designed for us. The apparatus allows carried out extractions a) under continuous flow, b) separate crude
extractions before it will be siphoned to the reaction flask, and c) perform liquid-liquid separations with high efficiency in the
same way as performed with the Gregar extractor. The fast crude collection and it's spectroscopic, chromatographic and
chemical analysis shows some else advantage for this new design and here we report our results by comparison with those
obtained with traditional extraction methods. To test our extractor design we chose the momordica charantia plant (Bitter
Mellon), an endemic Puerto Rican folk plant very rich in d-chiro-inositol (DCI) which people with Diabetes Mellitus (the first
one PR disease) drink it's infusions of both leaves and fruit to regulate their sugar levels in blood. In addition, modern medical
studies have suggested that women with Polycystic Ovary Syndrome (PCOS) may have insulin resistance and
hyperinsulinemia due to a DCI deficiency. Our research suggests that large amount of DCI is extracted in shortest time with
the new extractor if this is compared with the other extraction methods.
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263. Halophilic enzymes for biocatalysis in non-aqueous media. Ezio Fasoli
, ezio.fasoli@upr.edu, CUH station,
(1)
Humacao PR 00791, Puerto Rico ; Hildamarie Caceres , hildamarie.caceres@upr.edu, CUH station, Humacao PR 00791,
(1)
(1)
(1)
(3)
(4)
Puerto Rico ; Karla Esqulin ; Rey Dieppa ; Brian Rosseló Rosseló ; Lilliam Casillas ; Carlos Rios . (1) Department of
Chemistry, University of Puerto Rico at Humacao, Humacao Puerto RicoPR 00791, Puerto Rico (2) Dept of Chemistry,
Institute for Functional Nanomaterials, Humacao Puerto RicoPR 00791, Puerto Rico (3) Department of Biology, University of
Puerto Rico at Humacao, Humacao PR 00791, Puerto Rico (4) Department of Biology, University of Puerto Rico at Mayaguez,
Mayaguez PR, Puerto Rico
Halophilic enzymes are organic solvent stable biocatalysts that can be used for synthetic useful reactions for the synthesis of
chiral building blocks. Four halophilic metagenomic libraries constructed form solar salterns at Cabo Rojo, Puerto Rico and
150 microorganisms isolated from the same location were screened for the presence of different hydrolases (proteases
lipases, esterases, and epoxy hydrolases). The positive microorganisms were identified by colorimetric estimation of the
released para-nitro phenol, para-nitro aniline or adrenaline assay, using a microplate reader Halophilic microorganisms were
cultivated in hypersaline broth and positives were tested for activities in organic solvents and ionic liquids and stability over a
period of 24 hours in 15%, 30% and 50% (v/v) concentrations. Few enzymes showed high activity and stability at high organic
solvent concentration. The most promising enzymes were purified and characterized.
(1)

264. Isolating plasminogen activator inhibitors from medicinal plants of Puerto Rico.
Xueqiang Zha ,
(1)
zhaxueqiang@yahoo.com.cn, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Vibha Bansal ,
(1)
(1)
vibha.bansal@upr.edu, 205 Ave. Antonio R Barcelo, Cayey Puerto Rico 00736, Puerto Rico ; Aixa Castro ; Ricardo Diaz ;
(1)
Yadhira Lugo Jose . (1) Department of Chemistry, University of Puerto Rico at Cayey, Cayey PR 00736, Puerto Rico
The serine protease, urokinase type Plasminogen Activator (uPA) has been established as a key mediator of cellular invasion
and metastasis of tumor cells, angiogenesis and chronic wounds. Inhibitors of uPA are thus good candidates for use as drugs
in treatment of cancer and other bleeding disorders. Fifteen (15) medicinal plants from different species were collected from
Puerto Rico. The collected samples were, dried to a constant weight then ground into a fine powder. The dried powders were
extracted with methanol and partitioned with a range of organic solvents of differing polarities. The extracts were dried and redissolved in methanol and tested for the presence of inhibitors of uPA using Fibrin Plate Assay. Extracts from eight (8) species
among the 15 screened, were found to inhibit uPA was observed in 8 species.
(1)

265. Developing an affinity membrane for selective binding of urokinase type plasminogen activator. Vibha Bansal ,
(1)
vibha.bansal@upr.edu, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Ezio Fasoli , ezio.fasoli@upr.edu, CUH
(1)
Station, Humacao PR 00791, Puerto Rico ; Yiaslin Ruiz . (1) Department of Chemistry, University of Puerto Rico at Cayey,
Cayey PR 00736, Puerto Rico
Urokinase type plasminogen activator (uPA) is a serine protease of high clinical importance because of its ability to lyze fibrin
blood clots. uPA breaks such clots by activating plasminogen into plasmin which then hydrolyzes the fibrin clot. The uPA
currently available for such clinical applications is however limited in application due to its high cost resulting from inadequate
source materials as well as inefficient upstream and downstream processes. The objective of this project is to develop an
affinity membrane that will bind uPA with high efficiency and selectivity even from very dilute sources such as urine. Affinity
membranes are used as they are characterized by a high surface area, reduced diffusion distance, low operating pressure,
and higher cost effectiveness. Regenerated cellulose membranes were chemically modified through linkage to two different
affinity ligands via spacer arms of different lengths (5C, 7C, 12C). The affinity ligand used was p-aminobenzamidine and a 6,8derivative of the same. The 7-atom spacer arm was found to provide the optimal distance between the membrane and ligand
for optimal protein binding to the membrane.
(1)

266. Isolation and characterization of fibrinolytic activity from HEK-293 cell cultures broth. Marienid Flores ,
(1)
marienid.flores@upr.edu, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Vibha Bansal ,
(1)
(1)
vibha.bansal@upr.edu, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Alexandra Rosado ; Vivian Rodriguez .
(1) Department of Chemistry, University of Puerto Rico at Cayey, Cayey PR 00736, Puerto Rico
Fibrinolytic agents (FAs) are used for the treatment of thromboembolic disorders since their physiological function is to
dissolve fibrin clots. The major FAs in use, such as tissue plasminogen activator (tPA) and urokinase plasmnogen activator
(uPA) are characterized by low potency, side effects, low bioavailability, immunogenicity and high costs. In this work, a new FA
has been isolated from HEK-293 cell culture broth through a multi step isolation and purification process. Electrophoretic
analysis of this FA revealed multiple protein bands (66-54 kDa) on SDS-PAGE. All of these bands were active in casein
zymograms. The isolated FA showed higher activity with tPA specific substrate indicating them to be tPAs. Immuno-analysis of
the preparation confirmed it to be a tPA. Further characterization of the FA is being done.
267. Accurate model of Z-DNA d(CGCGCG)2 determined by ultrahigh-resolution crystal structure at 0.55 Å. Krzysztof
(1)
Brzezinski , kbrzezinski@anl.gov, Argonne National Laboratory, Biosciences Division, Building 202, Room Q141, 9700
(1)
(2)
(3)
South Cass Avenue, Argonne IL 60439, United States ; Anna Brzuszkiewicz ; Miroslawa Dauter ; Maciej Kubicki ; Mariusz
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts
(3)(4)

P a g e | 97

(1)

Jaskolski
; Dauter Zbigniew . (1) Macromolecular Crystallography Laboratory, Synchrotron Radiation Research Section,
National Cancer Institute, Argonne IL 60439, United States (2) SAIC-Frederick Inc., Argonne National Laboratory, Basic
Research Program, Argonne IL 60439, United States (3) Department of Crystallography, Adam Mickiewicz University, Faculty
of Chemistry, Poznan 60780, Poland (4) Center for Biocrystallographic Research, Polish Academy of Sciences, Institute of
Bioorganic Chemistry, Poznan 60780, Poland
Among various crystal forms of DNA, oligomers of the left-handed Z-DNA have the potential to diffract X-rays to the highest
resolution. We present the crystal structure of a Z-DNA hexamer duplex d(CGCGCG)2 determined at ultrahigh resolution of
0.55 Å. The structure has been refined in the full-matrix anisotropic mode with total absence of stereochemical restraints for
DNA, essentially analogous to the practice of small molecule crystallography. In this way, not only very accurate, unbiased
values of atomic coordinates and displacement parameters are obtained, but they are also accompanied by reliable estimates
of their standard uncertainties. In consequence, we are able to present a detailed analysis of very fine features of the Z-DNA
stereochemistry, not available in the current literature. Detailed comparisons of the stereochemical library values with the
present accurate Z-DNA parameters, shows in general a good agreement, but also reveals significant discrepancies in the
description of guanine-sugar valence angles and in the geometry of the phosphate groups. It should be noted that the crystal
structure presented here has a nearly record-breaking resolution in the PDB, being only second to the structure of crambin
(1EJG) determined at 0.54 Å. In the area of nucleic acids, it is currently the highest-resolution model.
268. In vitro biological activities of plant extracts from several genera use in Puerto Rico as diabetes adjuvants.
(1)
Jannette Gavillán-Suárez , jannette.gavillan@upr.edu, #205 Antonio Barceló Ave., Cayey Puerto Rico 00736, Puerto Rico ;
(1)
(1)
(1)
(2)
Carmen Cordero-Goad ; Wanda Figueroa-Cuilan ; Claribel Luciano-Montalvo ; Michelle Martínez-Montemayor ; Liddianie
(1)
(1)
(1)
(1)
(1)
(1)
Otero ; MaryChely Quiñones ; Magaly Ramírez-Vicéns ; Joan Roque ; Lisandra Santiago-Capeles ; Yisel Rivera . (1)
Department of Chemistry, University of Puerto Rico at Cayey, Cayey Puerto Rico 00736, Puerto Rico (2) Department of
Biochemistry and Cell Biology, Universidad Central del Caribe - School of Medicine, Bayamón Puerto Rico 00960-6032,
Puerto Rico
According to the US Center for Disease Control, in 2009 Hispanic adults had diabetes prevalence rates 1.6 times that of nonHispanic whites. Among Hispanics, Puerto Ricans (13.8%) are the population with the highest prevalence of diabetes. The
current study was designed to identify the plants used in Puerto Rico (PR) as adjuvants for diabetes, and to investigate their
safety and in vitro biological activities associated with diabetic complications. An ethnopharmacological survey covering
municipalities in the southeast region of PR was conducted. Aqueous decoctions and methanolic extracts of plants reported
during the interviews were evaluated using in vitro models such as inhibition of aldose reductase (IAR), free radical
scavenging capacity (ABTS·+ , superoxide radical anion and HO·), Beta TC6 and HepG2 cells viability. Total phenolic content
(TPC) of the extracts was determined according to Folin-Ciocalteu. Tapeinochilus anassae and Costus speciosus (known as
insulina by the surveyed population), Tradescantia spathacea (sanguinaria) and Syzygium jambos (pomarrosa del río)
methanolic extracts showed higher activities and TPC than aqueous decoctions. Overall, S. jambos and T. anassae
methanolic extracts showed important biological activities and TPC: IAR (IC50 =2.44±0.83 and 47.6±10.93 µg/ml), ABTS·+
(IC50 =4.14±0.01 and 17.40±0.01 µg/ml), HO· (IC50 =58.88±0.26 and 45.71±2.06 µg/ml) and TPC (24.05 and 16.13 mg Q/mg
extract), respectively. HepG2 cells exposed to aqueous and methanolic extracts showed no viability decrease at 250 µg/ml
after 24h. The in vitro bioassays panel tested for diabetes allowed screening of plants used in PR as diabetes adjuvants as
radical scavengers and AR inhibitors.
269. Bioactive compounds from the sponge Aaptos pernucleata (Porifera: Demospongiae) collected in the Mochima
(1)
Bay, Sucre state, Venezuela. Haydelba T D[apos]Armas , haydelba@yahoo.com, School of Sciences, Lab of Natural
(1)
(2)
Products, Cumaná Sucre 6101, Venezuela ; Raúl Cedeño ; María E Amaro . (1) Department of Chemistry, Universidad de
Oriente, Cumaná Sucre 6101, Venezuela (2) Department of Marine Biology, Instituto Oceanográfico de Venezuela, Cumaná
Sucre 6101, Venezuela
The ethyl acetate soluble fraction (EASF) of Aaptos pernucleata sponge (Porifera: Demospongiae) collected in Isla Larga,
Mochima, Sucre state, Venezuela, showed a potential biological activity in bioassays of lethality and antimicrobial
susceptibility. The EASF of this sponge showed moderate antibacterial activity against Staphylococcus aureus, Listeria
monocytogenes and Escherichia coli, and a slight antifungal activity against Candida albicans. Additionally, it showed a
significant lethality in Artemia salina, with LC50 <0.01 mg/ml. The results of the study of the lethal activity of αA, αC, αD, aE, αF
and αI sub-fractions, which were obtained by conventional chromatographic fractionation of this A. pernucleata fraction,
demonstrated the presence of several potentially lethal compounds in this sponge. Some chemical constituents, such as
methyl esters of 12-metiltridecanoic, 14-metilhexadecanoic, 7,10-octadecadienoic and pentacosanoic acids, and sterols:
cholesterol, cholestanol, ergosta-22-en-3-ol and ergostanol, were identified by gas chromatography coupled to mass
spectrometry (GC-MS). Also, two stereoisomers of cholestanol, and a 9-methyl cholestanol analog were isolated and
characterized by 1D and 2D NMR. This is the first report of a sterol derivative of cholestanol with an additional methyl carbon
at position 9 of its structural core, for marine sponges in general literature. This study represents an important contribution to
the chemistry of this species since there are no reports of chemical or biological studies for the sponge Aaptos pernucleata.
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270. Chemical analysis and biological evaluation of the endemic plant Simarouba tulae. Elsa Luciano ,
(1)
(1)
claudia.ospina1@upr.edu, 205 Avr. Romero Barcelo, Cayey PR 00736, Puerto Rico ; Mayra Pagan ; Claudia A Ospina . (1)
Department of Chemistry, University of Puerto Rico at Cayey, Cayey PR 00926, Puerto Rico
The objective of this study is to evaluate the cytotoxic and anticancer activity of extracts from Simarouba tulae plant. This plant
belongs to Simaroubaceae family which has been studied because of its antimalarial, antiinflammatory, antileukemic,
antifeedant and antiviral activities. The Simarouba leaves were collected, dried and extracted with a mixture of CH2Cl2-MeOH
(1:1). The resulting crude extract was suspended in water and extracted with solvents of different polarities. The extracts were
preliminary screened using the brine shrimp lethality test. The chloroform extract was the most active showing a LC50 value of
12 µg/ml. This extract was further biotested against three breast cancer cell lines (MCF-7, ZR-75-1 and T47D) inhibiting more
than 80% of cell growth. Based in our preliminary results we concluded that this plant showed anticancer activity and merit a
closer investigation in order to isolate the chemical compounds responsible of bioactivity. Supported by Institute of
Interdisciplinary Research and BioMinds Program.
(1)

271. Cloning and protein expression of the Krr1-KH domain. Aslin M Rodríguez Nassif , aslin.rodriguez@upr.edu, PO
(1)
(1)
Box 9000, Mayagüez PR 00681-9000, Puerto Rico ; Ana M Gómez ; Belinda Pastrana . (1) Department of Chemistry,
University of Puerto Rico, Mayagüez Campus, Mayagüez PR 00681-9000, Puerto Rico
The origin of many disease states has been linked to genetic mutation, defects in gene expression, nuclear excision repair and
ribosome biogenesis. Centrin, a calcium binding protein, has recently been found to regulate some of these processes along
other target proteins within the nucleus. One target, Krr1, contains a K homology (KH) domain; which has been identified as a
nucleic acid recognition motif, is required for proper processing of pre-rRNA, for synthesis of 18S rRNA, and for the assembly
of the 40S subunit. Our initial findings have identified two putative centrin binding sites located within the KH domain (Hscen2HsKrr1 complex). In this study the KH domain (100bp) was amplified by PCR and then ligated to the expression vector
pET100 which adds a His tag to the peptide. The KH domain was then expressed into E. coli cells. To identify the presence of
this peptide in the bacteria, an SDS-polyacrylamide gel electrophoresis was performed. The overexpressed KH domain
peptide will be purified and used for interaction studies with Hscentrin.
272. Resin glycosides from the Morning Glory Family modulate chemoresistance in MCF7/Vin cancer cells. Gabriela
(1)
Figueroa-González , gabufg@gmail.com, Ciudad Universitaria, Facultad de Química, Mexico City DF, Mexico ; Rogelio
(1)
(2)
(2)
Pereda-Miranda ; Nadia Jacobo-Herrera ; Alejandro Zentella-Dehesa . (1) Departamento de Farmacia, Universidad
Nacional Autónoma de México, Facultad de Química, Mexico City 04510, Mexico (2) Unidad de Bioquímica, Instituto Nacional
de Ciencias Médicas y Nutrición Salvador Zubiran, Mexico City 14000, Mexico
MCF-7/Vin is a multidrug-resistant human breast cancer subline that displays an ATP-dependent reduction in the intracellular
accumulation of vinblastine anticancer drugs due to an overexpression of known multidrug resistance transporters such as Pglycoprotein. This glycoprotein (P-gp) is an important factor in the development of multidrug resistance (MDR) to multiple
chemotherapeutic drugs during the treatment of breast carcinoma. Novel multidrug resistance modulators derived from plant
sources have been proven to be potent inhibitors of this P-gp. We investigated the in vitro MDR reversal effects of selected
glycolipids isolated from the morning glory family (Convolvulaceae) in human breast cancer cells resistant to vinblastine (MCF7/Vin), using reserpine as a positive control. The modulation effect was tested for selected compounds using the
sulforhodamine B (SRB) assay. Active compounds exerted a potentiation effect of vinblastine susceptibility by 1.25 to >328fold for some compounds at concentrations from 5 to 25 µg/mL. Murucoidin V enhanced vinblastine activity 27-fold when
incorporated at a concentration of 25µg/mL. Therefore, this type of amphipathic oligosaccharides could be further developed
to provide more potent inhibitors of this multidrug efflux pumps and overcome the acquired resistance to chemotherapy during
cancer treatment. Financial Support: Dirección General de Asuntos del Personal Académico, UNAM (IN217310) and
CONACyT (101380-Q).
(1)

273. Genetic variability and environmental stress response in strains of Debaryomyces hansenii. Edna Justiniano ,
(1)
despina.justiniano@gmail.com, P.O. Box 9000, Mayaguez Puerto Rico 00681, United States ; Nadathur Govind . (1)
Department of Marine Sciences, University of Puerto Rico - Mayaguez Campus, Mayaguez Puerto Rico 00681, United States
Debaryomyces hansenii, a heterogeneous species with the capacity to grow in extreme environments including hypersalinity
and heavy metals, is also an opportunistic pathogenic yeast associated with immunosuppressed patients and those that have
undergone surgery. This organism has also been isolated from cystic lesions, subcutaneous abscess associated with
malignant melanoma, human skin, foot wounds and inter digital mycosis. Environmentally induced gene expression and
signaling pathways have been associated with several disease conditions such as cancer, rheumatoid arthritis, inflammation
and neurological disorders. Our current research involves transcriptomic analysis of environmentally induced genes,
heterologous gene expression with specific promoters such as ENA-1, and whole genome sequence comparison of D.
hansenii strains showing different physiological responses after specific environmental stimuli. Earlier research in our
laboratory has shown that different naturally occurring strains show genomic heterogeneity. Whole genome sequencing, thus
allows for strain specific search of genes associated with the pathogenic response but it will also allow for the search of
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promoter differences. Some of the promoter variants isolated in this study will aid in the establishment of heterologous stressinduced expression systems.
(1)

274. Sulfmyoglobin formation with nitric oxide. Erika Y. Garcia , erika.garcia@upr.edu, Urb.Palacios del Monte, Calle
Kilimanjaro 1544, Toa Alta PR 00953, Puerto Rico . (1) Department of Chemistry, University of Puerto Rico, Mayaguez
Campus, Mayaguez 00681, Puerto Rico
Recent studies have recognized Hydrogen Sulfide (H2S) as a neurological and cardiovascular modulator. However, when the
human body is exposed to high H2S concentrations, a sulfur atom binds to the heme group of the hemoglobin (Hb) generating
a sulfheme complex with a characterized 620nm Q band. The complex formation is conditioned to the presence of ferryl
species, H2S, and the Histidine amino acid residue in the E7 position of the Hb active site. This Hb derivative promotes a
condition known as Sulfhemoglobinemia, which decreases the Hb ability to execute its function. To find a treatment for
Sulfhemoglobinemia, we need to understand the mechanism that leads to sulfhemoglobin complex formation. Our goal is to
characterize the appropriate conditions for the formation of Sulfhemoglobinemia; testing the hypothesis that Nitric Oxide (NO)
produces the ferryl species required for the formation of sulfhemoglobin in combination with H2S. Horse heart myoglobin (Mb)
was used since it has a similar active site structure to the human Hb and they both bind oxygen. Each step was evaluated by
III
UV-Vis Spectroscopy in the 300-700nm region. Our experimentation began with Mb in oxidation state Fe , metaquo complex.
II
Sodium Dithionite was used to form the deoxy comlex, Fe . NO was added to produce the Mb-NO complex. Finally, H2S is
added, to form the sulfmyoglobin complex. Results have shown that Nitric Oxide produces the necessary ferryl species and
therefore, promotes the sulfmyoglobin formation reaction. The 620nm band has been observed in all samples with an
approximate life time of 24-48 hours.
2+

275. Structure-activity relationship studies for the inhibition of human Ca -independent phospholipase A2 by
fluoroketones
(1)

(1)

Violetta Constantinou-Kokotou , vikon@aua.gr, 105 Iera Odos, Athens Attiki, Greece ; Anneta Smyrniotou ; Victoria
(2)
(2)
(3)
(3)
(3)
(2)
Magrioti ; Aikaterini Nicolaou ; Ishita Shah ; Michael Creason ; Edward A. Dennis ; George Kokotos . (1) Chemical
Laboratories, Agricultural University of Athens, Athens 11855, Greece (2) Department of Chemistry, Laboratory of Organic
Chemistry, University of Athens, Athens 15771, Greece (3) Department of Chemistry and Biochemistry and Department of
Pharmacology, School of Medicine, University of California, San Diego, San Diego, La Jolla California 92093-0601, United
States
The three predominant phospholipases A2 are the cytosolic GIVA cPLA2, the secreted GIIA sPLA2 and the calciumindependent GVIA iPLA2. Recently, we have demonstrated that GVIA iPLA2 plays a key-role in experimental autoimmune
encephalomyelitis (animal model of multiple sclerosis) and that inhibitor FKGK11 has a therapeutic effect on EAE. Here, we
present the synthesis of polyfluoroketones and the study of their inhibitory activity and selectivity on the three major PLA2s.
Various substituted benzaldehydes or naphthaldehydes were used as starting material for the synthesis of the target
compounds employing a Wadsworth-Horner-Emmons reaction as the key-step. FKGK18 was found to be a highly potent
inhibitor of GVIA iPLA2 (XI(50) 0.0002). In addition, para-fluoro and para-methoxy substituted derivatives of FKGK11 were
proven to be equally or even more potent inhibitors of GVIA iPLA2 (XI(50) values 0.0002 and 0.0001, respectively). The paramethoxy derivative of FKGK11 was found to be at the same time selective inhibitor. Thus, new potent and selective inhibitors
of GVIA iPLA2 were identified allowing the study of the role of the enzyme in cells and in vivo models.

(1)

276. Site-directed mutagenesis and expression of Homo sapiens centrin 1 and 2. Lorraine C. Hernandez Zerega ,
lorraine.hernandez1@upr.edu, P.O. Box 9019, Mayagüez Puerto Rico 00681-9019, Puerto Rico . (1) Department of
Chemistry, University of Puerto Rico Mayagüez Campus, Mayagüez Puerto Rico 00681-9019, Puerto Rico
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Centrin is a low molecular weight protein located at the centrosome and mitotic spindles of interphase cells. This protein is
composed of a helix-loop-helix EF-hand motif with four calcium-binding domains at termed sites I-IV (I: residues 32-60, II: 6896, III: 105-133, IV: 141-169) and are highly conserved between different eukaryotes. The protein was first identified within the
centrioles and associated with centriole separation and duplication. Abnormal centrosome duplication lead to chromosomal
instability and have been found in Homo sapiens cancer cells. Centrin has been found to interact with xeroderma
pigmentosum group C (XPC) protein and the H.sapiens homolog of Rad23 B (HR23B) to form the XPC complexes that
regulate DNA excision repair within the nucleus. Centrin and XPC have also been found to be SUMOylated causing
differences in affinity for DNA damaged sites therefore essential for nuclear excision repair. Our goal is in designing the SUMO
binding peptide of H.sapiens centrin 1 and 2 (Hscen1, Hscen2) and expressing the variant centrins for the analysis and
characterization of the centrin-SUMOp interaction. Site-directed mutagenesis was performed in order to substitute Glutamic
Acid (E), residue 32, at the start of site I in Hscen1 and Hscen 2 for a different amino acid. As a result of single point
mutations, the amino acids obtained were: Lysine (K), Glutamine (Q), Asparagine (A) and Aspartic Acid (D). The mutations
were verified by cDNA sequencing. The positive results were chosen for transformation and expression in Escherichia coli.
This particular approach will allow future studies to explore the binding interface and determine the “hotspots” that regulate
protein-protein interactions (PPI's) with Hscen. Previous works have shown that XPC mutants fail to bind to centrin and as a
result reduce its DNA binding affinity and specificity for DNA damage repair. Also it has been found that five mutations in
SUMO consensus sites present within Hscen2 did not inhibit SUMOlaytion.
(1)

277. Role of the distal residues in the sulheme formation. Bessie B Ríos González , bessierios@yahoo.com, P.O. Box
(1)
(1)
(1)
(1)
194, Moca PR 00676, Puerto Rico ; Lymaris Quiñones ; Diamaris Cruz ; Nedoishka Pérez ; Elddie Román ; Juan López(1)
Garriga . (1) Department of Chemistry, University of Puerto Rico, Mayagüez Campus, Mayagüez PR 00681-9000, Puerto
Rico
Human hemoglobin (LeuB10, HisE7, ValE11) and myoglobin, in the presence of oxygen or hydrogen peroxide (H2O2), and
hydrogen sulfide (H2S), form an inactive sulfheme derivate characterized by a covalent sulfur modification of the heme “B”
pyrrole ring. The derivate has a characteristic UV-Vis band around 620nm and it causes a condition known as
sulfhemoglobinemia that decreases the oxygen transportation. However, the invertebrate organism Lucina pectinata remains
unaffected in the presence of H2S and O2. The hemoglobin I (PheB10, GlnE7, PheE11) of this clam is the sulfide reactive
protein that binds H2S as ligand. It has a glutamine in the distal E7 position instead of typical histidine found in hemoglobin and
myoglobin. The distal site residues may play an important role in the sulfheme formation. To confirm it, single point mutations
were introduced into the HbI heme pocket. Then UV-Vis spectroscopic analyses were made on Mb, Hb, HbI, and HbI mutants
protein samples upon the reaction with hydrogen peroxide/oxygen and hydrogen sulfide. Suprisingly, His mutation apparently
is the only mutant to show a 624nm band that indicates the sulfheme derivate formation. This indicates that the distal histidine
with an adequate orientation plays an important role in the formation of the sulfheme derivates. This will help to give insight of
the mechanism reaction of sulfheme derivates, to help treat the clinical condition known as sulfhemoglobinemia.
278. Quantifying the volatiles in alcoholic beverages by gas chromatography and toluene as an internal standard.
(1)
Jaroslava V Švarc-Gajić , jaroslava@tf.uns.ac.rs, Bulevar cara Lazara 1, Novi Sad Vojvodina 21 000, Serbia and
(1)
(1)
(1)
Montenegro; Zvonimir J Suturović ; Snežana Ž Kravić ; Zorica S Stojanović . (1) Department for Applied and Engineering
Chemistry, Faculty of Technology, Novi Sad 21 000, Serbia and Montenegro
The quality and authenticity of alcoholic beverages can be defined by the profile of volatile products which are formed in the
course of natural fermentation process. The presence of specific higher alcohols, esters and organic acids confirms that the
product is produced by natural fermentation process. Volatiles are normally determined by applying gas chromatography. In
order to reduce the analysis time and to make the quantitation more simple and elegant, the internal standard method can be
used. However difficulty of finding adequate internal standard which is not present in real samples and that can demonstrate
close chromatographic behavior as all the compounds to be determined, limits the wide application of this quantitation method.
For the purposes of quantitation of seven major fermentation products which arise in alcoholic beverages toluene was
proposed as an internal standard taking into account that the probability of toluene presence in this types of samples is
virtually zero except in the cases of accidental samples contamination. Under applied experimental conditions toluene
produced a sharp and well defined peak and was eluting between butanol and isoamyl alcohol peak. Manual head space
technique was applied in this investigation and packed (Carbopack B 60-80 mesh) Carbowax 20M column (l = 3 m). For the
detection of separated compounds flame ionization detector was used. The novelty of the investigation lies in the fact that
toluene, a compound that is not chemically related to natural volatiles in alcoholic beverages, was used as an internal
standard. The concentration of the internal standard of 0.2% enabled relatively unchanged constants in the observed
concentration range of the compounds. For ethanol the examined concentration range was 10-45%, while for other
compounds observed interval was 0.01-1%. Developed method and constants calculated in model systems were used to
quantify volatile products in numerous alcoholic beverages.
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279. Determination of volatile products of alcoholic fermentation by gas chromatography on porous polymers.
(1)

Zorica S Stojanovic , zokastojanovic@gmail.com, Bulevara cara Lazara 1, Novi Sad Vojvodina 21000, Serbia and
(1)
(1)
(1)
Montenegro; Jaroslava V Svarc-Gajic ; Zvonimir J Suturovic ; Snezana Z Kravic . (1) Department for Applied and
Engineering Chemistry, Faculty of Technology, University of Novi Sad, Novi Sad Vojvodina 21000, Serbia and Montenegro
The quality and flavor of alcoholic beverages depend on the content of volatile compounds (higher alcohols, aldehydes, esters
and organic acids), produced during fermentation, distillation and storage processes. Identification of these compounds is of
major importance, not only to determine the flavor characteristics of the products, but also to detect toxic supstances, and to
identify anomalies that are indicative to inconsistent manufacturing practices. The adulteration of alcoholic beverages can be
also detected by the profile of volatile compounds. The presence of specific higher alcohols, esters and organic acids confirms
that the product is produced by natural fermentation process. Volatile components are normally determined by applying gas
chromatography. In this work, experimental conditions of head space gas chromatography applying the column packed with
Porapak Q (L = 3 m; d = 2 mm; m = 2.49 g) and flame ionization detector were investigated aiming determination of volatile
products that are usually produced in the course of alcoholic fermentation. The headspace method achieved highly sensitive
analysis of volatile components without the need for complex pretreatment. To optimize chromatographic separation, a test
mixture containing methanol, acetaldehyde, ethanol, isoprophanol, and acetic acid was used. Besides optimizing basic
chromatographic parameters such as flow rate, the influence of the temperature of the column in the isothermic procedure
o
observed and the temperature of 160 C resulted in the best separation. All five peaks (methanol, acetaldehyde, ethanol,
isoprophanol, acetic acid) were based line separated and sharp. Defined method might be proposed as a convenient way of
quality control of the alcoholic beverages, as well as a mean of flavor characterisation. Applied head space method provides
great sensitivity of the determination and circumvents the need for any other sample pretreatment.
280. Post-harvest treatment of cut Colombian flowers of Rose (Rosa sp) and Carnation (Dianthus caryophyllus) with
gamma radiation (60Co) as a conservation alternative and phytosanitary control: Applications in radiochemestry.
(1)
Carlos M Rincon Aguilar , carlomagno_50@hotmail.com, cll. 41 sur # 30-17, Bogotá Cundinamarca, Colombia ; Gina P
(1)
(1)
Bautista Dueñas , reigi09@hotmail.com, Cr2 Este # 76c-04 sur, Bogotá Cundinamarca, Colombia ; Juan C León Peña ;
(1)
(2)
(1)
(3)
(4)
Jhon J Aragon Arias ; Maria E Bulla Nieto ; Victor M Pabon ; Jorge I Restrepo ; Mari L Peña . (1) Departament of
Nuclear Science, University Distrital Francisco Jose de Caldas, Bogotá 571, Colombia (2) Departament of Phytochemical,
University Distrital Francisco Jose de Caldas, Bogotá, Colombia (3) Departament of Innovation Colombian floriculture,
Colombian Flower Growers Association (ASOCOLFLORES), Bogotá, Colombia (4) Departament of nuclear technologies
group, Colombian Institute of Geology and Mining, Bogotá, Colombia
Colombia is second largest flower exporter in the world after the Netherlands, with rose and carnation flowers preferred by the
international market. About 95% of flowers grown in Colombia are exported. Therefore, flowers have to pass strict quality
controls determined by the buyers. One of the biggest problems faced by growers is the Botrytis cinerea fungus infestation and
pests such as: Thrips and Tetranychus cinnabarinus, after cut flowers. This problem causes losses of close to 30% of flowers.
The method of low-dose irradiation could replace the dives made in silver solutions and methyl bromide fumigation,
disinfection current treatments of pests, but are being phased out due to environmental concerns. The criterion of
effectiveness of irradiation as phytosanitary treatment cut flowers will be the inability to reproduce the pest, rather than cause
immediate mortality, and preservation of the physical properties of the flowers, excellent for export. According to the studies
found the radio-strength of the rose and carnation are at 100 and 200Gy respectively. We hope that the spray solution of
calcium oxide (CaO) and calcium chloride (CaCl2) between 0 and 1.5 mM weekly for six weeks before cutting increase the
resistance radio 200Gy for rose and 300Gy for carnation. Since these optimal doses for better disinfection and preservation of
their physical properties.
281. Preparation of Cu-Cr/γ-alumina and silver modified Cu-Cr/γ-alumina catalysts for combustion of exhaust gases.
(1)
Dimitar Yankov Dimitrov , mitko_dme@abv.bg, 12 Mendeleev Str., Plovdiv Plovdiv 4000, Bulgaria ; Krasimir Ivanov
(1)
Ivanov . (1) Department of General Chemistry, Agricultural University – Plovdiv, Plovdiv Plovdiv 4000, Bulgaria
The catalytic oxidation of methanol on iron-molybdenum catalysts is accompanied by formation of toxic products, mainly СО
and dimethyl ether (DME). The high concentration of these compounds in the outlet gases requires the use of an additional
reactor for their complete oxidation.This work studies the effect of preparation conditions on the chemical composition, activity
and selectivity of the Cu-Cr/γ-alumina and silver modified Cu-Cr/γ-alumina catalysts toward deep oxidation of CO, DME,
methanol and formaldehyde. The catalysts were prepared by impregnation of the support with an aqueous solution of copper
nitrate, chromium nitrate and silver nitrate under different conditions. X-Ray, XPS and SEM –EDS analysis were performed on
the catalysts' balk and surface composition. The distribution of the active component on the entire carrier surface was found to
be uniform. On the basis of X-ray and XPS analysis it can be concluded that the active component of the mixed Cu-Cr/ γ–
alumina catalysts consists of at least four compounds – CuO, Cr2O3, Cu2Cr2O4 and CuCr2O4. SEM –EDS analysis of the active
component spaces revealed domination of Cu2Cr2O4 particles. Chemical composition strongly influences catalytic properties,
this influence being quite variable with regards to the different processes. The presence of nano-sized Ag particles enhances
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the activity of the catalysts. The addition of a small amount of Ag (0.5 wt.%) to Cu-Cr/ γ–alumina catalyst is considered to be
favorable for the oxidation of all components. Higher silver concentration leads to the growth of larger silver particles and
decrease of the activity.
Acknowledgements: This work is supported by Bulgarian Ministry of Education, Project DDVU- 02/7.
282. Study of adsorption of 2-chlorophenol by evaluating a glassy carbon electrode modified with synthetic zeolite
(1)
type A modified with surfactants. Carlos R Villavicencio , carlosr.villavicencio@gmail.com, Valle de Sartenejas,
Carretera Baruta - Hoyo de La Puerta, Caracas Miranda 1080A, Venezuela . (1) Departamento de Química, Universidad
Simón Bolívar, Caracas Miranda 1080A, Venezuela
This work concerns the study of the synthesis of zeolites under hydrothermal conditions in an alkaline medium, using, as raw
material, kaolin previously selected from various aluminosilicates from Venezuela and which was heated for 1.5 hours at a
temperature of 700°C. The optimization of the synthesis was conducted by varying parameters such as concentration of NaOH
2.0 M, temperature and time of crystallization at 90°C for 3 hours. For purposes of comparison, we carried out the synthesis of
pure zeolite A, according to the procedure of the International Association of Zeolites (IZA). All products were characterized by
X-ray diffraction (XRD), scanning electron microscopy (SEM), elemental chemical analysis by emission spectroscopy (ICPAES) and infrared spectroscopy (FT-IR). On the other hand, the applications of zeolite films synthesized in these conditions
saturated with calcium and modified by surfactants named cetyltrimethylamonium bromi-de (CTAB) and non-ionic named
Triton X-100, for the subsequent modification of the glassy carbon electrode surface (GC) in the detection by oxidation of
phenolic compounds, by cyclic voltammetry, showed improvements in the voltammetric response to pH 9.2 and 9.6 compared
with that of the unaltered glassy carbon, attributed to the effects of the surfactants and pH on the surface of the zeolite.
Polishing and cleaning processes depend on the type of surfactant used.
283. Changes in triacylglycerol content induced by lipase activity in oil palm Elaeis guineensis Jacq. Fruits. Fausto
(1)
Prada , fprada@cenipalma.org, Calle 20 A No 43 A 50 - Piso 4, Bogotá, D.C. Bogotá, D.C. 111611, Colombia ; Tatiana
(2)
(2)
(2)
Cadena , aperea@uis.edu.co, Crra 27 Calle 9, Bucaramanga Santander 68001000, Colombia ; Aidé Perea ; Hugo Rueda ;
(1)(3)
Hernán Mauricio Romero
. (1) Programa de Biología y Mejoramiento Genético, Centro de Investigación en Palma de Aceite
- Cenipalma, Bogotá, D.C., Colombia (2) Departamento de Química, Universidad Industrial de Santander, Bucaramanga,
Colombia (3) Departamento de Biología, Universidad Nacional de Colombia, Bogotá, D.C., Colombia
Oil palm Elaeis guineensis Jacq. has become the main source of edible oil worldwide. The formation of free fatty acids (FFA)
from its triacylglycerides (TG) is one of the main quality parameters of crude palm oil (CPO). The formation of FFA in the
mesocarp is mainly due to the hydrolytic action of lipase on TG present in the mesocarp. One of our research goals is to
reduce the formation of FFA in CPO, through a deeper understanding of this enzyme behavior. The aim of this study was to
evaluate changes in TG content after inducing lipase activity in order to measure their specificity toward TG in mesocarp. The
formation of FFA was activated by placing the fruit at 5 °C overnight. The main TG evaluated were POP, POO, PLP, POL, and
POS. The initial average concentrations in mesocarp were 32.8, 18.0, 13.4, 10.5 and 5.0% and after the action of the enzyme
were 28.1, 7.3, 9.2, 3.5, and 4.8%, respectively. Lipase activity generated a total of 27% of FFA. The relative change in TG
was 14.2, 59.3, 31.4, 66.5, and 4.5%, respectively. The order of hydrolysis of TG was POL>POO>PLP>POP>POS. In this
study, there was no correlation between the concentration of TG and its degradation. Apparently, there was not specificity of
the enzyme. However, cooling fruits showed that lipase was efficient to hydrolyze TG from mesocarp. This activation will be
used as a tool for evaluating new genotypes toward less FFA formation and, hence better oil quality.
(1)

284. Fatty acid, tocopherol, and tocotrienol composition of high oleic palm oil. Fausto Prada , fprada@cenipalma.org,
(1)
(1)(2)
Calle 20 A No 43 A 50 - Piso 4, Bogotá, D.C. Bogotá, D.C., Colombia ; Olga Lucia Mora ; Hernán Mauricio Romero
. (1)
Programa de Biología y Mejoramiento Genético, Centro de Investigación en Palma de Aceite - Cenipalma, Bogotá, D.C.,
Colombia (2) Departamento de Biología, Universidad Nacional de Colombia, Bogotá, D.C., Colombia
Palm oil is extracted from the mesocarp of oil palm fruits (Elaeis guineensis Jacq.) and represented a production of 45 million
tons in 2009. Tenera is the major commercial oil palm progeny planted in the world. Additionally, there is an oil palm family
from north South America named Elaeis oleifera Cortés. In recent years, E. oleifera has become important because it has
shown tolerance to some diseases and produces oil with higher oleic acid and vitamin E content than tenera progeny.
However, low oil bunch yield makes E. oleifera not suitable for commercial purposes, thus crosses of E. oleifera and E.
guineensis (OxG) have been produced to use the E. oleifera characteristics. The aim of this study was to analyze the fatty acid
composition and vitamin E content in 19 cultivars planted in different regions in Colombia for breeding and commercial
purposes. The average amount of the main fatty acids from OxG palm oil was 53, 12, and 28% for oleic, linoleic, and palmitic;
while, tenera palm oil was 40, 10, and 43%, respectively. The unsaturated fat for OxG palm oil increased 15%, mainly because
-1
of the oleic acid, which total increase was 13%. The total vitamin E content was 400 to 1700 mg kg . It was a wider range than
-1
reported for tenera oil, which is between 600 and 1000 mg kg . Knowledge from this work will help plant breeders to generate
new palm oil varieties with better oil quality to improve benefits in oil palm industry.
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285. Ammonia and methanol oxidation on square-wave treated Pt deposited on BDD electrodes. Yaritza Hernández
(1)
(1)
Lebrón , yaritza2004@gmail.com, P.O Box 1189, Las Piedras Puerto Rico 00771, Puerto Rico ; Carlos Cabrera . (1)
Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, San Juan Puerto Rico 00931, Puerto Rico
Platinum is a good catalytic for ammonia and methanol oxidation. Ammonia and methanol oxidation are sensitivity to changes
in surface structure. Ammonia takes place almost exclusively on platinum containing (100) sites. For methanol oxidation, Pt
(111) has shown the highest oxidation current in the potential range between 0.45 and 0.65 V, followed by Pt (110) and Pt
(100). These facets are related with Miller indices (hkl), a notation system in crystallography for planes and directions in
crystal. The most stable surfaces are those with the lowest Miller indices. These platinum single crystal surface are more
open, whereby the surface Pt atoms in principle should become under-coordinated and thereby more reactive than the Pt
atoms on the more close-packed surfaces. In this experiment, we use a square-wave treated platinum for ammonia and
methanol oxidation. Starting from Pt nanoparticles electrodeposited on boron-doped diamond substrate.
286. Phenylpropanes meta-hydroxylation: Key reaction in delignification of raw material from Eucalyptus globulus.
(1)(2)(3)
Renán García
, joregam@gmail.com, Estafeta Universitaria UNACHI, David Chiriquí, Panama ; Sofía Valenzuela
(1)(2)
(1)
Valenzuela
; Juan Pedro Elissetche . (1) Biotechnology Center, Universidad de Concepción, Concepción Bio-Bio, Chile (2)
Faculty of Forest Sciences, Universidad de Concepción, Concepción Bio-Bio, Chile (3) Department of Chemistry, Universidad
Autónoma de Chiriquí, Concepción Bio-Bio, Chile
Eucalyptus globulus is a widely used species in pulp and paper industry. Also, it is of great value to bioethanol production.
Both applications require the lignin removal, which is favored when the lignin chemical composition has a higher amount of
syringyl units. In this work, two key enzymes involved in precursor pathway of syringyl units were identified in E. globulus,
there are two P450 enzymes: p-coumarate 3ʹ-hydroxylase (C3ʹH) and ferulate 5-hydroxylase (F5H) also known as
coniferaldehyde 5-hydroxylase, which contributing to aromatic ring hydroxylations at carbons three and five of p-coumaroyl
shikimate and coniferaldehyde, respectively. Meta hydroxylation reactions occur sequentially, first to 3-carbon catalyzed by
C3H and then 5-carbon catalyzed by F5H. The characterization of these enzymes in E. globulus, a species used worldwide,
have particularly important to establish new lines of bioengineering in order to vary the chemical constitution in this raw
material, that impact the cellulose pulp and paper industry and researches in biofuels.
Acknowledgements: Financial support was received from UNACHI, SENACYT and CONICYT.
287. Effect of formulation composition, methods of preparation, and particle size of solid dispersions on the physicochemical properties and quality of output product
(1)

Neysha Martinez-Orengo , neysha.martinez1@upr.edu, Urb. Riverside c-8 2nd st., Penuelas PR 00624, United States ;
(1)
(2)
Evone S. Ghaly ; Stephen Byrn . (1) Graduate Program-Industrial Pharmacy, University of Puerto Rico, Rio Piedras/ San
Juan Puerto Rico, United States (2) Industrial and Physical Pharmacy, Purdue University, West Lafayette IN 47906, United
States
Background: Formulation composition and method of preparation can affect the absorption of a drug product. Surfactants,
binders, excipient and particle size are among some of the variables that may alter the physico-chemical properties and quality
of a final product. Purpose: To develop a solid dispersion prepared by different methods, formulation composition and to
investigate effect of particle size of the dispersion on the in-vitro dissolution. Methods: Different formulations containing the
same antifungal drug and different particle size were tested for dissolution in 0.1N HCl containing 1% Sodium Dodecyl Sulfate.
All solid dispersions were passed through # 200 or # 60 sieves. The polymers used to prepare each formulation were: Pluronic
F127, HβC, Polyvinylpyrrolidone (PVP k12-18), Hydroxypropyl methylcellulose (HPMC k3) and PEG 8000. Differential
Scanning Calorimetry for all samples was also performed. Results: When using HPMC k3 as polymer at 20 minutes of testing
dissolution, the percent drug dissolved was 88.4 and 76.5 for solid dispersion and physical mixture respectively. The delta S
values for the physical mixtures of the mentioned polymers were: 169.55, 195.38, 154.75, and 178.89 J/mol K; and the delta G
values were: 1.84, -2.20, 0.87, and 1.23 J respectively. For the solid dispersions the delta S values obtained were: 175.00,
195.10, 164.59, and 210.85 J/mol K; and the delta G values were: 1.75, 0.46, 0.70, and 0.16 J respectively indicating that
dispersion decrease crystallinity of the drug. Conclusion: Solid dispersion enhances the solubility of the antifungal drug more
than physical mixture and varied according to formulation composition.
288. Response surface as methodology for the optimization of the process of extraction of red seaware carrageenan,
(1)
Catenella impudica. Cesar Fernández Morantes , cesarsamo@hotmail.com, Race 3 #3N-100, Popayán Cauca 190002,
(1)
Colombia ; Luis A Lenis . (1) Department of Chemistry, University of Cauca, Popayán Cauca 190002, Colombia
The red algae or of the family of the Rhodophyceae, of global importance because these biosynthesized a type of
polysaccharide, called carrageenan, of wide use in the food industry. Another line of increasing application is the
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pharmaceutical sector given the biological found properties. In Colombia, specifically on the Pacific Coast, there is very spread
a species of this type of seaware, Catenella impudica; in coastal and own areas in environments of swamp growing on
Rhizophora's roots (red swamp), with coverage all the year round; of which there is little knowledge about the types of
carrageenan that biosynthesized and thus, their properties. The optimization of the process of extraction of the carrageenan of
the Catenella impudica, it was carried out placing the alga in an alkaline solution of hydroxide of potassium, a concentration
and certain volume, followed by the solubilization of the compounds in a water bath. The division of the types of carrageenan
is made according to their different solubility in aqueous systems at room temperature, and precipitating the solubles with
isopropyl alcohol. The optimization of this process was carried out by the experimental design presented by the Response
Surface Method (RSM), where the variables were followed by concentration, volume of alkaline solution, temperature and
time; which influence directly about the process. The characterization of carrageenans present was performed by infrared
spectroscopy (IR), obtaining spectra with typical beaks for every type of the polysaccharides.
289. Chemical analysis of volatile compounds of the essential oil of Piper marginatum Jacq. collected in Acandí
(1)
(Chocó)
and
Turbaco
(Bolívar)and
assessment
of
their
bioactivity.
Beatríz
E
Jaramillo ,
(1)
irinatiradoballestas@gmail.com, Sede Zaragocilla, Cartagena Bolívar 195, Colombia ; Jorge L Julio ,
(2)
jjuliot@unicartagena.edu.co, Sede Zaragocilla, Cartagena Bolívar 195, Colombia ; Irina P Tirado ,
irinatiradoballestas@gmail.com, Sede Zaragocilla, Cartagena Bolívar 195, Colombia . (1) Department of Chemistry,
Universidad de Cartagena, Cartagena Bolívar 195, Colombia (2)
First it was made the sample collection. Samples were subject to taxonomic identification. EO were evaluated to identificated
secondary metabolites. antioxidant, repellent and antifeeding (against Spodoptera littoralis larvae and adults of Myzus
persicae and hopalosiphum padi) and phytotoxicity (on L. sativa) activities were evaluated.
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Piper marginatum Jacq. Acandí presented a superior yield compared to EO Piper marginatum acq, Turbaco. The chemical
composition of the EO varies depending on the conditions of the media. The most active antioxidant and antifeedant activity
was Piper marginatum Jacq. Turbaco. Inhibition of settlement of M.persicae and R. Padi was presented. These EO inhibited
germination and development of the seed of Lolium perene satisfactorily.
(1)

290. Study of thermal decomposition of 2,2-dimethyl-1,3-dioxalane at different temperatures. Amelia A Espitia ,
(1)
andreaespitia36@gmail.com, Kra 6 °N 76-103, Monteria Cordoba, Colombia ; Jennifer J Lafont , jenniferlafontm@yahoo.es,
Kra 6 °N 76-103, Monteria Cordoba 229, Colombia . (1) Departamento de Quimica, Universidad de Cordoba, Monteria
Cordoba 229, Colombia
The compound 2.2-dimethyl-1,3-dioxalane is a cyclic diether whose oxygens are adjacently located to the carbon which is
replaced by two methyl groups, which give it some stability. the study of thermal decomposition of this compound was carried
out at temperatures of (353, 363, 373, 383, and 393) ± 1K using a thermalizer equipment endowed with a cylindrical oven
coated with asbestos and refractory material, and a temperature sensor, a type K thermocouple, a Barber-Colman controller,
PID type, with an uncertainty of ± 1K. The thermolysis was followed by the gas chromatography technique, which provides
information related to the decomposition areas of the reagent vs. the reaction times. The obtained products were identified as
ethylene glycol and propyne; the resulted reaction was of first order, whose values of the speed constant were adjusted to the
-1
-1
Arrhenius equation: Log Kobs = (12,717) - (128.67) kJ mol (2.303RT) Taking into account the results of kinetic and
thermodynamic parameters it is suggested a cyclic transition state of four semi-polar and concerted members.
(1)

291. Chemical kinetics of the thermolysis of 2-methyl-1,3- dioxalane. Jennifer J Lafont , jenniferlafontm@yahoo.es, Kra
(1)
6 °N 76-103, Monteria Cordoba, Colombia ; Amelia A Espitia , andreaespitia36@gmail.com, Kra 6 °N 76-103, Monteria
Cordoba, Colombia . (1) Departamento de Quimica, Universidad de Cordoba, Monteria Cordoba 229, Colombia
The core 1,3-dioxalane is a cyclic acetal of industrial importance because it acts as a precursor of the copolymerization, by the
interaction of methylene derivatives with vinyl monomers, enabling the production of polymers with organic or photodegradable
properties. The kinetics of thermolysis of 2-methyl-1,3-dioxalane was determined using a chemical reactor semi-micro scale, at
five different temperatures varying ten grades, in a range between (353 -393) ± 1K. The monitoring of the thermolysis was
carried out by the decomposition of substrate as time passed; this was verified by quantitative analysis of GCMS with
measures of the respective areas and the progressive increase in the formation of ethylene and ethyne products. This reaction
was found to be unimolecular, homogeneous and first order. The rate constant K is expressed by the Arrhenius equation: Log
-1
-1
Kobs = (12.831) – (111.40) kJ mol (2.303RT) According to the thermodynamic and kinetic results obtained, the reaction
proceeds through a cyclic transition state of four concerted and semipolar character members
(1)

292. Kinetics in liquid phase of cyclic ether 2-ethyl-2-methyl-1,3-dioxalane. Jennifer J Lafont ,
(1)
jenniferlafontm@yahoo.es, Kra 6 °N 76-103, Monteria Cordoba 229, Colombia ; Amelia A Espitia ,
andreaespitia36@gmail.com, Kra 6 °N 76-103, Monteria Cordoba 229, Colombia . (1) Departamento de Quimica, Universidad
de Cordoba, Monteria Cordoba 229, Colombia
The dioxalane is an important saturated cyclic ether of five members two of which are oxygen, used as an additive to fuel cars,
as it increases the octane levels raising the combustion efficiency and reducing emissions of air pollutants such as
hydrocarbons and carbon monoxide particles. The kinetics in liquid phase was conducted in a chemical reactor which has an
asbestos-lined oven with a temperature sensor, type K, in the range of (273-1023) K with an uncertainty of ± 1K, in which are
programmed thermolysis temperatures for each kinetic, which were (353, 363, 373, 383 y 393) ± 1K. Kinetic data were taken
by gas chromatography technique getting breakdown areas of reagent and forming products of different reaction times; the
used solvent was acetonitrile, the gotten products were ethylene glycol and butyne identified by spectroscopic techniques. The
reaction resulted to be of first order, the values of K were in good agreement with the Arrhenius equation: Log Kobs = (12.599) -1
-1
(148.139) kJ mol (2.303RT) The values of the thermodynamic and kinetic parameters suggest that the thermal
decomposition reaction follows a cyclic transition state of four concerted members and with semipolar character
(1)

293. Study of the electro-oxidation of ethanol on Pt- modified vicinal gold surfaces. Germano Tremiliosi-Filho ,
(1)
germano@iqsc.usp.br, Av. Trabalhador Sancarlense 400, São Carlos São Paulo 1356970, Brazil ; Mauricio J Prieto . (1)
Departamento de Físico-Química, Instituto de Quimica de São Carlos, USP., São Carlos São Paulo 13560970, Brazil
The use of platinum in low temperature fuel cells is limited because of the deactivation of the anode due the presence of
impurities that can be present in the fuel source or that can be produced during the electro-oxidation process. These
contaminants can adsorb on the catalyst surface, blocking the catalytically active sites and consequently inhibiting the process
of interest. Other issues concerning the use of Pt-based catalysts are the low availability and the consequently high cost of this
noble metal. An interesting proposal that attempts to solve these problems is the development of a new kind of catalysts based
on an ultralow platinum content, already known as core-shell catalysts. This presentation deals with the influence of defects on
the catalytic properties of Pt layer towards ethanol oxidation. We will show the results obtained in the study of the electrord
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oxidation of ethanol on Pt modified vicinal gold surfaces. Pt layers were deposited by redox displacement of a Cu monolayer
previously deposited by UPD on Au(111), Au(554), Au(775) and Au(332) electrodes. These modified electrodes were used to
evaluate the ethanol electro-oxidation reaction by voltametric and FTIR in situ experiments. The differences in voltametric
profiles can be explained in terms of the product yields of the ethanol electrooxidation reaction. CO stripping experiments were
performed in order to obtain complementary information about ethanol oxidation mechanism and will also be shown.
294. Comparison of analytical methods for cyanide and ammonium measurements as cyanide degradation products
(1)
in wastewater employing (NH4)4[CuH6Mo6O24]/TiO2. Isel M Castro-Sierra , imcastros@gmail.com, Exact and Natural
Science Faculty, 1Research Laboratory of Catalysis and New Materials, LICATUC, campus Zaragocilla, chemistry building,
(1)
(2)
Cartagena Bolivar NA, Colombia ; Aida Liliana Barbosa ; Sandra Gutierrez . (1) Department of Chemistry, University of
Cartagena, Cartagena Bolivar NA, Colombia (2) Mathematics, University of Cartagena, Cartagena Bolivar, Colombia
Photocatalytic oxidation is a technological option to eliminate free cyanide in wastewater. Presence of Cu increased TiO2
anatase-rutile ratio, enhanced their absorption in the visible range and increased rate of cyanide removal. Synthetic cyanide
wastewater 100 mgL-1 (concentration encountered in effluents of the mining region of South Bolivar, Colombia) was degraded
used a semibacth photoreactor type, radiated with a 125W UV lamp, using Degussa P-25 TiO2 and TiO2 doped with (NH4)4
[CuH6Mo6O24] shortened as (HPMoCu), which were characterized structurally by BET, XRD, Raman and FT-IR. The reaction
products were quantified ammonium and cyanate, employing spectrophotometric methods which formed a complex with 2aminobenzoic acid and electro potentiometric ion-selective electrode. The optimization and validation of the analytical methods
was made for statistical analyzes using the variance ratio, skewness and kurtosis standardized to compare if, the samples
have of normal distribution. The HPMoCu (1%)/ TiO2 shown a slight increase for photocatalytic activity, degraded 98% of
cyanide, but it was less stable than TiO2 by leaching phenomenon. The analytical methods employed shown a highly
significant relationships among them, with a variance ratio = 0.980, according with the cyanate results 40.7%
(spectrophotometric) and 42.6% (selective ion), using TiO2 as catalyst. Employing HPMoCu as catalyst was removal rates
increased slightly to 50.8% (spectrophotometric) and 52.2% (potentiometric method).
295. Preparation of M/M-sulfide (M = Pt, Rh) supported nanoparticles using thiourea at different concentrations.
(1)
Ernesto R. Gonzalez , emiliacarbonio@gmail.com, Av Trabalhador sãocarlense 400, São Carlos SP 13560-970, Brazil ;
(1)
(1)
Emilia A. Carbonio ; Ubirajara P Rodrigues-Filho . (1) Instituto de Química de São Carlos - Universidade de São Paulo, São
Carlos SP 13560-970, Brazil
The growing interest in low temperature fuel cells has been a great motivation for the development and study of supported
catalysts. The direct use of alcohols as fuels has several advantages in comparison to hydrogen: they are cheap liquid fuels,
easily handled, transported and stored. Additionally, the dilute alcohol/water mixture circulating around the DAFC provides the
necessary humidification and heat management. Besides of the slow kinetics of the ORR, one of the main problems of
DAFC's, which decreases the efficiency of conversion of the chemical energy, is the alcohol crossover through the polymer
electrolyte, particularly in the case of methanol. Higher methanol tolerance is reported in the literature for cathode
electrocatalysts based on chalcogenides and macrocycles of transition metals. In this research, supported nanoparticles of
M/M-sulfide (M = Pt,Rh) were prepared using formic acid for chemical reduction and in the presence of different amounts of
-1
thiourea (TU). Using TU at different concentrations (1-5 mmol L ) it was possible to change the M to M-sulfide ratio, since TU
2is the S source. All materials were well characterized using X-ray diffraction, transmission electron microscopy, X-ray
-1
photoelectron spectroscopy and x-ray absorption spectroscopy. Using TU at the highest concentration, i.e. 5 mmol L , PtS/C
and Rh-RhSxPtS/C were obtained. The method used for preparing the catalysts offers a simple and economic synthetic route
for supported nanoparticles of mixed phases: M/M-sulfide. In addition to characterization, results for the ORR in the absence
as in the presence of methanol for some of the catalysts will be presented.
296. Remote Raman detection of explosives, chemical warfare agent simulants and toxic industrial compounds.
(1)
(1)
William Ortiz , wortiz30@yahoo.es, 62 Meditacion low, Mayaguez PR 00680, United States ; Samuel P Hernandez ;
(1)
Leonardo C Pacheco . (1) Department of Chemistry, University Of Puerto Rico, Mayaguez PR 00680, United States
This study describes the design, assembly, testing of Remote Raman system intended for standoff detection of explosives,
Chemical Warfare Agent Simulants (CWAS) and Toxic Industrial Compounds (TIC) were measured at different distances
using pulsed laser. Standoff distances. Measurements were 35 m for DMMP detection and 60, 90 and 140 m for cyclohexane
detection. The prototype systems consisted of a Raman spectrometer equipped with an I-CCD camera with time-gated
electronics, a reflecting telescope, a fiber optic assembly, a frequency-doubled single frequency Nd:YAG 532 nm laser (5 ns
pulses at 10 Hz). The telescope was coupled to the spectrograph using an optical fiber, and filters were used to reject laser
radiation and Rayleigh scattering. Two quartz convex lenses were used to collimate the light from the telescope and direct it to
the fiber optic assembly from which the telescope-focusing eyepiece was removed. To test the standoff sensing system, the
Raman Telescope was used in the detection explosives: TNT, RDX, PETN, AN and Pentolite, TICs: benzene, chlorobenzene,
toluene, carbon tetrachloride, cyclohexane and carbon disulfide. Other compounds studied were CWAS: dimethylmethyl
phosphonate and triethyl phosphate. Samples were placed in glass and quartz vials at the standoff distances from the
telescope for the Remote Raman measurements.
rd
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297. Chemical study of the seed of the copaifera officinalis l tree, a potential food for animals. Jennifer J Lafont ,
Jenniferlafontm@yahoo.es, Kra 6 N° 76 - 103 Montería, Monteria Cordoba, Colombia . (1) Departamento de Quimica,
Universidad de Cordoba, Monteria Cordoba 229, Colombia
Samples were collected in the municipality of Tierralta–Córdoba (Colombia), where the trees of the species Copaifera
officinalis L abundantly dropmany seeds that are not exploited in any way. In this study the proximate composition was
determined, mineral percentages and morphological characteristics of tree seed Copaifera officinalis L, popularly known as
copal, canim, oil tree, among others; equally from its seed oil extraction was performed using the soxhlet method, this was
subjected to some physicochemical analysis, such as index of iodine, acidity, points of fluidity, turbidity and the determination
of chemical composition by gas chromatography coupled to mass. It was found that the seeds of Copaifera officinalis L contain
a high proportion of carbohydrates, also proteins, lipids and minerals, such as potassium, magnesium, sodium, among others.
Related to the oil it presented a high percentage of unsaturated fatty acids and presence of vitamin E; compounds present in
both the seed and oil are considered the primary nutrient for growth, bulk and animal reproduction. The yield in oil extraction
was quite low, which does not merit its isolation for this reason it is recommended the full use of the seeds of Copaifera
officinalis L, for animal feed.
298. High molecular weight poly(1-oxo-trimethylene) solution obtained by the catalytic copolymerization of CO with
(1)
ethene in phenol-H2O as a solvent. Andrea Vavasori , vavasori@unive.it, 2137 Dorsoduro, Venezia Veneto 30123, Italy ;
(1)
Lucio Ronchin . (1) Department of Molecular Science and Nanosystems, Ca[apos] Foscari University, Venezia Veneto
30123, Italy
The CO-ethene copolymerization, catalyzed by Pd(II)-diphosphine complexes, affords to the perfectly alternate poly(1-oxotrimethylene), a high-performance thermoplastic with interesting physical and chemical properties [1]. The catalysis is
efficiently carried out in methanol where the Pd(II) precursors are soluble while the polymer is insoluble [1]. As a consequence
of this, during the reaction the Pd(II) intermediates, bonded with the growing polymer chain, precipitate after insertion of only a
few monomers units and the polymer growth continues through a liquid-solid heterogeneous catalysis. We propose the
homogeneous CO-ethene copolymerization carried out in phenol-H2O as a solvent and the influence of such a solvent on the
molecular weight and on the productivity have been investigated.

The [Pd(OAc)2dppp] complex (dppp 1,3 bis(diphenylphosphino)propane), used as catalyst precursor, is inactive both in pure
phenol and in pure H2O, but it turns active in a proper phenol-H2O mixture. The productivity passes through a maximum of
.
6050 g polymer/(gPd h) at H2O ca. 30 molar %, and a homogeneous colorless polymer solution is obtained. The molecular
weight of the poly(1-oxo-trimethylene) increases by increasing the H2O concentration. Catalysis is favored by acids [1,2] and,
.
in such a solvent, among the acids tested [1,2], formic acid affords to the best productivity, 10500 g/(gPd h).
References
[1] Drent E., Budzelaar P. H. M., Chem. Rev. 1996, 96, 663.
[2] Vavasori A., et al. , J. Mol. Catal. A: Chemical 2003, 204, 295.
299. Antioxidant activity of phenolic extracts from Colombian agroindustrial waste: 1. Mangifera indica epicarp.
(1)
Angela Maria Gonzalez- Pita , amgonzalezpi@unal.edu.co, Cll 45 Cra 30, Bogota Bogota, Colombia ; Henry Isaac Castro(1)
(1)
Vargas , hicastrov@unal.edu.co, Cll 45 Cra 30, Bogota Bogota, Colombia ; Fabian Parada- Alfonso ,
(1)
fparadaa@unal.edu.co, Cll 45 Cra 30, Bogota Bogota, Colombia ; Carlos Emilio Gutierrez- Ulloa ; Luz Patricia Restrepo(1)
Sanchez . (1) Chemistry, Universidad Nacional de Colombia, Bogota Bogota, Colombia
In this study we evaluated the antioxidant activity (AA) of a phenolic extract from the mango epicarp (Mangifera indica L.var
Tommy Atkins) obtained by Soxhlet extraction under reduced pressure with methanol. The AA in the extracts was evaluated
by different methods (ABTS, DPPH, FRAP, β-carotene bleaching and accelerated oxidation of palm oil (AOPO). The results
were compared against the AA of a synthetic antioxidant (BHT). The AA of the extract relative to that of BHT was higher by
DPPH methods (26.46 ± 1.53 mmol Trolox / g skin) and bleaching β-carotene (6.35 ± 2.51 mmol α-tocopherol / g fruit), and
lower by FRAP (32.16 mmol Trolox / g of shell) and scavenging ABTS (18.60 ± 6.4 mmol Trolox / g of fruit). Moreover, the
rd
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extract showed a lower inhibition that BHT to AOPO. The results suggest that there is a correlation between AA hydrophilic
methods (FRAP, ABTS and DPPH waste collection) and between them and AOPO.
300. HPLC-RID and HPLC-MS analysis of glycerol fermentation products by microorganisms. Marianny Y
(1)
Combariza , combariz@gmail.com, Cra 27 Nº 9 Ciudad Universitaria, Bucaramanga Santander 742, Colombia ; Angela M
(1)
Vasquez , anmavascar@gmail.com, Cra 27 Nº 9 Ciudad Universitaria, Bucaramanga Santander 742, Colombia ; Paalo A
(1)
(1)
Moreno ; Carolina Guzman . (1) Escuela de Quimica, Universidad Industrial de Santander, Bucaramanga Santander 742,
Colombia
The most common products of microorganism anaerobic fermentation processes include low molecular weight alcohols and
organic acids. However under stress conditions some bacteria can synthesize and accumulate polyhydroxy alkanoates. In this
contribution we report the development of two analytical high-performance liquid chromatography methodologies for
metabolite analysis. The methodologies were applied to study anaerobic fermentation processes, by Colombian native
microorganisms, in which glycerol was used as sole carbon source. The HPLC – RID (Refraction Index Detector) method
comprised the detection and quantitation of small molecule metabolites such as 1,3-propanediol, ethanol, butanol, methanol,
and acetic, citric, butyric, lactic, succinic acids, ten common products of microbial fermentation, in addition to glycerol. Optimal
experimental conditions of 40ºC and sulphuric acid 6 mM as mobile phase at a flow rate of 0.8 ml/min were determined when
TM
using a Supelcogel C-610H column for metabolite mixture separation. However, as the fermentation process increased in
time length (from 24 to 48 hours) small-unidentified signals started to show in the HPLC-RID chromatograms. We performed a
direct ESI-MS infusion of the fermentation mixture to identify the unknown signals. The signals were determined to belong to a
series of unexpected polyhydroxyalkanoates. Consequently the development of a additional HPLC – MS method with
electrospray ionization for separation and identification the polymeric structures was in order. To do so we developed a SEC
(Size Exclusion Chromatography) ESI Mass Spectrometry method. Both methodologies were used to monitor metabolite
production when using raw glycerol, from biodiesel production, as sole carbon source for microorganisms growth under
anaerobic conditions.
301.Theoretical and experimental study of light-emitting electrochemical cells based on ionic transition-metal
(1)
complexes: From the molecule to the device. Rubén Costa Riquelme , ruben.costa@uv.es, Egerlandstrasse 3, Erlangen
Middle Franconia 91058, Germany . (1) Chemistry and Pharmacy & Interdisciplinary Center for Molecular Materials, Friedrich
Alexander Universität Erlangen-Nürnberg, Erlangen Middle Franconia 91058, Germany
In this thesis we studied a type of promising electroluminescent devices, Light-Emitting Electrochemical Cells (LECs), which
present several advantages compared to traditional Organic Light-Emitting Diodes (OLEDs): a) they have a much simpler
architecture, b) they are fabricated from solution techniques and c) air-sensitive charge-injection layers or metals for electron
injection are not necessary. This greatly simplifies their preparation and encapsulation process which makes them more cost
efficient. In its simplest form LECs consist of at least one active layer containing an ionic transition-metal complex (iTMC). At
the beginning of this thesis the main problems of LECs were:
a) The low performance level of devices emitting in the blue and deep-red regions.
b) The moderate device efficiencies that rapidly decay with the time.
c) The poor stability (typically a few hours) because of a rapid decline of the luminance over time.
d) The generally observed slow turn-on times (from few minutes to even days) and the tradeoff between stability and turn-on
time.
Several strategies to enhance the performance of LECs concerning the four points listed above have been developed in this
thesis. Principally, we have demonstrated how an appropriate design of iTMCs can lead to high performances in LECs. The
results are supported by theoretical (Density Functional Theory (DFT) level) and photophysical (solution, solid state and pumpabsorption spectroscopy) studies. Indeed, the design of these novel materials has led to blue and deep-red colors, highly
efficient, stable and fast LECs.
(1)

302. “Weighing” absolute solution-phase reduction potentials using mass spectrometry. William Donald ,
wdonald@unimelb.edu.au, 555 Canterbury Road, Vermont Victoria 3133, Australia . (1) Department of Chemistry, University
of Melbourne, Vermont Victoria 3133, Australia
Although absolute ionization energies are readily measurable in the gas-phase, the corresponding solution-phase reduction
potentials are not. As a result, redox potentials of halfcell reactions are measured relative to other half-cell potentials and
referenced to a common electrode, thus establishing a ladder of relative thermochemical values. The “anchor” to this
electrochemical series is the standard hydrogen electrode (SHE), which is assigned an arbitrary potential of 0 V. Although
there has been considerable interest in and efforts towards establishing an absolute electrochemical scale, there has been no
clear consensus whether such potentials can even be measured. Here, we report on a new gas-phase route for establishing
an absolute electrochemical scale entirely from experimental data. In these experiments, absolute gas-phase reduction
potentials of large hydrated ions are obtained from the number of water molecules lost upon capture of a thermal electron by
rd
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large isolated water clusters that contain either a divalent or trivalent metal ion. The energy removed by water molecules that
are lost from the reduced cluster corresponds to the absolute adiabatic reduction potential of the cluster, which is obtained
from separate UV photodissociation experiments. These values are in close agreement with those obtained from theoretical
models. From the gas-phase adiabatic reduction potentials of the large hydrated ions, a value for the absolute SHE potential is
obtained from three different methods that are in close agreement using thermodynamic cycles. This work establishes that
absolute reduction potentials can be obtained entirely from experimental data.
(1)

303. Insight into O-GlcNAc protein modification using chemical and biochemical tools. Matthew Macauley ,
mmacaule@scripps.edu, 10550 North Torrey Pines Road, MEM-L71, La Jolla California 92037, United States . (1) Department
of Chemical Physiology, The Scripps Research Institute, La Jolla California 92037, United States
Within higher eukaryotes, hundreds of nucleocytoplasmic proteins are modified by an N-acetylglucosamine (GlcNAc) residue.
This O-GlcNAc modification is dynamic, a property imparted by the actions of two enzymes: O-GlcNAc transferase catalyzes
the installation of GlcNAc onto specific serine and threonine residues of target proteins via a b-glycosidic linkage, while OGlcNAcase removes the modification. A leading hypothesis for the cellular role(s) of the O-GlcNAc modification is that an
interplay between O-GlcNAc and phosphorylation exists to fine-tune cellular signaling pathways. A key to many of these
studies is the ability to elevate O-GlcNAc levels on proteins using two previously described inhibitors of O-GlcNAcase. These
two inhibitors, however, also inhibit other targets and so it was unclear if results obtained using these compounds were an
effect of modulating O-GlcNAc levels or, alternatively, an off-target effect of these inhibitors. With the goal of developing a
selective O-GlcNAcase inhibitor, a series of biochemical studies provided evidence that O-GlcNAcase uses a catalytic
mechanism involving substrate-assisted catalysis. Through these studies, an inhibitor termed NButGT was generated that is
selective for O-GlcNAcase over functionally-related enzymes. NButGT functions within cells as well as in vivo within rodents to
elevate O-GlcNAc levels. These new chemical tools should enable exciting future research aimed at understanding the
functional role of the O-GlcNAc modification.
304. Design, synthesis and characterization of novel nanowire structures for photovoltaics and intracellular probes.
(1)
Bozhi Tian , tianbz@mit.edu, 34A Irving Street, Apt 44, Cambridge Massachusetts 02138, United States . (1) David H. Koch
Institute for Integrative Cancer Research, Massachusetts Institute of Technology, Cambridge Massachusetts 02138, United
States
Semiconductor nanowires represent a unique system for exploring phenomena at the nanoscale, and are expected to play a
critical role in future electronic, optoelectronic and miniaturized biomedical devices. In my thesis, I have focused on the
fundamental science aspects of the bottom-up paradigm, which are the synthesis and physical property characterization of
semiconductor nanowires and nanowire heterostructures, as well as proof-of-concept device concept demonstrations including
solar energy conversion and intracellular probes. In particular, I have introduced a new 'nanotectonic' approach that provides
iterative control over the nanowire nucleation and growth for constructing two-dimensional kinked nanowire superstructures. I
have also discussed our effort of using radial and axial p-type/intrinsic/n-type (p-i-n) silicon nanowire building blocks for solar
cells and nanoscale power source applications. I have discussed the critical benefits of such structures, described recent
results, and provided a critical analysis and glimpse of the diverse challenges and opportunities in the near future. Finally, I
have demonstrated for the first time the electrical recording of the intracellular potential with three-dimensional (3D)
nanoscalesemiconductor devices. Significantly, electrical recordings of spontaneously beating cardiomyocytes demonstrate
that our 3D nanowire probes can continuously monitor the extra- to intracellular signals during cellular uptake.
(1)

305. Oxide nanowire arrays for energy sciences. Sheng Xu , sheng.xu@gatech.edu, Room 278 IPST Bldg, 500 10th
Street NW, Atlanta Georgia 30318, United States . (1) Department of Materials Science and Engineering, University of Illinois
Urbana-Champaign, Atlanta Georgia 30318, United States
Oxide nanowire arrays are playing an important role in energy sciences nowadays, including energy harvesting, energy
storage, and power management. By utilizing a wet chemical growth method, we demonstrated the capabilities of synthesizing
density controlled vertical ZnO nanowire arrays on a general substrate, optimizing the aspect ratio of the vertical ZnO
nanowire arrays guided by a statistical method, epitaxially growing patterned vertical ZnO nanowire arrays on inorganic
substrates, epitaxially growing patterned horizontal ZnO nanowire arrays on non-polar ZnO substrates, and the lift-off of the
horizontal ZnO nanowire arrays onto general flexible substrates. In addition, single crystalline PbZrxTi1-xO3 (PZT) nanowire
arrays were epitaxially grown on conductive and nonconductive substrates by hydrothermal decomposition. Based on the assynthesized ZnO nanowire arrays, we demonstrated multilayered three dimensionally integrated direct current and alternating
current nanogenerators. By integrating a ZnO nanowire based nanogenerator with a ZnO nanowire based nanosensor, we
demonstrated solely ZnO nanowire based self-powered nanosystems. Also, utilizing a commercial full-wave bridge rectifier, we
rectified the alternating output charges of the nanogenerator based on PZT nanowire arrays, and the rectified charges were
stored into capacitors, which were later discharged to light up a laser diode. In addition, blue/near-ultraviolet light emitting
diodes composed of ordered ZnO nanowire arrays on p-GaN wafers were presented.
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306. Probing the AlkB family DNA/RNA repair enzymes with a chemical disulphide cross-linking approach. Chengqi
(1)
Yi , ychengqi@uchicago.edu, GCIS W125, 929 East 57th Street, Chicago Illinois 60637, United States . (1) Deparment of
Biochemistry and Molecular Biology, University of Chicago, Chicago Illinois 60637, United States
Methylation is arguably one of the most important chemical signals in biology. However, aberrant methylation of nucleic acids,
arising from both endogenous and exogenous sources, can lead to cytotoxic and/or mutagenic consequences. Thus, such
damage must be promptly repaired. The E. coli AlkB family proteins use a non-heme mononuclear iron(II) and the cofactors 2ketoglutarate (2KG) and dioxygen to perform an unprecedented oxidative demethylation of DNA base lesions, and such
mechanism is also used by the JMJD family histone demethylases. Nine human homolog proteins have been identified so far,
some of which play pivotal roles in human cells. During the course of my PHD thesis, we developed a chemical disulfide crosslinking approach to structurally characterize the AlkB-dsDNA and ABH2-dsDNA complexes, two members of the AlkB family
proteins. After initial elucidation of the unique base-flipping mechanisms of the two protein, we then developed an in crystallo
oxidation method to study chemical reactions mediated by these repair enzymes. Finally, we extended the disulfide crosslinking technique to the study of damage-searching process of such repair proteins.
307. Synthetic efficiency: Using atom-economical and chemoselective approaches towards total syntheses of agelas
(1)
alkaloids, terpestacin and bryostatins. Guangbin Dong , gbdong@caltech.edu, University of Texas, Austin Texas 78712,
United States . (1) Department of Chemistry and Biochemistry, University of Texas, Austin Texas 78712, United States
Two principles guided my doctoral research: 1) use of chemoselective and atom-economical methods can enhance efficiency
in total synthesis; 2) total synthesis can motivate and inspire the development of new synthetic methods. These principles
have been successfully demonstrated in the new catalytic asymmetric methodologies development and total syntheses of the
natural products agelastatin A, terpestacin, longamide B, agesamides, and bryostatins, etc.
308. Lithiumorganic compounds: From the structure reactivity relationship to versatile synthetic building blocks and
(1)
their application. Viktoria H. Gessner , vhgessner@berkeley.edu, Am Hubland, Würzburg Lower Franconia 97074,
Germany . (1) Institut für Anorganische Chemie, Universität Würzburg, Würzburg Lower Franconia 97074, Germany
The PhD thesis of Vitktoria Gessner is concerned with the elucidation of the structure reactivity relationship of commonly used
organolithium compounds and their Lewis base adducts via a combined experimental, structural and theoretical approach.
Thereby, the isolation of intermediate species was of central interest to gain direct insight into reaction mechanisms and
selectivities. The first part focused on the structure formation pattern and deaggregation process of the usually oligomeric
lithium bases, such as MeLi, n-BuLi, or t-BuLi, with different nitrogen ligands. This lead to the isolation of various organolithium
adducts of most diverse composition including highly reactive monomeric species and unsymmetrical aggregates. The
elucidation of these reactive species, helped to understand reactivity differences of these adducts, such as in deprotonation or
addition reactions. The second part focused on the decomposition of the usually inert nitrogen ligands via direct deprotonation
reactions by the lithium reagent. The isolation of precoordinated intermediate adducts in combination with computational
studies enabled an enhanced understanding of the mechanism, the observed selectivities as well as the prerequisites for the
viability of this reaction. Most importantly, this deprotonation was proven to be a powerful tool to access functionalized lithiated
building blocks. The synthetic potential was demonstrated by means of the chiral lithiated diamine, (R,R)-TMCDA, giving way
to a huge variety of novel nitrogen ligands and functionalized silanes, which are generally not available via alternative
methods.
(1)

309. Self-assembly of nanostructured materials. Rafal Klajn , rafal.klajn@weizmann.ac.il, Department of Organic
Chemistry, Rehovot Center District 76100, Israel . (1) Department of Organic Chemistry, Weizmann Institute of Science,
Rehovot Center District 76100, Israel
Molecular and supramolecular switches are single molecules capable of changing their shape reversibly in response to
external stimuli, such as light and redox potential. As such, they are considered important building blocks in molecular
nanotechnology. On the other hand, metal nanoparticles (NPs) have attracted tremendous interest during the past decade for
their size‐dependent optical, electronic, and catalytic properties. In his Ph.D. dissertation, Dr. Rafal Klajn has demonstrated
that the integration of these two classes of materials from the worlds of organic chemistry and materials science can lead to
the development of novel “smart” nanomaterials, capable of changing their structure and properties reversibly when exposed
to external stimuli.
310. Reactive, multifunctional polymer films through thermal crosslinking of orthogonal click groups. Jason
(1)
Spruell , jspruell@mrl.ucsb.edu, MRL 3117E, Santa Barbara California 93106, United States . (1) Materials Research
Laboratory, University of California-Santa Barbara, Santa Barbara California 93106, United States
The ability to produce robust and functional materials from organic polymers is dependent upon facile chemistries useful for
both reinforcing the structure through crosslinking and tailoring the material with diverse functional groups. Generally covalent
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 111

crosslinking of polymeric assemblies is brought about by the application of excessive heat or light to generate highly reactive
groups from stable precursors placed along the chains which undergo covalent crosslinking reactions. These strategies suffer
from a general lack of control of the crosslinking chemistry as well as the fleeting nature of the reactive species active in the
material.
We have addressed both of these issues using orthogonal thermally-activated cycloaddition chemistries to affect both
crosslinking and functionalization of polymer films simply by mild heating resulting in exacting control of the crosslink density
as well as the density of the residual stable functional groups available for secondary functionalization. The development of
this novel crosslinking chemistry as well as the enabling role it is playing in numerous applications ranging from catalysis to
polymer self-assembly will be presented.
311. Assembly and integration of semiconductor nanowires for functional nanosystems: From nanoelectronics to
(1)
nanobiotechnology. Guihua Yu , ghyu@stanford.edu, Department of Chemical Engineering, Stanford California 94305,
United States . (1) Department of Chemical Engineering, Stanford University, Stanford California 94305, United States
Central to the bottom-up paradigm of nanoscience, which could lead to entirely new and highly integrated functional
nanosystems, is the development of effective assembly methods that enable hierarchical organization of nanoscale building
blocks over large areas. Semiconductor nanowires (NWs) represent one of the most powerful and versatile classes of
synthetically-tunable nanoscale building blocks for studies of the fundamental physical properties of nanostructures and the
assembly of a wide range of functional nanoscale systems. My thesis research has centred on developing general assembly
approaches for organizing semiconductor NW building blocks into designed architectures, and the further integration of
ordered structures to construct functional NW device arrays. Several assembly strategies including blown bubble film (BBF)
technique, chemically driven assembly and contact printing technique, have been developed to organize NWs into
hierarchically ordered structures. Furthermore, these assembled NW structures have been used to build integrated
nanoelectronic circuits for nanocomputing system, and explored as nanobioelectronic device arrays to study hybrid interfaces
between functional nanosystems and biological systems.
312. Equilibrium between self-assembled supramolecular polygons of [Pd(CF3SO3)2(Dppe)] and 4,4`-bipyridine. Alvaro
(1)
(1)(2)
(3)
Duarte , aduarter@unal.edu.co, Cr 30 No 45-03, Bogota Bogota, Colombia ; Julian Posada
; Luis Echegoyen ; Adrian
(3)
Villalta-Cerdas . (1) Deparatmento de Quimica, Universidad Nacional de Colombia, Bogota Bogota, Colombia (2)
Depertamento de Quimica, Universidad Distrital Francisco Jose de Caldas, Bogota Bogota, Colombia (3) Chemistry
Department, University of Texas at El Paso, El Paso Texas, United States
In this work we report the synthesis and characterization of a new supramolecular square structure [3] from the self-assembly
between complex [1,2-Bis(diphenylphosphino)ethane] ditrifluoromethanesulfonate Palladium(II)([Pd(CF3SO3)2(Dppe)]) [1] and
ligand 4,4`-bipyridine [2] in CH2Cl2 at room temperature.

The complementarity between the two molecular building units and the stability of the self-assembly allowed formation of the
1
13
31
macrocyclic square [3]. The macrocylic square was characterized by IR, UV-Vis and H(400 MHz), C(100 MHz), P(162
19
6
MHz) and F(282 MHz) NMR in d -acetone. In addition to the expected supramolecular square [3], a macrocyclic
1
31
supramolecular triangle [4] was also obtained in lesser amount based on the signal intensities in H and P NMR. The
coexistence of these two supramolecular species was confirmed by calculating the integrals of the NMR spectra for the cyclic
1
1
systems, and relating it to the differential coupler of chemical shifts generated in the H- H COSY study. The obtained spectra
1
31
contain two signals assigned to the square [3] at 70%, and to the triangle [4] at 30%. Using NMR H and P it was determined
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that the two supramolecular species are in equilibrium at variable temperatures (223-303 K). The coexistence of
1
1
supramolecular species and other oligomers was confirmed by COSY H- H at 223 K. The emergence of new species may be
due to changes in the entropy of the system that favors the reversibility of the self-assembly process.
(1)

313. Collagen peptide-based hydrogel for cell encapsulation. Charles M. Rubert-Perez , crubert@purdue.edu, 560 Oval
(2)
(1)(2)
Drive, West Lafayette IN 47907, United States ; Alyssa Panitch ; Jean Chmielewski
. (1) Department of Chemistry, Purdue
University, West Lafayette IN 47907, United States (2) Weldon School of Biomedical Engineering, Purdue University, West
Lafayette IN 47907, United States
Collagen is a structural protein found abundantly in the extracellular matrix with the ability to self-assemble into fibers and
networks. This feature has inspired the creation of innovative biomaterials for tissue engineering, such as three-dimensional
scaffolds for cell culture. For this purpose, we have developed a new collagen-based hydrogel by covalently linking a collagen
mimetic peptide to an 8-arm polyethyelene glycol star polymer (PEG-SP). This linkage afforded a 4% and 8% physical
collagen peptide-based hydrogels that are held together by the triple helix of the collagen peptide. This hydrogel had the ability
to melt into a liquid-like state near the melting temperature of the peptide and reform back into an elastic-solid at room
temperature, as determined by CD and rheology, adding a thermoresponsive feature to the material. In addition, the hydrogel
possessed desirable stiffness or storage modulus to function as a three dimensional matrix for the culture of human
mesenchymal stem cells (hMSCs) as shown by fluorescence microscopy and MTS assays. Finally, Cryo-SEM images were
taken to reveal a highly cross-linked network of pores where cells were found to reside, providing physical support and a
promising scaffold for cell growth. Current studies are focused on cell proliferation over long periods of cultivation, and the
potential of hMSCs to differentiate either to chondrocytes or osteocytes within the hydrogel.
314. Self assembly of new platinum metallocycle square from [Pt (DPPE) (TOF) 2] AND 4,4'-bipyridine. ALVARO
(1)
(1)
DUARTE , aduarter@unal.edu.co, CARRERA 30 45-03, BOGOTA BOGOTA D.C., Colombia ; PAULO C. Torres ; ELISEO
(1)
AVELLA . (1) Department of Chemistry, National University of Colombia, Bogota Cundinamarca, Colombia
Since the early reported works of supramolecular squares carried out by Fujita and Stang et al, the syntheses of a variety of
polygons from complementary building blocks, has been explored to obtain several 2D closed metallocycle architectures with
predefined geometrical shapes. These novel arrays present a wide variety of applications in science and nanotechnology
fields, such as selective recognition of guest molecules and optical sensors.
Herein, the synthesis of the complex [3] and [5] from K2PtCl4 [1], [1,2 bis (diphenylphosfino) ethane] [2] and Ag-TOF [4] will be
presented, see figure 1. Self assembly processes between complex [PtCl2(dppe)] [5] and 4,4'-bipyridine [6], was achieved to
1
13
31
19
obtain for the first time square [7]. Structural elucidation is based on H, C, P y F and 2D NMR, MALDI-TOF MS, TGADSC, UV-Vis and IR spectroscopy. The latest synthetic and characterization results will be presented and discussed.
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315. Centrin-Sfi1p21 complex key to understanding ciliopathies. Belinda Pastrana , belinda@hpcf.upr.edu, P.O. Box
9019, Mayaguez Puerto Rico 00681-9019, United States . (1) Chemistry, University of Puerto Rico Mayaguez Campus,
Mayaguez Puerto Rico 00681-9019, United States
Centrin is a calcium binding protein belonging to the EF-hand superfamily. As with other proteins within this family, centrin is a
calcium sensor with multiple biological target proteins. Human Sfi1 (HsSfi1) is one such target, a 1242-residue protein that has
up to 23 binding sites for centrin. In higher eukaryotes, Sfi1 co-localizes with centrin at the centrioles and cilia. Together they
perform essential functions, that when aberrant cause ciliary diseases. We chose to study Homo sapiens centrin 2 (Hscen2)
st
and its interaction with a Sfi1 peptide (comprising the 21 centrin binding site). We have developed a novel method to study
Hscen2-HsSfi1p21 interactions at the molecular level, providing a detailed description of the stability of the interactions and the
molecular events involved that caused the conformational changes in both components that ultimately allow HsSfi1p to
contract or elongate. Our goal was to determine the molecular interactions that lead to Hscen2-HsSfi1p21 complex formation,
their relative stability, and the conformational changes associated with the interaction, when compared to the single
components. Isothermal titration calorimetry (ITC) and differential scanning calorimetry (DSC) were performed to determine
the thermodynamic parameters governing binding. Two-dimensional infrared (2D IR) correlation spectroscopy was used to
13
13
study the amide I'/I'* band for C-Hscen2, and C-Hscen2-HsSfi1p21 complex. The information obtained from the proposed
biophysical techniques will contribute significantly towards the understanding centrin-Sfi1p affinity-structure-function
relationship.
Project is supported by: NIH-MBRS-SCORE SO6GM08103-35 and the Henry Dreyfus Teacher Scholar Award
(1)

316. Synthesis and charaterization of a new endohedral fullerene family ScGdS@C2n (n = 36-50). Ning Chen ,
nchen2@utep.edu, 4.124 Biological Sciences Bldg-500 W University Ave., El Paso Texas 79902, United States ; Luis
(1)
Echegoyen . (1) Department of Chemistry, University of Texas at El Paso, El Paso Texas 79902, United States
Endohedral metallofullerenes (EMFs) have attracted great interest due to their unique electronic properties and structures,
which are stabilized by charge transfer from the encaged species to the carbon cage. Recently, a successful synthesis of a
new endohedral fullerene family Sc2S@C2n (n = 36-50) and the single crystal X-ray diffraction studies of two isomers of
Sc2S@C82 were reported. These novel metallic sulfide endohedral fullerenes exhibit interesting electrochemical properties and
unique single crystal structures. Since the encaged clusters have a strong influence on the electronic structures and chemical
properties of the parent endohedral fullerenes, it is of great interest to further explore the mixed metal sulfide cluster
endohedral fullerenes which could be capable of encapsulating variable metal atoms into one fullerene cage. By introducing
SO2 as the sulfur source, the synthesis of a mixed metallic sulfide fullerene family : ScGdS@C2n (n = 36-50) has been recently
demonstrated. Novel endohedral fullerenes including Sc2S@C70, Sc2S@C72, ScGdS@C82 and ScGdS@C88 were observed as
the major species in the extracted mixture of fullerene compounds for the first time by MALDI-TOF and HPLC. These
endohedral fullerenes show different retention times from those of conventional endohedral fullerenes on the HPLC columns,
which indicates their unique electronic structures. The isolation, charaterization and comparative study of the electrochemical
properties and chemical reactivities of these novel fullerenes will be presented and discussed.
(1)

317. Conversion of a conducting polymer, polyaniline, to nitrogen-containing carbon. Jaroslav Stejskal ,
(2)
stejskal@imc.cas.cz, Heyrovsky Sq. 2, Prague 6 Czech Republic 162 06, Czech Republic ; Miroslava Trchová ; Elena N.
(1)
(2)
(1)
Konyushenko ; Zuzana Rozlivková ; Milena Exnerová . (1) Department of Conducting Polymers, Institute of
Macromolecular Chemistry ASCR, Prague 6 Czech Republic 162 06, Czech Republic (2) Department of Vibrational
Spectroscopy, Institute of Macromolecular Chemistry ASCR, Prague 6 Czech Republic 162 06, Czech Republic
Polyaniline was prepared by the oxidation of aniline with ammonium peroxydisulfate. Depending on acidity of the reaction
mixture, polyaniline was obtained as granules or nanotubes. The morphology-retaining carbonization in inert atmosphere
converts polyaniline to analogous carbons enriched with nitrogen atoms. This approach was extended to the carbonization of
polyaniline colloidal particles or to the carbonization of polyaniline coating deposited on multi-wall carbon nanotubes. When
microspheres composed of aniline oligomers were carbonized in a similar manner, the morphology changed to macroscopic
sheets. Nitrogen-containing carbons could be potentially useful in supercapacitors, or as supports for catalysts.
(1)

318. Polyaniline nanotubes: Flowing-template model of their formation. Miroslava Trchová , trchova@imc.cas.cz,
(1)
(2)
Heyrovsky Sq. 2, Prague 6 Czech Republic 162 06, Czech Republic ; Zuzana Rozlívková ; Elena N. Konyushenko ;
(2)
Jaroslav Stejskal . (1) Department of Vibrational Spectroscopy, Institute of Macromolecular Chemistry ASCR, Prague 6
Czech Republic 162 06, Czech Republic (2) Department of Conducting Polymers, Institute of Macromolecular Chemistry
ASCR, Prague 6 Czech Republic 162 06, Czech Republic
Polyaniline (PANI) is prepared by the oxidation of aniline. PANI nanotubes are probably the most complex form nanostructures
produced by this polymer. The analysis of the early stages of the oxidative polymerization of aniline is a clue to understanding
the evolution of the molecular and supramolecular structure of PANI. In mildly acidic aqueous media, where PANI nanotubes
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are typically produced, the oxidation of aniline proceeds in two exothermic steps, which are separated by an induction period.
Aniline oligomers are produced at the first stage of the oxidation, the first nanotubes occur in the middle of induction period.
Optical micrographs taken during the oxidation of aniline show that PANI nanotubes emerge from the aggregates of aniline
oligomers, like if they were "flowing" from them. Some micrographs demonstrate a fluctuating diameter of nanotubes which is
difficult to explain if the templates were solid. In the present contribution we propose a “flowing template model” of PANI
nanotubes formation. We illustrate the evolution of the molecular structure of aniline oligomers in the first part of the reaction
and of a polymer in the subsequent regime using FTIR and Raman spectroscopies. The role of the first products of aniline
oxidation in the nanotubes formation is discussed within the framework of the IUPAC project 2006-018-2-400. The aim of the
project was to identify the differences in molecular structure of polyanilines and aniline oligomers and to relate them to
supramolecular morphology, viz. the nanotube formation.
(1)

319. Single molecule-switches, adsorption, conductance studied by STM. Yongfeng Wang , yfwang@physik.uni(1)
kiel.de, Olshausenstr. 40, Kiel Schleswig-Holstein, Germany ; Richard Berndt . (1) Department of Physics, Kiel university,
Kiel D-24098, Germany
Molecular switches on surfaces are intensely investigated because they provide insight into conformational dynamics of
molecules and are potential components in molecule-based functional devices. SnPc exhibits two configurations (SnPc-up and
SnPc-down) upon adsorption on surfaces. Reversible switching between these two states was achieved via resonant electron
or hole injection into molecular orbitals. We can perform switching one by one in a densely packed and ordered molecule
array. 4,4-azopyridine trimers and 4-phenylazopyridine dimers have also been reversibly switched in ordered arrays on
Au(111). During the switching process, single weak C-H...N hydrogen bonds are broken and reformed. Arrays of dimers,
triangular trimers, linear trimers, and tetramers of azo molecules have been prepared by tuning the strength and position of CH...N hydrogen bonds and molecule–surface interactions. Two-dimensional crystals of CoPc with plane symmetry groups p1,
p2, p4, local p6, and, for the first time, p31m have been fabricated by utilizing a combination of quantum interference of
surface state electrons, directional molecule-molecule attraction caused by symmetry reduction, and substrate-molecule
interaction.
SnPc molecules adsorbed on Ag(111) were contacted with the tip of a STM. Orders-of-magnitude variations of the singlemolecule junction conductance were achieved by controllably dehydrogenating the molecule and by modifying the atomic
structure of the surface electrode. Nonequilibrium Green's function calculations reproduce the trend of the conductance and
visualize the current flow through the junction, which is guided through molecule-electrode chemical bonds.
320. Electronic structure of IPR endohedral metallofullerenes M2@C82 (M=Sc, Y or Er): How many electrons are
(1)
formally transferred? Núria Alegret , nuria.alegret@urv.cat, C/ Marcel·lí Domingo s/n, Tarragona Tarragona 43007, Spain ;
(1)
(1)
(1)
Marc Mulet-Gas ; Antonio Rodríguez-Fortea ; Josep M. Poblet . (1) Departament de Química Física i Inorgànica,
Universitat Rovira i Virgili, Tarragona Tarragona 43007, Spain
Endohedral metallofullereneshave attracted the attention of the scientific community since its discovery in 1999 of Sc3N@C68
and Sc2@C68 by the groups of Dorn and Shinohara. One of the most interesting properties of these systems is the stabilization
effect produced by the electronic transfer from the metal cluster, which leads to different reactivity associated to empty cages.
Since now, charge transfers of 2, 3, 4 and 6 electrons have been detected. An orbital (Angew. Chem. Int. Ed. 2005, 44, 7230)
and a topological rule (Nat. Chem. 2010, 2, 955) have been postulated by our group to predict the structure and rationalize the
electronic properties of endohedral metallofullerenes. In this study, we focus on the electronic properties of Er2@C3v:8-C82.
Isomer 8 is the second of the three most abundant isomers characterized by Dorn, Balch and co-workers (J. Am. Chem. Soc.
2002, 124, 4172; Chem. Commun. 2002, 2688). It has been observed that the erbium atoms adopt different positions within
the cage. Based on the most stable occupied sites, an exhaustive study was performed to demonstrate that the formal transfer
from the metal ions to the carbon cage is of 4 electrons. To achieve it, we have performed DFT and ab initio calculations on
different electronic states of M2@C82 (M=Sc and Y) as model for the erbium derivative.
321. Tailor-made mediators enhancing dispersibility of carbon nanotubes in thermotropic liquid crystals. Martin
(1)
Kuehnast , martin.kuehnast@chemie.uni-halle.de, Kurt-Mothes-Strasse 2, Halle (Saale) Sachsen-Anhalt, Germany ; Jan
(2)
(1)
Lagerwall ; Carsten Tschierske . (1) Department of Chemistry, Organic Chemistry, Martin-Luther-University, Halle (Saale)
06120, Germany (2) Graduate School of Convergence Science and Technology, Seoul National University, Suwon, Republic
of Korea
Carbon nanotubes (CNTs) have attracted broad-scale interest since their discovery in 1991. To take advantage of their
characteristics, one may combine CNTs with thermotropic liquid crystals (LCs). Through their inherent orientational order, they
provide uniaxial alignment of the CNTs[1]. Unfortunately pristine CNTs are more or less poorly dispersible in most solvents,
including LCs[2]. Inspired by the improved CNT dispersibility in water obtained by tailor-designed amphiphiles[3], we present a
new approach for increasing the dispersed amount of CNTs in LCs, based on the introduction of multifunctional mediating
molecules, synthesized in-house. These are tailor-designed for acting as a bridge between the thermotropic LC host and the
CNT guests[4]. Provided optimized design leads to a remarkable improvement of the resulting dispersion, as quantified by UVVis-spectroscopy. We describe our latest results from systematic structure variations of our new mediating molecules.
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[1] Lagerwall J. and Scalia, G.; J.Mater.Chem. 2008, 18, 2890-2898.
[2] S. Schymura; Lagerwall, J., et al.; Adv.Funct.Mater. 2010, 20, 3350-3357.
[3] Meuer S.; Zentel, R., et al.; Chem.Commun. 2008, 3166-3168.
[4] Kühnast, M.; Tschierske, C.; Lagerwall, J.; Chem.Commun. 2010, 46, 6989-6991.
(1)

322. Small carbon nano-onion composites and thiol derivatives. Marta Eliza Plonska-Brzezinska ,
(1)
(2)
(1)
mplonska@uwb.edu.pl, Hurtowa 1, Bialystok podlasie 15399, Poland ; Joanna Breczko ; Slawomir Sek ; Julita Mazurczyk ;
(3)
(1)
(1)
(4)
(4)
Andrzej Lapinski ; Alina T. Dubis ; Agnieszka Z. Wilczewska ; Adrián Villalta-Cerdas ; Luis Echegoyen . (1) Institute of
Chemistry, University of Bialystok, Bialystok podlasie 15399, Poland (2) Faculty of Chemistry, University of Warsaw, Warsaw
02093, Poland (3) Institute of Molecular Physics, Polish Academy of Science, Poznan 60179, Poland (4) Department of
Chemistry, University of Texas at El Paso, El Paso TX 79968, United States
The high temperature annealing of ultra dispersed nanodiamonds (5 nm, average size) leads to the transformation of these
nanostructure into CNO (5-6 nm in diameter, 6-8 shells). The pristine CNOs synthesized by the currently known methods are
completely insoluble in all protic and aprotic solvents. However they are more reactive than other bigger carbon
nanostructures. In order to prepare highly dispersed CNOs, functionalization was conducted with nitric acid, ozone, thiols,
polyaniline or polyelectrolytes. We studied the electrochemical properties of thin solid films of small CNOs, which can be
potentially useful for the fabrication of nanoelectronic devices. The electrochemical properties of non-modified small CNOs,
doped with polyelectrolytes or modified with carboxylic groups were investigated in the solid phase with cyclic voltammetry and
faradaic impedance. In aqueous solutions, the CNO composites display behavior typical of an ideal double-layer capacitor,
-1
with a specific capacitance in the range of 2.29-43.40 F×g . The conductance measurements of CNOs was also carried out by
-6
-5
STM-based method. Conductivity of the modified CNOs with thiols were in the range of 2.1·10 – 1.8·10 G0. Therefore, the
calculated conductivity of non-modified CNOs was 0.1 G0. Composites of conducting polymers and CNOs can be also used in
sensors for analytical analysis. We have demonstrated that dopamine can be electrochemically detected with high sensitivity
and selectivity on the CNOs/poly(diallyldimethylammonium chloride) surface. The PDDA/CNOs composites are particularly
useful in dopamine determination in presence of ascorbic and uric acids.
We gratefully acknowledge the financial support of the SCSR, Poland, project: N N204 1115 35 to M.E.P.-B., and the NSF,
U.S. grant DMR-0809129 to L.E.
323. Dynamic mechanical properties of poly(methyl methacrylate-co-sulfopropyl methacrylate) ionomers. Joon-Seop
(1)
(1)
Kim , joon@chosun.ac.kr, 375 Seosuk-dong Dong-gu, Gwangju NA 501-759, Republic of Korea ; Kwang-Hwan Ko . (1)
Department of Polymer Science & Engineering, Chosun University, Gwangju 501-759, Republic of Korea
Ionomers, containing a small amount of ionic groups along relatively non-polar polymer backbone chains, have unique
mechanical properties due to the presence of the ionic groups, compared to non-ionic control polymers. The ionic groups of
the ionomers can form ionic aggregates, so-called multiplets, and the multiplets enhance the mechanical/physical properties of
ionomers. In the case of poly(methyl methacrylate-co-methacrylate) PMMA-MA ionomers, the ionomers did not show typical
ionomer behaviour (e.g. well developed loss tangent peak in DMTA thermogram and SAXS peak). This might be due to both
relatively high polarity of the polymer backbone chains and relatively weak ionic interactions. Thus, to give more ionomer
character to the PMMA-MA ionomer, we synthesized poly(methyl methacrylate-co-3-sulfopropyle methacrylate) PMMA-SPMA
ionomers, studied the dynamic mechanical properties of the resulting ionomers, and compared the data with the PMMA-MA
ionomer data. It was found that the matrix loss tangent peak shifted to high temperatures, as the ion content increased, but the
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position of cluster loss tangent peak did not change much. In addition, the size of the matrix peak decreased with increasing
ion contents. The position of ionic plateau in modulus vs. temperature plot moved to higher positions with increasing ion
contents. This might indicate that the ionic groups of PMMA-SPMA ionomer are not well distributed; they might reside in a
certain range of polymer chains, e.g. segments containing mainly ionic groups.
(1)

324. Magnetic properties of sulfonated polystyrene ionomers neutralized with transition metal ions. Joon-Seop Kim ,
(1)
joon@chosun.ac.kr, 375 Seosuk-dong Dong-Gu, Gwangju NA 501-759, Republic of Korea ; Chang-Hoon Lee ; Kwang-Hwan
(1)
Ko . (1) Department of Polymer Science & Engineering, Chosun University, Gwangju 501-759, Republic of Korea
Until now, polymer-based magnetisms have been successfully accomplished by composites approach, but the magnetisms
are introduced by various guest magnetic carriers in the host polymeric materials. Thus, in this work, we investigated ionomers
as materials containing magnetic carriers. Here, we prepared the poly(styrene-co-styrenesulfonic acid) (PSSA) neutralized
with Cu(II) and Mn(II), and studied their magnetic properties by using EMR spectroscopy. Interestingly, the EMR lineshapes
obtained for the magnetic cations can be explained by assuming Heisenberg exchange interaction mediated by SO3-,
indicating a possibility for an orbital overlapping between the magnetic cations and the anionic SO3-. The most noticeable
finding was that all the EMR signals were satisfied with a single peak. The spectroscopic splitting g-factors were 2.17 for the
PSSA-Cu and 2.00 for the PSSA-Mn. The intensity ratios of Mn/Cu the same ion contents were ca. 5, indicating a perfect
neutralization of the anion moiety. These phenomena suggested that the transition metal ions were clustered. The EMR
signals of PSSA-Mn (5.6 mol % and 10 mol %) and PSSA-Cu (5.6 mol %) were fitted to a single Lorentzian function, but those
of PSSA-Cu (10 mol %) were fitted to one Lorentzian and one Gaussian functions. Thus, we suggested that the anion groups
were not avoiding the ligand functionality for the magnetic cations. To understand the magnetic properties of the PSSA
ionomers, we also conducted the SQUID magnetic measurement and the X-ray absorption spectroscopy (XAS).
325. Few-layer graphene sheets synthesized by chemical vapor deposition on various catalytic systems. Enkeleda
(1)
(2)
Dervishi , exdervishi@gmail.com, 2801 S. University, Ave., Little Rock Ar 72204, United States ; Alexandru R. Biris ; Jean
(1)
(1)
(1)
(1)
(1)
Luc Umwungeri ; Joshua Driver ; Thikra Mustafa ; Fumiya Watanabe ; Alexandru S. Biris . (1) Nanotechnology Center,
University of Arkansas at Little Rock, Little Rock Ar 72204, United States (2) National Institute for Research and Development
of Isotopic and Molecular Technologies, Cluj-Napoca, Romania
Due to their exceptional electronic, magnetic and optical properties, few-layer graphene sheets are very promising materials
for a number of applications varying from the bio-nano area to nano-electronics. Therefore, developing an inexpensive,
efficient method to produce high quality substrate free graphene sheets at a large scale is very significant. Nano-graphene
structures were synthesized on various MgO-supported catalytic systems utilizing a Radio-Frequency catalytic Chemical
Vapor Deposition. This technique was found to be very flexible and efficient in synthesizing high quality carbon nanotubes and
few-layer graphene sheets in a large scale. The bimetallic catalysts systems containing a combination of Fe/Co or Fe/Mo
nanoparticles, were employed to synthesize few to multi layer graphene sheets with a very high purity. The advantage of these
particular catalysts is that they can be easily removed by mild acid treatments yielding into high purity material. Thermogravimetrical analysis indicated that after a single purification, samples with a purity of higher than 95 % were achieved.
Additionally, few-layer and high crystallinity structures were synthesized in large quantities by utilizing two different
hydrocarbons; either acetylene or methane. The resulting carbon-nanostructures were characterized by several techniques
such as microscopy (transmission and scanning electron microscopy, atomic force microscopy), Raman spectroscopy surface
area analyzer and thermo-gravimetrical analysis. TEM images of few-layer graphene structures synthesized with acetylene
and methane are shown in Fig. 1 (a) and (b) respectively. [Figure1]
326. Functionalization of multilayer fullerenes (carbon nano-onions) using diazonium compounds and “click”
(1)
(1)
(2)
chemistry. Silvia Giordani , giordans@tcd.ie, College Green, Dublin n/a D2, Ireland ; Kevin Flavin ; Manuel N. Chaur ;
(2)
Luis Echegoyen . (1) University of Dublin Trinity College, Ireland (2) University of Texas at El Paso, United States
Multishell fullerenes, also known as carbon nano-onions (CNOs) display several very unique properties, such as a large
surface area to volume ratio, a low density and a graphitic multilayer morphology, which makes them appealing for many
potential applications, such as catalysis, gas storage, electromagnetic shielding, and optical limiting. We have developed a
novel versatile approach for the functionalisation of CNOs which allows us to introduce of a variety of functionalities onto their
surface by treatment with in-situ generated diazonium compounds, complemented by use of “click” chemistry. We used
Thermogravimetric Analysis, Raman Spectroscopy, UV-vis-NIR Absorption Spectroscopy, FTIR and Emission Spectroscopy to
fully characterize the functionalised carbon nano-onions. [1] K. Flavin et al. Org. Lett. 2010, 12, 840-843
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327. Benzotriazole derivatives as long wavelength photosensitizers for diaryliodonium salt initiators. Umut Bulut ,
(2)
bulut@metu.edu.tr, Middle East Technical University NCC SZ-44, Guzelyurt, Mersin 10 Mersin, Turkey ; Abidin Balan ;
(2)
Levent Toppare . (1) Department of Chemistry, Middle East Technical University NCC, Mersin Mersin, Turkey (2) Department
of Chemistry, Middle East Technical University, Ankara Ankara, Turkey
Diaryliodonium salts are employed as photoinitiators for cationic photopolymerizations in adhesive, coating, and printing ink
1
applications. They absorb in the region of 220-300 nm, thus, the spectral region over which onium salts are effective is
expanded through the use of electron-transfer photosensitization so that it is possible to initiate polymerization in the near-UV
2
or visible wavelengths of light. Two benzotriazole derivatives, 4,7-bis(2,3-dihydrothieno [3,4 -b][1,4]dioxin-5-yl)-2-dodecyl-2H3
benzo[1,2,3]triazole (BEBT), and 2-dodecyl-4,7-bis(4-hexylthiophen-2-yl)-2H-benzo[d][1,2,3] triazole (HTBT) are synthesized
to be used as photosensitizers for diaryliodonium salts. Substituted thienyl groups are attached to benzotriazole backbone to
extend conjugation and enhance electron density of the molecules resulting in a broad UV spectrum with strong absorption
bands at wavelengths ranging from 300 to 450 nm. It is shown to facilitate cationic photopolymerization of vinyl ethers and
heterocyclic monomers. Furthermore, alkyl substituents impart higher solubility in a variety of monomers. The polymerizations
are initiated at room temperature by using long wavelength UV light in the presence of diphenyliodonium hexafluorophosphate
+
(Ph2I PF6¯). It is also possible to initiate photopolymerizations with ambient solar irradiation in the presence of the
photosensitizers.

References:1. Crivello, J. V. In Ring-Opening Polymerization; Brunelle, D. J., Ed.; Hanser: Munich, 1993; p 157. 2. Crivello, J.
V. In UV Curing Science and Technology; Pappas, S. P., Ed., Technology Marketing: Stamford, Connecticut, 1978; Chapter 2,
pp 23-76. 3. Bulut, U.; Balan, A.; Caliskan, C. J Polym Sci Part A: Polym Chem 2011, 49, 729-733.
(1)

328. Adsorption of thiram on the activated carbon and different magnetic carbons. Mehmet Mahramanlioglu ,
mehmah@istanbul.edu.tr, Istanbul University, Chemistry Department, Division of Physical Chemistry, 34320, Avcilar, Istanbul,
(2)
Turkey, Avcilar Istanbul 34320, Turkey ; Ozge Ozgen . (1) Chemistry Department, Istanbul University, Istanbul, Avcilar
Turkey 34320, Turkey (2) Chemistry Department, Istanbul Univesity, Istanbul, Avcilar Turkey 34320, Turkey
The application of magnetic particle technology to remove environmental pollutants has received considerable attention in
recent years. Magnetic activated carbons produced from activated carbons have high surface area and porous structure and
[1]
also they can be seperated from the medium by a simple magnetic process after adsorption. In this study, the adsorption of
thiram which is a pesticide on different magnetic carbons produced from different activated carbons was studied. Magnetic
3+
2+
carbons produced at different Fe /Fe ratios and iron oxide/ activated carbon in the air and nitrogen gas environment were
used. The adsorption experiments were carried out as a function of initial concentration, time and pH. It was seen that the
adsorption kinetic data fitted Lagergren first order model. Adsorption equilibrium data fit well in the Freundlich and Langmuir
model. The adsorption isoterm constants indicated that activated carbon has the highest adsorption capacity. On the other
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hand, it was seen that the adsorption on the 1:3 iron oxide/activated carbon produced from Fe /Fe :2 ratio in the air
environment was higher among magnetic carbons. The adsorption capacities of the activated carbon and magnetic carbons
decreased with the increase of concentration and pH.
Literature:
[1] Zhang, G., Qu, J., Liu, H., Cooper, A.T., Wu, R., Chemosphere, 2007, 68, 1058-1066.
(1)

329. Production and characterization of different magnetic carbons. Mehmet - Mahramanlioglu ,
mehmah@istanbul.edu.tr, Istanbul University, Engineering Faculty Department of Chemistry, 34320 Avcilar, Istanbul, Turkey, (2)
, Istanbul, Avcilar Turkey 34320, Turkey ; Ozge Ozgen . (1) Department of Chemistry, Istanbul University, Istanbul, Avcilar
Turkey 34320, Turkey (2) Department of Chemistry, Istanbul University, Istanbul, Avcilar Turkey 34320, Turkey
Magnetic adsorbents can be used to remove contaminants from water or gaseous effluents and, after the adsorption
processes, they can be seperated from the medium by a simple magnetic process. Magnetic separation is a premising
[1]
technology employed in water treatment system because of high seperation rate using a simple magnetic process. In this
study different magnetic carbons were produced using different adsorbents as starting material by different methods. The
3+
2+
effect of nitrogen gaseous environment, Fe /Fe ratio and iron oxide:activated carbon ratio were investigated. In order to
characterize the structures of magnetic carbons, magnetic specific saturation magnetizations, surface area and pore volumes
were measured and X-Ray diffraction (XRD), Fourier transform infrared (FTIR) spectra were analyzed. Magnetic specific
3+
2+
saturation magnetizations were increased with decrease of nitrogen application and decrease of Fe /Fe ratio and activated
carbon ratio. It was seen that four iron oxides were commonly formed under reaction conditions employed, i,e, Fe3O4
(magnetite), g-Fe2O3 (maghemite), a-Fe2O3 (hematite) and a-FeO(OH) (goethite). Among these iron oxides only magnetite
and maghemite were the highest magnetization values. The surface area and pore volumes were increased with activated
3+
2+
carbon ratio and Fe /Fe ratio, decreased with nitrogen gas application.
Literature:
[1] Perez, O. P., Umetsu, Y., Sasaki, H., Hydrometallurgy, 1998, 50, 223-242.
(1)

330. Cis-to-trans isomerization of triazenes in doped polymer films. Monica Barra , mbarra@uwaterloo.ca, 200
(1)
University Ave. West, Waterloo Ontario N2L 3G1, Canada ; Ryan Tabone . (1) Department of Chemistry, University of
Waterloo, Waterloo Ontario N2L 3G1, Canada
Cis-trans (Z-E) isomerization of double bonds, induced (at least in one direction) by exposure to light, constitute the foundation
of a large number of compounds of utility in the design of biosensors, molecular motors and shuttles, high-density data storage
media, and switching elements for microelectronics, for example. An interesting class of photochromic materials based on cistrans isomerization is represented by triazenes, compounds characterized by having a diazoamino group (-N=N-N<) and of
potential utility in light-driven molecular switches.
The presentation will focus on recent kinetic studies of the thermal cis-to-trans isomerization of photochromic 1,3diphenyltriazene and 1-phenyltriazenes derived from cyclic amines, carried out in doped poly(methyl methacrylate) and
polystyrene films in the glassy state. While kinetic traces corresponding to 1,3-diphenyltriazene are very well reproduced by a
two-exponential function, those for 1-phenyltriazene derivatives fit a first-order rate law. In all cases, rates for thermal cis-totrans isomerization are higher in poly(methyl methacrylate) than in polystyrene films. Rate dependence on photochromic dye
structure and polymer matrix polarity is consistent with geometrical isomerization involving rotation around the N=N bond via a
dipolar transition state. A comparison with data obtained by means of computational (ab initio) simulations is also presented.
(1)

331.
Design
and
biosynthesis
of
novel
reflectin-based
biomaterials.
Holly
Carpenter
Desai ,
(1)
hecarpenter@northgeorgia.edu, 82 College Circle, Rogers Hall, Dahlonega GA 30597, United States ; Rebecca Bartlett ;
(1)
(1)
Patrick Pickens ; Brian Young . (1) Department of Chemistry, North Georgia College & State University, Dahlonega GA
30597, United States
Recombinant reflectin proteins, naturally found in squid, have recently been cloned and expressed in a bacterial host. The
unique spectral properties associated with recombinant reflectin protein materials could be useful in a variety of biomaterial
engineering applications. Our group has developed an approach for generating novel biopolymers by fusing reflectin
sequences to recombinant elastin-mimetic gene sequences at the DNA level to generate fusion protein diblock copolymers.
We are targeting a variety of combinations including hydrophilic elastin-hydrophobic reflectin diblock sequences as well as
alternating triblock repeats. A diblock reflectin-elastin material has been expressed and characterization of this new material is
currently underway. The unique spectral properties associated with recombinant reflectin protein materials could make elastinreflectin chimeric protein polymers useful in a variety of biomaterial engineering applications.
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332. Molybdenum heteropolyacids with Keggin structure, doped with bismuth and vanadium, as acid and redox
(1)
catalysts. Patricia Vázquez , vazquez@quimica.unlp.edu.ar, 47 Nº 257, La Plata Buenos Aires B1900AJK, Argentina ;
(1)
(1)
(1)
(1)
Valeria Palermo ; Gabriel Sathicq ; Horacio Thomas ; Gustavo Romanelli . (1) CCT-LaPlata-CONICET, Facultad de
Ciencias Exactas, Universidad Nacional de La Plata, Centro de Investigación y Desarrollo en Ciencias Aplicadas “Dr. Jorge J.
Ronco” (CINDECA), La Plata Buenos Aires B1900AJK, Argentina
Keggin heteropolyacids (HPAs) are known as bifunctional catalysts in which redox and acid properties can be tuned by
variation of addenda transition metal atoms. We report the synthesis of H4PMo11VO40, H6PMo11BiO40, and H5PMo11V0.5Bi0.5O40
by hydrothermal treatment using a stoichiometric mixture of MoO3, H3PO4, and the corresponding metal oxide suspended in
31
water. These solids were characterized by thermal analysis, potentiometric titration, P-NMR, UV-visible, and FT-IR spectra.
Furthermore, the catalytic performance of synthesized HPAs were tested in two kind of reaction: solvent-free multicomponent
synthesis of dihydropyrimidinones by the Biginelli method (acid catalysis), and selective oxidation of sulfides to sulfoxides
and/or sulfones, using ethanol as solvent and hydrogen peroxide as oxidant (redox catalysis). The incorporation of V, Bi, and
Bi-V into the primary structure of PMo increases the catalytic activity in both reactions. The two catalysts containing vanadium
were found to be the most active, and they were supported on aminopropyl-functionalized silica, in order to turn them into
heterogeneous catalysts. Thereby, the two new catalysts resulted being efficient, ecofriendly, and recyclable for the selective
oxidation of diphenylsulfide to the corresponding sulfoxide/sulfone. For the Biginelli synthesis, a correlation between the yields
of the dihydropyrimidinones and the acidic site amount of the catalysts was observed, and again the vanadium HPAs showed
the best performance. All catalysts can be recycled without loss of the catalytic activity.
(1)

333. Activated carbon prepared from the sugar cane bagasse. Ebelia Del Angel Meraz , bellitadelangel@gmail.com, Km
(1)
1 Carretera Cunduacán-Jalpa de Méndez, Cunduacán Tabasco 86690, Mexico ; Dora María Frías Márquez ; Cecilia Cuevas
(2)
(1)
(3)
(3)
Arteaga ; Jorge Mateo Sánchez ; José Gilberto Torres Torres ; Manuel Acosta Alejandro . (1) Ingenieria Química,
División Académica de Ingeniería y Aruitectura, Universidad Juárez Autónoma de Tabasco, Cunduacán Tabasco 86690,
Mexico (2) Facultad de Ciencias Quimicas, Universidad Autónoma del Estado de Morelos, Cuernavaca Morelos 62210,
Mexico (3) División Académica de Ciencias Básicas, Universidad Juárez Autónoma de Tabasco, Cunduacán Tabasco 86690,
Mexico
Bagasse of sugarcane was used to produce activated charcoal. The coal was obtained using two methods; the physical
activation which consisted of gasification with water vapour and the chemical activation with phosphoric acid. The bagasse of
sugarcane was characterized according to ASTM standards, 4.7% humidity and 16.3% of ashes were obtained. The optimal
conditions of production of activated carbon from bagasse of sugarcane were identified, the physical activation with steam at
110°C and 130°C, the chemical activation with 18% P/P of H3PO4 with time of impregnation of 48 hrs. The carbonization for
both methods was conducted at three different temperatures, 500°C, 600°C and 700°C. It was determined the specific surface
area, with the method of Brunauer-Emmett-Teller (BET), with isotherms of nitrogen at 77°K, total volume of pores, volumes of
2
2
micropore and mesopores. The surface areas (SBET) of the chemically activated were of the order of 400 m /g-1200 m /g.
Taking into account the values yielded of diameter of pores (DP) of these coals, they can be classified as coals with a high
proportion of mesopores as they meet the classification of the IUPAC, which is 2 < Dp < 50 Å.
(1)

334. Study of carbon dioxide adsorption on a Cu-nitroprusside polymorph. Frances N Lugo-Alvarado ,
(1)
flugo18@gmail.com, HC-01 Box 9406, Vieques Puerto rico 00765, Puerto Rico ; Rolando M.A. Roque-Malherbe ; Ramon
(1)
(1)
(1)
(1)
Polanco ; Arturo Hernandez-Maldonado ; Jose Primera-Pedrozo ; Cesar Lozano . (1) Department of Science and
Technologies, Universidad del Turabo, Gurabo PR 00778, Puerto Rico
A careful structural characterization was performed to determine the structure of the synthesized Cu- nitroprusside stable
polymorph. The TGA, DRIFTS and a Pawley fitting of the XRD powder profiles indicated that the hydrated and in situ
dehydrated polymorph crystallizes in the orthorhombic space group Pnma. Meanwhile, the CO2 isosteric heat of adsorption
appears to be independent of loading with an average value of 30 kJ/mol. This translates to a physisorption type interaction,
where the adsorption energy corresponding to wall and lateral interactions are mutually compensated to produce, an
apparently, homogeneous adsorption energy. The somewhat high adsorption energy is probably due to the confinement of the
CO2 molecules in the nitroprusside pores. Statistical Physics and the Dubinin theory allowed model the CO2 equilibrium
-1
adsorption process. A DRIFTS test for the adsorbed CO2 displayed a peak at about 2338 cm , that was assigned to a
-1
contribution due to physical adsorption of the molecule. Another peak found at 2362 cm evidenced that this molecule
2+
interacts with the Cu , which appears to act as a Lewis acid site. The aim of the present paper is to report a Pnma stable CuNP polymorph obtained by the precipitation method that can adsorbs CO2 and since, these materials include paramagnetic
metal centres of the first row transition metals, we will emphasize in the effect of adsorption on magnetic properties. This fact
could bring the opportunity of changing the magnetic behavior by controlling the electronic structure of the Cu-nitroprusside
through adsorbed molecules, and then produce novel sensors.
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335. Reversible multi-color fluorescence switching of bimolecular blend. Seogjae Seo , ssj0106@yonsei.ac.kr, 262
(1)
(1)
Seongsanno, Seodaemun-gu, Seoul, Seoul Seoul 120-749, Republic of Korea ; Yuna Kim ; Jungmok You ; Eunkyoung
(1)
Kim . (1) Department of Chemical and Biomolecular Engineering, Yonsei University, Seoul 120-749, Republic of Korea
Bimolecular blend of electroactive fluorophores were examined for reversible electrochemical fluorescence switching. The
reversible electrochemistry of fluorophores between neutral and anion radical was accompanied by florescence on and off,
respectively, allowing fluorescence switching. An electrofluorescence switching device was prepared by packing electroactive
fluorophores blend of polymer electrolyte between ITO electrodes. The emission intensity of the device was switched on and
off upon application of step potentials. Also, reversible multi-color fluorescence switching was demonstrated by blending with
additional fluorophore having different redox potential from the host fluorophore. Since two fluorophores showed their emission
quenching at different potential, emission color could be modified by quenching the particular emission.
(1)

336. 5,6-Donor disubstituted pyrazine-2,3-dicarbonitriles as charge-transfer chromophores. Filip Bureš ,
(1)
filip.bures@upce.cz, Studentska 573, Pardubice CZ CZ-53210, Czech Republic ; Jiří Kulhánek . (1) Institute of Organic
Chemistry and Technology, University of Pardubice, Pardubice CZ-53210, Czech Republic
π-Conjugated organic molecules end-capped with electron donating and accepting groups attract much attention due to their
prospective application as efficient materials in organic electronics and optoelectronics. A typical organic chromophore consist
of strong electron donors (e.g. NR2 groups) and donors (e.g. NO2 and CN groups) connected by a π-conjugated system
assuring efficient intramolecular charge-transfer. It has recently been shown that incorporation of a heteroaromate in the πconjugated system brings about higher chemical and thermal robustness required for fabrication processes. Moreover,
heteroatoms present in the heterocycle may act as auxiliary electron donors or acceptors. In this respect, an incorporation of
the stable molecule of pyrazine-2,3-dicarbonitrile as an acceptor moiety seems to be advantageous.

Figure 1. D-π-A chromophores base on 4,5-disubstituted pyrazine-2,3-dicarbonitrile.
We have proposed, synthesized and further investigated two series of pyrazine-derived charge-transfer chromophores 1 and 2
(Figure 1). Whereas the pyrazine-2,3-dicarbonitrile act as acceptor moiety, the terminal N,N-dimethylanilino groups behave as
donors. The π-conjugated system comprising acetylene and 1,4-phenylene spacers was systematically varied and extended in
order to study the influence of its structure, planarity, and length on the linear as well as nonlinear optical properties.
Acknowledgements:
This work was supported by the Ministry of Education, Youth and Sport of the Czech Republic (MSM 0021627501 and
LA09041).
(1)

337. Ferrocene-imidazole push-pull systems with extended π-linkage. Jiří Kulhánek , jiri.kulhanek@upce.cz,
(1)
Studentska 573, Pardubice CZ CZ-53210, Czech Republic ; Filip Bureš . (1) Institute of Organic Chemistry and Technology,
University of Pardubice, Pardubice CZ-53210, Czech Republic
The organic, readily polarizable push-pull systems are currently tremendously investigated due to their nonlinear properties
and thus resulting application in modern optoelectronic devices. It has also been realized that for successful fabrication of such
molecules, a good chemical and thermal robustness and solubility is required (nonlinear-optical transparency-solubility-thermal
stability trade off). In this respect, ferrocene has been utilized as easily accessible and robust donor moiety (Figure 1).
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Figure 1. Molecular structure of ferrocene-imidazole push-pull systems.
We report herein synthesis and properties of fifteen new ferrocene-imidazole push-pull systems featuring ferrocene as a donor
and 4,5-dicyanoimidazole as an acceptor moieties with the systematically extended π-conjugated path in between.
Acknowledgements:
This work was supported by the Ministry of Education, Youth and Sport of the Czech Republic (MSM 0021627501).
(1)

338. Imidazole as a donor/acceptor unit in charge-transfer chromophores with extended π-linkers. Miroslav Ludwig ,
(1)
(1)
miroslav.ludwig@upce.cz, Studentska 573, Pardubice CZ CZ-53210, Czech Republic ; Jiří Kulhánek ; Filip Bureš . (1)
Institute of Organic Chemistry and Technology, University of Pardubice, Pardubice CZ-53210, Czech Republic
In recent years, an impressive attention has been devoted to the development of various organic D-π-A systems because of
their highly polarizable structures and resulting efficient intramolecular charge-transfer (CT). In contrast to inorganic materials,
organic materials with readily polarizable push-pull systems were recognized as tunable chromophores for nonlinear optics
and have found widespread application as two-photon absorbing devices, opto-electronic and optical data storage devices,
organic light-emitting diodes (OLED) and organic photovoltaic cells. We have recently shown that suitably substituted
heterocycles, such as 4,5-dicyanoimidazole and 4,5-bis(N,N-dimethylanilino)imidazole, connected by a π-conjugated path
may act as efficient and robust D-π-A systems 1 and 2 (Figure 1).

Figure 1. Imidazole-derived D-π-A chromophores.
The imidazole-derived acceptor and donor moieties in 1 and 2 were appended to π-conjugated system end-capped with
donors (1) and acceptors (2) such as OMe/NMe2 and NO2/CN groups, respectively. This arrangement assures an efficient
intramolecular charge-transfer. In this work, we focus on the use of both aforementioned moieties in the construction of
extended biimidazole derivatives of general formula 3 (Figure 1). Design, synthesis, (non)linear properties, and
electrochemical behavior will be discussed.
Acknowledgements:
This work was supported by the Ministry of Education, Youth and Sport of the Czech Republic (MSM 0021627501 and
LA09041)
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339. In-situ XRD high temperature structural study of proton conduction in BaCe0.95Y0.05O3-d and BaCe0.95Yb0.05O3-d
(1)
(2)
perovskites. Carlos F Neira , cneira@suagm.edu, Po Box 3030, Gurabo PR 00778, United States ; Luis E Fuentes ;
(1)
(1)
(1)
Santander M Nieto ; Ramon Polanco ; Rolando Roque-Malherbe . (1) Institute of Physical Chemical Applied Research,
School of Science and Technology, Universidad del Turabo, Gurabo PR 00778, United States (2) Advanced Materials
Research Center, Complejo Industrial Chihuahua, Chihuahua Chihuahua 31109, Mexico
BaCe0.95Yb0.05O3 and BaCe0.95Y0.05O3 proton conducting perovskites (PCPs) powders were synthesized applying the standard
solid-state reaction method. The produced materials were studied by in situ high temperature XRD. The Pawley whole powder
pattern decomposition of the XRD powder profiles obtained in vacuum at 300, 773, 873, 973, 1073, 1173 and 1273 K indicated
that both PCPs at 300 K shows the Pnma orthorhombic framework; from 773 to 1073 K present the R-3 c rhombohedral
space groups and at 1173 and 1273 K was observed the Pm-3m cubic space group. These results indicated that both
materials displays the same phase transformation sequence reported in literature for BaCeO3. Meanwhile, the absorption of
hydrogen at 1273 K was studied by in situ high temperature XRD diffraction under hydrogen flow. The Rietveld refining of the
in situ XRD profiles under H2 diffusion at 1273 K, exhibited a cell expansion (Da) of the cubic structure of both PCPs. We
suppose that this cell expansion is the result of the location of the proton, resulting after the release of the electron by the H
atom during proton conduction, near the PCP oxide anion in the perovkite framework. This effect decreases the effective
negative charge of the oxide anions, producing a decrease in the Coulomb interaction between the structural ions that
provokes the cell parameter increase. Supposedly, in PCPs protons are transported incorporated in the oxide anions;
consequently, the present research brings a direct evidence of the incorporation of protons to the oxide anions.
(1)

340. Synthesis and adsorption space of Ni-oxalic-acid: Metal organic framework. Christymarie Rivera ,
christymarierivera@gmail.com, Institute for Physical Chemical Applied Research, School of Science, University of Turabo, PO
(1)
(1)
(1)
Box 3030, Gurabo Puerto Rico 00778-3030, Puerto Rico ; Rolando Roque ; Agustin Rios ; Ramon Polanco . (1)
Environmental Chemist, Turabo University, Gurabo Puerto Rico 00778-3030, Puerto Rico
We have synthesized sixty eight materials applying the center and connection method. From these only two has been porous
after heating. That is, only two can be considered metal organic frameworks (MOFs) with adsorption properties. In one of
these MOFs the metal node was Ni and the organic linker oxalic acid. This material was sensible to the preparation conditions,
which refer us; the synthesis not always conduced to the same results. Then, ten replications of the synthesis produced
materials that were studied with thermogravimetric analysis (TGA) and X-ray diffraction (XRD). From these materials were
obtained three consistently porous materials. These samples were thoroughly studied with TGA measurements up to higher
temperatures, more precise XRD measurements, infrared (DRIFTS) and CO2 adsorption at 273 K. The Pawley fitting of the
0
XRD profiles of the porous material indicated that the hydrated and in situ dehydrated (at 75 C) samples crystallizes in the P1
triclinic space group with a = 6.93 (1) Å, b = 6.74 (1) Å, c = 12.81 (1) Å, = 91.33 (1), =83.54 (1) and = 90.45 (1) for the
hydrated Ni-Ox-MOF and a = 11.83 (1) Å, b = 11.21 (1) Å, c = 10.80 (1) Å, = 88.41 (1), =87.63 (1) and = 89.24 (1). The
3
TGA and CO2 adsorption data indicated that it is a porous material (W = 0.08 cm /g). The information obtained about the
studied material will be used to explore its application as a sensor of small molecules.
1

341. Chemical monitoring of the synthesis of superconductor by Sol-Gel Method. Ana M. Osorio A.
2
2
1
1
aosorioana@yahoo.com, Ángel Bustamante D. , Juan C. González G. , Manuel Bejar R. , M. Hilda Carhuancho A , Juan
2
1
1
Feijóo L. , Juana Sandivar R. , Oscar Ninan M. . 1. Departamento de Química Inorgånica, Facultad de Química e Ingeniería
Química. Universidad Nacional Mayor de San Marcos. Lima–Perú. 2. Facultad de Ciencias Físicas. Universidad Nacional
Mayor de San Marcos. Lima–Perú.
We have synthesized around 30 samples of HTS superconductors by the sol-gel method to obtain either a powder or film, all
of them were successful with Tc between 92-70 K. The synthesis begins with the preparation of solutions: Ba, Cu, Sr, La
(depending on the type of superconductor), then the precursor is obtained from a metathesis reaction, the precursor is dried
and immediately monitored by diffraction X-rays, in which diffuse peaks are observed with low crystallinity. In our case it is a
complex mixture of oxalates. Subsequently, it is calcined at temperatures between 840ºC - 880ºC, is monitored by DR-X
where there is defined peaks of the orthorhombic phase superconducting materials. Finally, after the sintering process a third
monitoring is done this shows the high degree of crystallinity of the superconductor. We conclude that this method has allowed
us to specialize in the synthesis of high purity superconductor materials.
342. Synthesis and characterization of nano silica templated on to polysaccharides: Novel adsorbent bio-composites.
(1)
Pramendra Kumar , pramendra2002@gmail.com, Chemistry Department, IET, M.J.P. Rohilkhand University, Bareilly Uttar
(1)
Pradesh 243 006, India ; Vandana Singh . (1) Department of Chemistry, MJP Rohilkhand University, Bareilly Uttar Pradesh
243006, India
New monolithic nano bio-composites materials of polysaccharides with silica have been synthesized by sol-gel method using
tetraethoxysilane and tetramethoxysilane as silica precursors. Polysaccharide templates served as surfactant as well as
templating agent for silica in base catalyzed reaction. The ratio of various reactants (Polysaccharide: silica: H2O: EtOH) and
reaction conditions are optimized to tailor the adsorption capacity of bio-composite material towards toxic metal ions. Nano
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composite materials have been characterized by Fourier Transform Infra-red spectroscopy (FTIR), X-ray diffraction (XRD),
Scanning Electron Microscope (SEM), for their structural properties. Thermo-gravimetric analysis (TGA) and Differential
thermal Analysis (DTA) have been carried out for the thermal analysis of the material, and photoluminescence analysis (PL) to
study optical behavior of capped silica for potential luminescent applications. As prepared nano composites exhibited excellent
adsorption binding capacity of metal ions from its aqueous solution taking Hg(II) and Cd(II) as representative metal ions.
(1)

343. Mesoporous silica materials modified with Mo3S4 cubane-type cluster. Javier García-Martínez , j.garcia@ua.es,
(1)
(2)
Carretera San Vicente s/n, San Vicente del Raspeig Alicante 03690, Spain ; Adela Isabel Carrillo Gómez ; Iván Sorribes ;
(1)
(2)
(3)
(4)
Elena Serrano ; Rosa Llusar ; Cristian Vicent ; Alejandro Vidal-Moya . (1) Inorganic Chemistry, University of Alicante, San
Vicente del Raspeig Alicante 03690, Spain (2) Department of Chemistry, Physics and Analytic, University of Jaume I,
Castellón de la Plana Castellón de la Plana 12071, Spain (3) Central Research of Technical Services, Castellón de la Plana
Castellón de la PLana 12071, Spain (4) Institute of Chemistry Technology, Valencia Valencia 46022, Spain
Surfactant-templated silica materials show some remarkable properties such as large surface area and controllable pore
volume and size distribution. Herein we present the incorporation into the walls mesoporous silica of the cubane-type
cluster
(dmpe
=
1,2-Bis(dimethylphosphine)ethane;
MPTES
=
(3[Mo3S4(dmpe)3(MPTES)3]PF6
Mercaptopropyl)triethoxysilane). These new hybrid mesoporous materials have been synthesized by two different approaches
via covalent attachment: i) a two-step approach, where mesoporous silica MCM-41 was firstly prepared and subsequently the
cubane-type cluster was chemically grafted onto the surface of MCM-41 (grafting synthesis) and ii) a one-pot approach (in-situ
synthesis) where the mesoporous material was prepared by co-condensation of both the functionalized molybdenum cluster
(in ethanol solution) and tetraethylorthosilicate (TEOS). The molybdenum cluster concentration in the solids was varied
between 1-5wt% nominal Mo:SiO2. In both cases, large surface area and tunable mesoporosity were observed by gas
adsorption. In the case of grafting materials the well-ordered hexagonal structure, typical of MCM-41 materials, is kept after
the post-synthesis modification. Solids prepare with the one-pot method present a non ordered mesoporosity due to the use of
ethanol during the synthesis process (Figure 1).

Figure 1. TEM images of samples prepared by the post-grafting method and with the highest amount of cluster (left) and by
the in-situ method and the lowest amount of cluster (right).
344. Pb+2 extraction by cation exchange polypyrrole-polyethylene glycol films: Synthesis optimization,
(1)
characterization and selectivity. Maria H Duran , mh.duran51@uniandes.edu.co, Carrera 1 Nnumero 18A- 12, Bogota
(1)
(1)
Cundinamarca, Colombia ; Maria T Cortes ; Jorge A Delgado . (1) Departamento de Quimica, Universidad de los Andes,
Bogota Cundinamarca, Colombia
Ion extraction technologies such as the electrochemical deionization systems, water softening or extraction of pollutants are
one of the potential applications of the conjugated conductive polymers. However, it is not clear yet the ion exchange
mechanism through which these polymers uptake and release the ions from solutions. The cation insertion has been even less
studied that the anion exchange but it is known that the size of the cation is of paramount importance. In this work the
electrosynthesis of potential cation exchangeable polypyrrole (PPy) and polypyrrole-polyethylenglycol (PPy/PEG) composite
films has been studied. Variables such as the synthesis dopant´s nature, polymerization charge, presence and concentration
of PEG and oxidation voltage for the Pb+2 release were investigated in order to enhance the electrochemical extraction
capacity of the polymers. The synthesized films were characterized by cyclic voltammetry, infrared spectroscopy and scanning
electron microscopy. The ion exchange properties were determined by atomic absorption spectroscopy. Additionally, the
exchange processes were evaluated by means of an electrochemical quartz crystal microbalance (EQCM). Synthesized films
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on a low cost electrode by using lauryl sulphate as dopant and about 14µm thickness were subjected to polarizations of -0.2
and 0.6V and exhibited the best electrochemical extraction capacity and a good selectivity for the binary system Pb+2/Cd+2.
The synthesis of PPy/PEG copolymer made evident an increase in the surface area which is favorable for the extraction
capacity of the material but the study of the interaction of the copolymer with the electrode is still determinant for the
optimization of the performance.
(1)

345. Polar order in orthogonal phases formed by 4-cyanoresorcinol derived bent-core mesogens. Anne Lehmann ,
(1)
anne.lehmann@chemie.uni-halle.de, Kurt-Mothes-Str. 2, Halle Saxony-Anhalt 06120, Germany ; Christina Keith ; Marko
(1)
(2)
(2)
(1)
Prehm ; Jagdish K. Vij ; Yuri P. Panarin ; Carsten Tschierske . (1) Institute of Chemistry, Martin-Luther-University Halle
Wittenberg, Halle 06120, Germany (2) Department of Electronic and Electrical Engineering, Trinity College Dublin, Dublin,
Ireland
Nematic and also nontilted smectic phases formed by bent core mesogens have attracted significant interest. Recently we
have reported a series of three orthogonal smectic phases SmA–SmAPR–SmAPA formed by alkyl substituted 4–
cyanoresorcinol 1,3–bisbenzoates with terephthalate based rod–like wings [1].

A homologue series of these bent-core mesogens with terminal alkyl chains (n=2–16) has been synthesized and investigated
by means of polarizing microscopy, DSC and X-ray (XRD) as well as electrooptical experiments. While compounds with short
alkyl chain length (n=2–4) show only monotropic NcybA and non-switchable SmA phases, mesogens with longer chains form
switchable SmA phases. Herein the unique phase series SmA–SmAPR–SmAPAR–SmAPA was discovered first time for one
compound (n=14).
Acknowledgements: This work was supported by the EU within FP7 funded Collaborative. Project BIND (Grant No 216025).
References: [1] C. Keith et al., Chem. Commun., 2010, 46, 3702; Y. P. Panarin et al., EPL., 2010, 92, 26002; M. Nagaraj et al.,
Appl. Phys. Lett., 2010, 97, 213505.
346. Solid-state Circularly Polarized Luminescence (CPL) from supramolecular dissymmetric structure of layered (1)
ZrP containing lanthanide complexes. Laura Jiménez , laura.jimenez@uam.es, C/ Fco.Tomás y Valiente, 7, Mod. C-1,
(1)
(2)
Lab.207. Facultad de Ciencias. Campus de Cantoblanco, Madrid Madrid 28049, Spain ; Ernesto Brunet ; Gilles Muller . (1)
Departmento de Química Orgánica, Universidad Autónoma de Madrid, Madrid 28049, Spain (2) Department of Chemistry, San
José State University, San José CA 95192-0101, United States
The gamma-phase of Zirconium phosphate, -ZrP, is an interesting laminar salt that can covalently accomodate organic
phosphonates maintaining its layered structure intact and allow many post-symthesis transformations by very mild processes.
Previous relevant findings led us to investigate whether a luminescent system based on -ZrP with a supramolecularly
dissymmetric environment is capable of emitting circularly polarized light. The CPL spectroscopic technique may offer highly
specific information of the chiral structure changes associated with the local enviroment surrounding the emiting chromophore
There is no reported studies on layered materials despite their potential in a wide variety of biological and material-science
applications.
We have synthetisized luminescent porous hybrids materials derived from the chromophore bis-triazolipyridine. The
dissymmetry introduced by chiral organic molecules within the meso-type structure of g-ZrP may induce preferential
conformational arrengements at the supramolecular level. By measuring the photophysical properties of luminescence, CD
and CPL, in solution and solid-state, we highlight that the layered nanoarrangement of surface phosphates in g-ZrP certainly
served as a frame to orderly attach small chiral guests, whose chiroptical properties were thus supramolecularly amplified or
cancelled
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347. Synthesis, characterization and activity of Co- oxide systems as active phase of catalyst for abatement of CО in
(1)
gaseous phase. Dimitar Dimitrov , mitko_dme@abv.bg, 12 Mendeleev Str., Plovdiv Plovdiv 4000, Bulgaria ; Stoyanka
(2)
(2)
(1)
Christoskova ; Maria Stoyanova ; Krasimir Ivanov . (1) General Chemistry, Agriculture University - Plovdiv, Plovdiv 4000,
Bulgaria (2) Dept. of Phys. Chem, University of Plovdiv [quot]Paisii Hilendarski [quot], Plovdiv 4000, Bulgaria
In the present study a new method for synthesis of various Co-oxide systems as active phase of low-temperature catalysts for
complete oxidation of CO and volatile organic compounds is applied. Synthesis of catalysts is carried out by applying of
oxidation-precipitation method with reverse order of feeding the precipitator to the system. Under this method hydroxides are
obtained as precursors in a highly oxidative environment created by strong oxidants such as NaClO and H2O2. Depending on
the synthesis conditions both non-stoichiometric individual Со – and mixed Со – Fe oxide systems with different Co/Fe atomic
ratio and oxides with the spinel structure are obtained. The synthesized oxide systems are characterized by means of XPS,
XRD, IR, Mössbauer spectroscopy, and chemical analysis. The characterization data show that the applied synthesis yields
oxide systems with a high dispersity and particle size 5-6 nm; a high content of "active oxygen" 6-8%, a high oxidation degree
and an octahedral coordination of the metal ions. The catalytic activity of the samples is studied for gas-phase oxidation of CO
0
in the temperature range of 60 to 200 С. It was concluded that (i) the proposed synthesis method favours preparation of
nanosized and highly disperse oxide system with a high oxidation state and an octahedral coordination of Co ions and (ii) A
part of the Co ions in Co-and Co-Fe oxide systems with a spinel structure pass into tetrahedral coordination and are in lower
oxidation state, which reduces their activity in reactions of complete oxidation in low temperature range.
Acknowledgements: Authors thank the National Science Fund of Bulgaria for financial support through Projects DО 02295/2008 and DDVU 02-7/2010.
(1)

348. 2(7)-Substituted carbazole and fluorene derivatives as effective organic semiconductors. Ausra Tomkeviciene ,
(1)
(2)
austomk@ktu.lt, Radvilenu pl. 19, Kaunas Lithuania, Lithuania ; Juozas Vidas Grazulevicius ; Vygintas Jankauskas ; Tung
(3)
(3)
Huei Ke ; Chung Chih Wu . (1) Department of Organic Technology, Kaunas University of Technology, Kaunas, Lithuania (2)
Department of Solid State Electronics, Vilnius University, Vilnius, Lithuania (3) Department of Electrical Engineering, National
Taiwan University, Taipei, Taiwan Republic of China
In this presentation we report on the synthesis and studies of 2- and 2,7-substituted carbazole and fluorene derivatives as
potential charge transporting and luminescent materials for optoelectronic applications. A series of carbazole and fluorene
derivatives incorporating different aromatic moieties at the 2 or 2 and 7 positions are synthesized via palladium-catalyzed C–N
or C–C bond formation. Comparative study on their thermal, optical, electrochemical and photoelectrical properties is
o
presented. All the synthesized compounds form glasses with the glass transition temperatures ranging from 13 to 104 C. The
synthesized compounds show HOMO values ranging from -5.51 to -5.43 eV. Some of these compounds exhibit ambipolar
conductive behavior. The best charge transport properties were shown by 2,7-di(9-carbazolyl)-9-(2-ethylhexyl)carbazole, with
-3
2 -1 -1
hole and electron mobilities up to 10 cm V s .
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349. Effect of methoxyphenyl substituents on the properties of carbazole and indolo[3,2-b]carbazole derivatives.
(1)
(1)
Jurate Simokaitiene , jursimo@ktu.lt, Radvilenu pl.19, Kaunas Lithuania, Lithuania ; Juozas Vidas Grazulevicius ; Vygintas
(2)
Jankauskas . (1) Department of Organic Technology, Kaunas University of Technology, Kaunas, Lithuania (2) Department of
Solid State Electronics, Vilnius University, Vilnius LT-2040, Lithuania
Much attention is recently paid to organic electroactive low-molar-mass compounds that form glasses above room
temperature. The main fields of application of these materials are organic light-emitting diodes and photovoltaic devices.
Depending on the structure of a device charge transporting materials with different ionization potentials are required. In this
presentation we report on the influence of the position of methoxy groups in phenyl ring on the ionization potentials and other
characteristics of 9-ethylcarbazole and indolo[3,2-b]carbazole derivatives. Methoxyphenyl-substuted derivatives of 9ethylcarbazol-3-amine and 5,11-dihydroindolo[3,2-b]carbazole were synthesized by Ullmann coupling reactions of amino and
iodo derivatives. The synthesized compounds were isolated after the synthesis as crystalline materials however they formed
glasses upon cooling from the melts. Their glass transition temperatures are in the range of 39 ºC – 76 ºC. The ionization
potentials of the synthesized materials range from 5.10 to 5.41 eV. Their HOMO values range from -5.14 to -4.81 eV.
Introduction of methoxy groups into phenyl groups of 3-[N,N-(bisphenyl)]amino-9-ethylcarbazole leads to the decrease of
ionization potentials. The extent of decrease depends on the position of methoxy groups. In contrast to derivatives of 9ethylcarbazol-3-amine for the derivatives of 5,11-dihydroindolo[3,2-b]carbazole the influence of the presence and position of
methoxy groups on the ionization potentials is not obvious. Hole drift mobility values of the glassy layers of the synthesized
-4
-5
2
5
compounds range from 5·10 to 3.2·10 cm /V·s at electric fields of 6.4·10 V/cm at the room temperature.
350. Raman study of the phase transformations of BaCe0.95Y0.05O3-d and BaCe0.95Yb0.05O3-d perovskites. Santander
(1)
(1)
Nieto , snieto2@suagm.edu, Po Box. 3030, Gurabo PR 00778-3030, United States ; Carlos Neira ; Rolando Roque(1)
Malherbe . (1) Institute for Physical Chemical Applied Research, School of Science and Technology, Universidad del Turabo,
Gurabo PR 00778-3030, United States
Proton conducting perovskites (PCPs) are one of the choices to develop hydrogen permeable membranes. PCPs such as,
BaCe0.95Y0.05O3-d and BaCe0.95Yb0.05O3-d , has been widely studied as proton conductors. But, for the use of these PCPs as
membranes and other applications one of the recognized problems are the phase transformations taking place in its perovskite
structure from 300 K to 1273 K. In the research presented here, applying the standard solid-state reaction method
BaCe0.95Y0.05O3-d and BaCe0.95Yb0.05O3-d PCPs powders were synthesized. The produced materials were studied by in situ high
temperature Raman spectrometry from 300 to 1373 K. The phase transformations occurring in both PCPs were followed with
the help of the changes with temperature of the half-width at half maximum, the amplitude and the wavenumber of the Raman
bands. The obtained results are consistent with the phase transformations observed for BaCeYO3 , but as far as we know, this
study has not been made for BaCe0.95Yb0.05O3-d
351. Photocatalityc oxidation of phenolic compounds on thin films of TiO2 deposited on quartz substrates. Ramiro
(1)
(1)
Sanchez , felarmat@hotmail.com, Calle 100 N° 100-00, Cali Valle, Colombia ; Fernando E Larmat . (1) Department of
Chemistry, Universidad del Valle, Cali Valle AA25360, Colombia
Photocatalytic oxidation of aqueous solutions of phenolic compounds on thin films of TiO2 was evaluated. The films of TiO2
were deposited on quartz substrates using the technique of magnetron sputtering d.c. using a target of Ti (99.9%) at different
pressures to obtain several Ar/O2 ratios. The anodes of quartz modified with thin films of TiO2 were used in an electrochemical
cell with a counter electrode of platinum. The anodes were irradiated with UV light from a mercury lamp to produce the
photocatalytic oxidation of the phenolic compounds studied (phenol, 4-aminophenol and 4-chlorophenol). The photocatalytic
process was monitored by taken UV-Vis spectra of the solutions at different times. It was found that TiO2 films obtained with a
ratio of Ar/O2=95/5 was the most efficient. The photocatalytic oxidation of the phenolic compounds in an acid media of pH=3.5
occurs slowly and ca. 70% of the initial concentration were decomposed after 2 hours of irradiation.
352. Adsorption of phenol using carbon nanostructures: A factorial experimental design
(1)

Rodrigo Beltrán Suito , rodrigobeltransuito@gmail.com, Av. Universitaria 1801, Lima Lima Lima 32, Peru ; José C. Lazo(1)
(2)
(2)
(2)
(1)
(2)
Cannata ; Vicente Jimenez ; Antonio Nieto-Márquez ; Amaya Romero ; María R. Sun-Kou ; José Luis Valverde . (1)
Sección Química, Departamento de Ciencias, Pontificia Universidad Católica del Perú, Lima Lima Lima 32, Peru (2)
Departamento de Ingeniería Química, Facultad de Ciencias Químicas, Universidad de Castilla La Mancha, Ciudad Real
Castilla La Mancha 13005, Spain
In this work phenol adsorption was studied using the next adsorbents: carbon nanofibers (CNF), carbon nanospheres (CNS)
and carbon nanospheres doped with nitrogen (CNSA), obtained from different hydrocarbon precursors. The nanostructures
were characterized by N2 adsorption-desorption, transmission electron microscopy (TEM) and X-ray diffraction analyses
(XRD). A two and three level Box-Wilson factorial experimental design was used for studying the simultaneous effect of the
following variables: pH, ionic strength and initial adsorbate concentration. Two and three grade functions were modeled in
order to predict the most favorable conditions for the removal of phenol. It was observed that in all of the cases phenol
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adsorption is favored by acidic conditions (pH <7), possibly due to greater electronic repulsion between the phenolate ions and
the "π" electrons of the aromatic rings. In similar way, a greater adsorption of phenol was observed by an increment in the
amount of electrolyte (NaCl) in the solution, which favors the interaction adsorbate-adsorbent (higher adsorption) by the salting
out effect.
In general, the materials showed the following descending order regarding the adsorption of phenol: CNF >CNS-N >CNS. The
maximum experimental adsorption was obtained with CNF when the initial concentration of phenol was 120ppm, with
-1
conditions of 2,50 wt% NaCl and pH 1, resulting in an adsorption capacity of 15 mg gCNF .
353. Adsorption of phenolic compounds by carbon nanospheres as a function of electronic densities and charge on
(1)
carbon surface. Rodrigo Beltrán Suito , rodrigobeltransuito@gmail.com, Av. Universitaria 1801, Lima Lima Lima 32, Peru ;
(1)
(1)
(2)
(2)
(1)
José C. Lazo-Cannata ; Ana L. Paredes Doig ; Antonio Nieto-Márquez ; Amaya Romero ; María R. Sun-Kou ; José Luis
(2)
Valverde . (1) Sección Química, Departamento de Ciencias, Pontificia Universidad Católica del Perú, Lima Lima Lima 32,
Peru (2) Departamento de Ingeniería Química, Facultad de Ciencias Químicas, Universidad de Castilla La Mancha, Ciudad
Real Castilla La Mancha 13005, Spain
In this paper we report the adsorption of phenol and nitrophenols (2,4 dinitrophenol, 4 -nitrophenol and 2-nitrophenol) on a
novel carbon material: carbon nanospheres (CNS). CNS were prepared by the direct pyrolysis of benzene and characterized
by N2 adsorption-desorption, X-ray diffraction analyses (XRD), scanning and transmission electron microscopy (SEM and
TEM), thermogravimetric analyses (TGA) and Raman spectroscopy. The effect of pH on adsorption was studied at acidic (3),
neutral (7) and alkali (11) media at different concentrations of phenolic compounds. The adsorption capacity of CNS followed
the sequence: 2,4-dinitrophenol > 4-nitrophenol > 2-nitrophenol > phenol. In order to explain the trend obtained, electron
densities for phenol and nitrophenols at different acidity conditions were obtained by semi-empirical and ab initio mode. It is
postulate an interaction between “π” electrons that are delocalized on the carbon surface and “π” electrons of the benzene
ring as a driving force in the adsorption mechanism. Potentiometric (acid/base) titration technique was employed to determine
the point of zero charge (pzc) of CNS in order to know the role of net charge on surface carbon in the adsorption process. In
general, the adsorption was favored under acidic conditions (pH = 3). Maximum adsorption was obtained with 2,4-1
dinitrophenol, resulting in an adsorption capacity of 32.9 mg gCNS .
354. Synthesis, structural chemistry and quantum calculations of (µ4-oxido)hexakis(µ-chlorido)tetrakis(2-(3pyridyl)ethane-1-ol)tetracopper(II). A compound with unique intermolecular interactions stabilizing the network.
(1)
(2)
Khalid Al-Farhan , alfarhan_k@hotmail.com, College of Science, Riyadh Riyadh, Saudi Arabia ; Gerard van Albada ;
(1)
(1)(2)
Mohamed Ghazzali ; Jan Reedijk
. (1) Department of Chemistry, King Saud University, College of Science, Riyadh, Saudi
Arabia (2) Leiden Institute of Chemistry, Leiden University, Leiden, The Netherlands
A new µ4-oxido-bridged cluster of formula [Cu4(µ-Cl)6(µ4-O)L4] (in which L = 2-(3-pyridyl)ethane-1-ol) has been synthesized
and fully characterized. The first X-ray structural report of a compound containing this ligand, together with its physical and
electronic properties is presented. The molecular structure consists of µ4-oxide surrounded by four Cu(II) ions, forming a
distorted Cu4(µ4-O) tetrahedron. The cluster is positioned on a two-fold axis with Cl4, O3 and Cl5 are on special positions at
the 2-fold rotation axis [½, y, ¼] along the unique b-crystallographic axis. The O3 is only 0.0622(1) Å away from the origin. A
2
second-level ring-motif with R 2(30) O-H···O graph set descriptor is formed between the oxygen atoms of the ligand, featuring
a 2D-bricks like structure. The Cu4 clusters have close Cl----Cl contacts of 3.498 Å (marginally on the 2vdW distance) forming
chains via Cu-Cl···Cl-Cu contacts in the b-direction. This less common M-Cl···Cl-M energy-dependent 'type-I' intermolecular
interaction was further studied by ab-initio B3LYP* quantum calculation, augmented with ZORA polarization function basis
sets. This calculation approved the 'type-I' nature of interaction, based on HOMO/LUMO and isoelectrostatic density potential
analyses.
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355. Study of the interaction between dealuminated natural clinoptilolites and the carbon dioxide molecule. Alba
(1)
(1)
(1)
Costa , albacost@gmail.com, PO Box 3030, Gurabo PR 00778, United States ; Chrystimarie Rivera ; Ramon Polanco ;
(1)
Rolando M.A. Roque-Malherbe . (1) IPCAR, School of Science, University of Turabo, Gurabo PR 00778, United States
The natural zeolite (CSW) tested in the present study was mined in Sweetwater, Wyoming, USA, while the ZSM-5 was
provided by the PQ Corporation. The mineralogical phase composition of sample CSW was 90 wt % clinoptilolite and 10 wt. %
of montmorillonite, quartz, calcite, feldspars, magnetite and volcanic glass. With the natural clinoptilolite was produced NH4CSW. This sample was dealuminated with hexafluorsilicate (HFS) and the natural zeolite with orthophosphoric acid (H3PO3).
These samples were characterized with X-ray diffraction (XRD), thermogravimetric analyses (TGA), infrared spectroscopy
(DRIFTS) and CO2 adsorption. XRD confirmed that the zeolites, dealuminated with HFS, consisted of a highly crystalline
clinoptilolite, while those treated with H3PO3 was transformed in a poorly crystallized clinoptilolite. The TGA research showed
the presence of zeolitic water loosely bound in the sample treated with H3PO3, as was observed in the TG test of the ZSM-5
sample, while the samples treated with HFS showed more strongly bound zeolitic water. The DRIFTS study of the dehydrated
dealuminated CSW samples showed the existence of Brönsted acid sites. Meanwhile, the CO2 adsorption study allowed the
measurement of the micropore volume and the isosteric heat of adsorption. The micropore volume was high for the samples
treated with HFS, while the isosteric heat of adsorption is of the same order as those measured for the ZSM-5 sample. As a
conclusion can be stated that with a simple dealumination treatment with HFS were obtained samples with adsorption and acid
properties similar to those of high Si/Al ZSM-5 molecular sieves.
(1)

356. The stunning ribosomal architecture & advanced antibiotics. Ada E. Yonath , ada.yonath@weizmann.ac.il, The
Kimmelman Center for Biomolecular Structure and Assembly, Rehovot Center District 76100, Israel . (1) Department of
Structural Biology, Weizmann Institute of Science, Rehovot Center District 76100, Israel
Ribosomes, the universal cellular machines, act as very efficient polymerases that translate the genetic code into proteins.
They posses spectacular architecture accompanied by inherent mobility that facilitate their smooth performance as RNA
enzymes. The peptide bond formation site is located within a universal internal symmetrical region connecting all of the remote
ribosomal features involved in its functions. The elaborate architecture of this region positions ribosomal substrates in
appropriates stereochemistry for peptide bond formation, for substrate-mediated catalysis, and for substrate translocation. The
high conservation of this symmetrical region implies its existence irrespective of environmental conditions and indicates that it
may be a remnant of a prebiotic RNA machine that is still functioning in the contemporary ribosomes. Adjacent to the peptide
bond formation site is an elongated tunnel, along which nascent chains progress until they emerge out of the ribosome. This
tunnel is involved in signaling and gating functions, provides the binding site of the first cellular chaperone that encounters the
emerging nascent chain, and hosts a major family of antibiotics that target the ribosome. A decade of structural studies on
ribosomal antibiotics ribosomes yielded imperative take-home lessons regarding the structural bases for antibiotics modes of
function and synergism, the differentiation between ribosomes of pathogens vs. those of higher organism and the mechanisms
of resistance to antibiotics, including secondary conformational rearrangements caused by remote mutations; cross-resistance
to ribosomal antibiotics. Within this frame, parameters allowing for clinical usage of antibiotics targeting fully conserved
regions, such is the peptidyl transferase center (PTC) have been identified and minute chemical differences that can turn
competition into synergism, have been characterized. Based on those insights, the feasibility of design of advanced efficient
antibiotics and/or of the improvement of the existing compounds could be assessed, thus paving the way to exciting
developments in this area.
(1)

357. Using ingenuity to improve photosynthesis - nature left us plenty of room. Thomas A. Moore , tmoore@asu.edu,
(1)
Center for Bioenergy and Photosynthesis, 1711 S Rural Rd, Tempe Arizona 85287-1604, United States ; Ana L. Moore ;
(1)
Devens Gust . (1) Department of Chemistry and Biochemistry, Arizona State University, Tempe Arizona 85287-1604, United
States
Operating at ~ 133 TW, photosynthesis powers the biosphere and thereby life on Earth. Currently, human activity appropriates
about 24% of photosynthetic net primary production (NPP) to support our GDP and nutrition. The cost to the biosphere of “our
cut” of NPP is driving several Earth systems irreversibly across boundaries that were established over geological time scales.
In other words, photosynthetic energy flow is currently booked (almost certainly overbooked) for biosphere services including
food and limited bioenergy production for human use. As a consequence, there are no reserves of photosynthetic capacity to
provide increasing amounts of biofuel for growing our GDP and food for the ever-increasing human population. Indeed, when
such demands are made, the capacity comes at the further peril of biosphere services. The theoretical limit to solar energy
conversion efficiency is set by fundamental thermodynamic principles that apply to the isothermal conversion of light into
chemical and/or electrical potential. Photovoltaic technology uses these principles combined with advances in materials to
achieve record efficiencies of solar to electrical power conversion. Photosynthesis, having been optimized by Darwinian
selection is not optimal for providing solar-derived fuel to support human activities. My lecture will describe how, in selected
photosynthetic systems, rational design, based on the principles demonstrated in artificial systems, could be used to optimize
solar-to-biofuel conversion efficiencies to meet particular needs. Fortunately, the efficiency of photosynthetic NPP could be
dramatically improved to meet human needs – the ~ 133 TW increased to ~150 TW with minimum additional impact on earth
systems.
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358. New methods for driving multi-electron redox chemistry: catalyst design for energy conversion. Theodore
(1)
Betley , betley@chemistry.harvard.edu, 12 Oxford Street, Cambridge MA 02138, United States . (1) Department of
Chemistry and Chemical Biology, Harvard University, Cambridge MA 02138, United States
For efficient energy storage by creation of new chemical bonds, we have developed a family of complexes capable of
mediating multi-electron processes. These efforts are guided in principle to synthesize functional analogues to the polynuclear
metallocofactors found in the reaction centers in enzymes (e.g. FeMoco in nitrogenase, photosystem II). Towards this end, we
have developed a family of dendritic amide-based ligands to proximally orient multiple transition metal ions in a shared
reaction space. Tri- and hexanuclear complexes featuring 3d metals have been synthesized (homo- and heterometallic
complexes) that exhibit a broad range of expanded redox capabilities and physical properties. The close M-M proximity can
greatly influence the redox and reactivity patterns for these complexes, distinguishing the platforms from their monomeric
components. The synthesis and characterization of these novel materials, as well as their reactivities as small-molecule
activation platforms, will be described.
(1)

359. The Artificial Leaf. Dan G. Nocera , nocera@mit.edu, 6-335, 77 Massachusetts Ave., Cambridge Massachusetts
02139-4307, United States . (1) Department of Chemistry, Massachusetts Institute of Technology, Cambridge Massachusetts
02139-4307, United States
It has been said for an ideal solar fuels process that the system requirements are:
Earth-abundant materials No wires Direct solar-to fuels process.
We now describe two earth abundant catalysts that promote the oxygen evolving reaction (OER) and hydrogen evolving
reaction (HER) with the light input from earth abundant silicon with no wires. The system captures many of the elements of
photosynthesis and it is indeed functionally an artificial leaf. But the system is even better than the prescription from the
community. It also does not rely on a membrane and it operates under very simple conditions, thus obviating complicated
engineering requirements. Thus it is very inexpensive – so much so that prototypes are now being developed and they will be
on the ground in India by the end of 2011. The science behind the artificial leaf will be presented.
(1)

360. Fractionation of carbon-based nanomaterials. Luis A. Colon , lacolon@buffalo.edu, NS Complex, Buffalo NY
(1)
(1)
14260-3000, United States ; Jared D. Baker ; John C. Vinci . (1) Department of Chemistry, University at Buffalo - SUNY,
Buffalo NY 14260-3000, United States
The study of carbon-based nanoparticulates (C-NP) continues to proliferate as these nanomaterials are being explored in a
multitude of applications (e.g., drug delivery, chemical sensors, and stationary phases). As these carbonaceous nanomaterials
are synthesized, their fractionation and detailed characterization becomes essential. Some synthetic approaches to the
production of C-NP lead to heterogeneous materials, both in size and surface chemistry. It is important, then, to develop
appropriate methodology to fractionate and characterized these nanomaterials. The use of modern separation techniques can
facilitate the fractionation and further characterization of C-NP. Anion exchange HPLC, for example, provides a means to
separate the charged colloidal nanoparticles, while capillary electrophoresis allows separation via charge/size ratio. In addition
to fractionation, rapid screening of the C-NP can be easily accomplished by means of online spectroscopic characterization
(e.g., UV-Vis and laser induced fluorescence). We demonstrate the implementation of these approaches in the fractionation
and characterization of C-NP from different sources (i.e., different synthetic approaches), providing valuable information for the
understanding of these nanomaterials.
(1)

361. Ordered nanomaterials for improved performance in separation science. Susan V Olesik , olesik.1@osu.edu, 100
(1)
(1)
(1)
(1)
West 18th Ave, Columbus Ohio 43210, United States ; Joseph Zewe ; Toni Newsome ; Cherie Owens ; Michael Beilke ;
(1)
Tian Lu . (1) Department of Chemistry, The Ohio State University, Columbus Ohio 43210, United States
Separation science significantly impacts fields as diverse as disease detection, drug discovery, warfare agent monitoring,
environmental pollutant detection and remediation. Marked improvements in separation efficiency and selectivity would benefit
all of these areas of science because many of the current challenges in these fields involve the separation of highly complex
mixtures. Separation scientists have often postulated that increasing the homogeneity of surface functionalities and structures
used for a given separation should improve the efficiency. Our research group recently developed an array of ordered
nanomaterials with organization that extends to macroscopic dimensions. This presentation will highlight the impact that these
newly developed ordered materials can have on both chromatographic and extraction-based separations. Marked
improvements in efficiency and highly controlled selectivity will be illustrated. Furthermore the ability to control the extent of
self-organization will likely become a new variable for the optimization of a separation. This concept will be illustrated.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

130 | P a g e

IUPAC 2011 Abstracts
(1)

362. Use of Multi-phase Flows for Hyphenating Microscale Separations. Robert Kennedy , rtkenn@umich.edu, 930 N
University, Ann Arbor MI 48109-1055, United States . (1) Department of Chemistry, University of Michigan, Ann Arbor MI
48109-1055, United States
Multi-phase or segemented flow refers to systems in which a plugs of sample are separated by an immiscible fluid such as oil
or gas. Recent advances in microfluidics allow many laboratory operations to be peformed on nanoliter samples in segmented
flow. Such operations include reagent addition, extraction, and aliquot removal. We have found that segmented flow greatly
facilitates handling nanoliter samples and hyphenating microscale separations to different devices. For example, we have
coupled in vivo sampling systems to segmented flow to allow collection and preservation of small samples for injection onto
chip-based electrophoresis for "separations-based sensing". This method allows allows high-throughput screening based on
electrophoresis. We have also used this approach to collect fractions from capillary columns for off-line manipulations and
analysis. In this talk we will discuss principles of nanoliter sample manipulation and analysis using segmented flow.
Applications will be in vivo sensing, high-throughput screening, and off-line mass spectrometry analysis.
(1)

363. Multimodal retention of surface-confined ionic liquids. Apryll M Stalcup , Apryll.Stalcup@uc.edu, P.O. Box
210172, Cincinnati OH 45221-0172, United States . (1) Department of Chemistry, University of Cincinnati, Cincinnati OH
45221-0172, United States
Surface confined ionic liquid-based (SCIL) stationary phases were investigated by liquid chromatography under a variety of
mobile phase conditions (e.g., reversed phase, normal phase). Linear solvation energy relationships (LSER) were used to
rigorously characterize these imidazolium-based SCIL-based stationary phases. The SCIL phases were found to exhibit a
variety of interaction modes including p-p, ion exchange and ion exclusion. While the original LSER model provided an
excellent explanation of retention for neutral analytes on the SCIL phases, inclusion of ionizable analytes required significant
modification of the model. Implications of these findings are extended to retention on the same phase using supercritical CO2
with various concentrations of MeOH as an organic modifier. Similarities and differences in the retention mechanisms on the
phases will be emphasized.

(1)

364. Electrochemical DNA sensors and their brethren. Kevin W. Plaxco , kwp@chem.ucsb.edu, MS 9510, Santa
Barbara CA 93106, United States . (1) Department of Chemistry and Biochemistry, University of California, Santa Barbara,
Santa Barbara CA 93106, United States
The failure of most biomolecules to produce any easily measured signal upon target binding has proven a serious stumbling
block in the development of successful, “real-world” biosensors. That is, because biomolecules typically do not change their
shape or emit light or electrons upon binding their recognition partners, it has proven difficult to transduce such bind into a
measurable output signal that is not readily spoofed by the binding of any of the many interferrents present in realistically
complex samples. In response we have developed a family of sensors based on the binding-induced “folding” of electrodebound, redox-tagged DNA probes. These sensors are rapid (seconds to minutes), sensitive (detecting sub-picomolar to
micromolar), and versatile (detecting protein, nucleic acid and small molecule targets).They are also reagentless and reusable,
are supported on micron-scale electrodes and are readily fabricated into densely packed sensor arrays. Finally, because their
signaling is linked to a binding-specific change in the physics of the probe DNA –and not simply to adsorption of the target
onto the sensor head- such sensors are selective enough to be employed directly in blood, crude soil extracts, cell lysates and
other grossly contaminated clinical and environmental samples. Indeed, we have recently demonstrated their ability to
quantitatively monitor a specific small molecule in real-time directly in microliters of flowing, unmodified blood serum.
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365. Novel nanostructured redox-mediated biosensors and application to food analysis. Christopher MA Brett ,
brett@ci.uc.pt, Rua Larga, Coimbra -- 3004-535, Portugal . (1) Department of Chemistry, Faculty of Science and Technology,
University of Coimbra, Coimbra 3004-535, Portugal
The quest for efficient, rapid-response electrochemical biosensors has led to the development of new strategies for their
construction and to the search for better materials, bearing in mind the requirements of fast electrode kinetics and mass
transport of analyte species and sensor simplicity. Nanostructured metals and alloys, different forms of carbon, electroactive
and conducting polymers, and biomaterials all have a role to play and will often determine if the sensors can be used for
analyses of environmental, clinical or food samples. Recent developments by us in materials for use in electrochemical
enzyme biosensors will illustrate the strategy of sensor build-up, as well as the information obtained. Characterization has
been carried out by voltammetric techniques and electrochemical impedance spectroscopy, spectroscopic and microscopic
techniques. Electrochemical enzyme biosensors constructed on carbon film and carbon composite electrode substrates will be
described. Nanostructured modified electrodes have been developed based on polyazine redox mediator films, with
incorporation of carbon nanotubes, plus glutaraldehyde cross-linking, chitosan or oxysilane sol-gel to retain the enzymes as
well as using layer-by-layer assembly strategies. Applications of the biosensors to the analysis of food components by
immobilised oxidase enzymes will be described. R. Pauliukaite, M. Schoenleber, P. Vadgama, C.M.A. Brett, Anal. Bioanal.
Chem., 390 (2008) 1121.M.E. Ghica, R. Pauliukaite, O. Fatibello-Filho, C.M.A. Brett, Sens. Actuat. B, 142 (2009) 308.R.
Pauliukaite, M.E. Ghica, M.M. Barsan, C.M.A. Brett, Anal. Lett., 43 (2010) 1588.M.M. Barsan, E.M. Pinto, C.M.A. Brett, J.
Phys. Chem. B, 114 (2010) 15354.
(1)

366. Complex voltammetric detection of DNA damage using nanostructured DNA biosensors. Jan Labuda ,
(2)
(3)
jan.labuda@stuba.sk, Radlinského 9, Bratislava Bratislava region 81237, Slovakia ; Guzel Ziyatdinova ; Vlastimil Vyskocil .
(1) Institute of Analytical Chemistry, Slovak University of Technology in Bratislava, Faculty of Chemical and Food Technology,
Bratislava 81237, Slovakia (2) Analytical Chemistry Department, Kazan Federal University, A. M. Butlerov Institute of
Chemistry, Kazan 420008, Russian Federation (3) Department of Analytical Chemistry, UNESCO Laboratory of Environmental
Electrochemistry, Charles University in Prague, Faculty of Science, Prague 12843, Czech Republic
Tests of chemical interactions of surface attached nucleic acids (NA) are the subject of wide research interest. Detection of
strand breaks with mercury-based NA sensors and measurement of intrinsic NA signals belong to the frequently applied
techniques for the investigation of damage to DNA. However, problem of characterization of DNA damage type using the
biosensors based on solid electrochemical transducer should be solved.The solution can be seen in application of several
detection modes at the evaluation of changes at the DNA layer of the biosensor. To ensure detection windows with necessary
sensitivity, nanostructured interface at a carbon paste-based screen-printed electrode has been used. Such interface has been
shown to improve significantly both the DNA immobilization and response. The biosensors with layers of various types of
carbon nanotubes have been fabricated and characterized regarding the DNA damage detection using voltammetric signals of
guanine moiety, redox active dsDNA intercalators, the ferricyanide anion as indicator present in solution phase and
electrochemical impedance spectroscopy. The results obtained with chemical cleavage agents of Fenton type, acridine
orange, berberine and quinazoline derivatives, and others will be presented.
This work was supported by the Scientific Grant Agency VEGA of the Slovak Republic (Project 1/0182/11), the National
Scholarship Programme of the Slovak Republic (GZ), the Ministry of Education, Youth and Sports of the Czech Republic
(Projects MSM 0021620857, LC 06035, and RP 14/63), and the European Union Lifelong Learning Programme (Erasmus)
(VV).
367. Electrochemical strategies coupled to a genomagnetic assay for the detection of M. Tuberculosis. Noemí de-los(1)
(1)
Santos-Álvarez , santosnoemi@uniovi.es, Av. Julián Clavería 8, Oviedo Asturias 33006, Spain ; Elena Pérez-Ruiz ;
(1)
(1)
(1)
(1)
Rebeca Miranda-Castro ; María Jesús Lobo-Castañón ; Arturo J Miranda-Ordieres ; Paulino Tuñón-Blanco . (1)
Department of Physical and Analytical Chemistry, Universidad de Oviedo, Oviedo 33006, Spain
Tuberculosis (TB) is often a deadly infectious disease, especially in the developing countries, where association with HIV/AIDS
constitutes a lethal combination. Although efficient, rapid diagnosis is critical for successful control of TB, most detection
methods are slow (culturing methods) or need special and expensive instrumentation as well as trained personnel (molecular
methods), difficult to find in those countries. Genetic identification and quantification based on hybridization of specific
sequences coupled to electrochemical detection becomes a cost-effective alternative for a rapid diagnosis because of their
easy miniaturization and inexpensive equipment[1]. In this work a short sequence of the IS6110 insertion element exclusively
found on M. tuberculosis complex was selected as the target for a genomagnetic assay. Because of the enhanced selectivity
of structured probes[2], a hairpin capture probe was designed and attached to streptavidin-coated magnetic beads. A
sandwich-format assay allowed the specific recognition of the target using a biotinylated signaling-DNA probe. Two
electrochemical detection strategies were compared. Both of them relied on the detection of an electrochemically active
product of a streptavidin-enzyme conjugate, capturing the modified beads on the surface of disposable carbon screen-printed
electrodes by a small magnet. The enzymatically generated products of alkaline-phosphatase and horseradish peroxidase
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were measured by differential pulse voltammetry and chronoamperometry, respectively. Analytical performance was finally
compared.
Acknowledgments
N.S.A, thank to Spanish Government for a Ramón y Cajal contract. This work has been financed by Project CTQ2008-02429
for “Grupo Consolidado”.
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[1] R. Miranda-Castro, N. de-los-Santos-Álvarez, M.J. Lobo-Castañón, A.J. Miranda-Ordieres, P. Tuñón-Blanco, Structured
Nucleic Acid Probes for Electrochemical Devices, Electroanalysis 21 (2009) 2077-2090.
[2] R. Miranda-Castro, N. de-los-Santos-Álvarez, M.J. Lobo-Castañón, A.J. Miranda-Ordieres, P. Tuñón-Blanco, PCR-coupled
electrochemical sensing of Legionella pneumophila, Biosens. Bioelectron. 24 (2009) 2390-2396.
368. Monitoring selectivity in kinase-promoted phosphorylation of peptidic monolayers using label-free impedimetric
(1)
(1)
(2)
methods. Shlomo Yitzchaik , sy@cc.huji.ac.il, Edmond Safra Campus, Jerusalem - 91904, Israel ; Elsa Snir ; Jos Joore ;
(2)
Peter Timmerman . (1) Institute of Chemistry, The Hebrew University of Jerusalem, Jerusalem 91904, Israel (2) P.O. Box
2098, Pepscan Therapeutics BV, Lelystad 8203 AB, The Netherlands
In this contribution we describe selectivity data in the kinase-promoted phosphorylation of peptidic substrates, either in
microarrays (glass or plastic) or electrode-immobilized (gold or nitride) using the serine/threonine kinases PKA, PKC, and
CaMK2. Peptide substrates were primarily selected for activity using a dual microarray screening of 1024 different substrates
33
using radioactive P-labelling. The three most active substrates for each kinase (peptides A1-3, C1-3 and M1-3) were
investigated using electrochemical impedance spectroscopy (EIS) and ion-sensitive field effect transistor (ISFET) methods.
These studies suggests that the differences in activities and kinase-selectivity of the selected substrates compared with the
microarray screenings are related to the monolayer's packing mode. EIS based sensor shows a remarkably high sensitivity
and sequence specificity. Nanoscopic studies demonstrate a distinct disordering of the monolayer following phosphorylation,
which can explain the high sensitivity for kinase-promoted phosphorylation, while the electrostatic repulsion of the redox active
species is regarded less important for transducing the biocatalytic phosphorylation process into a measurable impedimetric
signal. The initial surface density of the peptide has a crucial effect on sensitivity - the better is the initial monolayer's packing
the greater is the impedimetric sensitivity. The data presented provide a first step in the development of miniaturized sensors
that allow intracellular recording of specific kinase activities using intact/living cells.
(1)

369. U.S. women in the chemical enterprise – Trends, issues, and interventions. Nancy B. Jackson ,
nbjacks@sandia.gov, 1155 16th Street, NW, Washington DC 20036, United States . (1) American Chemical Society,
Washington DC 20036, United States
In the United States, the recruitment of women into the study of chemistry is robust. Currently, the percentage of women
receiving Bachelor's degrees in chemistry is at parity with their representation in the general population. However, the statistics
for graduate enrollment, graduate degrees awarded, and employment show a different trend; due to inadequate retention,
women are still underrepresented in chemistry in the U.S. The author will provide a historical look at the progress of women in
the chemical enterprise in the United States, explore persistent issues and possible causes for their underrepresentation, and
highlight effective interventions.
(1)

370. Journey of a female Thai chemist. Chulabhorn Mahidol , somsak@cri.or.th, Vipavadee Rangsit Highway, Bangkok
Bangkok, Thailand . (1) Laboratory of Natural Product, Chulabhorn Research Institute, Bangkok 10210, Thailand
All the available data indicate that in almost all countries in the world today women are underrepresented in science. This has
been the case throughout history and although this situation may be changing, the change is slow. Examples of successful
women scientists are rare due to lack of opportunity and encouragement rather than lack of ability and dedication. In the US,
less than 12% of female are working in the Science, Technology, Engineering and Math (STEM). It is my firm belief that a
strong role model is one of the keys to breaking the traditional and still current educational, social, and career mold which fails
to fit women to develop an interest and the will to succeed in science, even when they clearly demonstrate the ability to do so.
Our chemical researches at Chulabhorn Research Institute are conducted in the Laboratory of Natural Products, Laboratory of
Medicinal Chemistry and Laboratory of Organic Synthesis. Apart from research we also have international programs i.e. the
Asian Core Program: Cutting Edge in Organic Chemistry which involves participation from 8 countries in Asia and the Thailand
Research Experience for Undergraduate (ThaiReu) sponsored by NSF. All these will be presented in the light of promoting
chemistry in general and female chemists where appropriate.
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371. Gender issues in Poland: Facing the 21st century science. Izabela Nowak , nowakiza@amu.edu.pl, Grunwaldzka
6, Poznan Poznan 60-780, Poland . (1) Faculty of Chemistry, Adam Mickiewicz University, Poznan, Poland
Although women have made gains, stereotypes and cultural biases still impede their success in science, technology,
engineering and math. Women are underrepresented especially in research activities in science. Especially, the share of
polish women among researchers (25%) in the business enterprise sector is very low among EU countries. In Poland the gap
between men and women in engineering and technology R&D is higher than the EU average. The gender imbalance between
men and women in decision making positions is illustrated by the gender distributions of managerial positions - on the average
only 32% of managers in Polish enterprises are women. By contrast, in the governmental and high education sector
approximately one researcher in two (43% in 2009) is a woman, however, only 22% of professors are female. Additionally,
among 193 actual members of the Polish Academy of Sciences in 2010 there were only 6 women. Women are the heads of
only seven of 76 research institutes. Last but not least the percentage of women graduates in science and technology in
Poland is above the EU average. In the past 30 years the number of men and women receiving a doctoral degree has equaled
(49% percent persons who obtained a doctoral degree were women - 2007), however, still far fewer women than men obtain
post-doctoral degree (32%).
372. Woman in the development of Brazilian chemistry science, and its contribution for the advances on Natural
(1)
Products Chemistry. Vanderlan da S. Bolzani , bolzaniv@iq.unesp.br, Rua Francisco Degni S/N, Araraquara Sp Please
Select 14800900, Brazil . (1) Institute of Chemistry, Sao Paulo State University, Araraquara Sp SAO PAULO 14800900, Brazil
Since the dawn of civilization, women all over the world have participated in the unraveling of the secrets of nature and
contributed for science in several important discoveries, despite many barriers. The history of science in Brazil is relatively
recent when compared to other countries, but our scientific community has been grown steadily in the last 50 years. According
to recent statistics from the last National Research Council (CNPq) census, women in Brazilian science are fairly
representative of its strength. These data have demonstrated the increasing achievements of women in academic and
technology over the last decade. From all researchers registered in Brazil, 22,797 are women, and represent 49% of the total
number of researchers catalogued in the CNPq data base - a very encouraging step forward compared to the census of 1993
in which the participation of women in science was 39%. Considering various areas of knowledge in chemistry, we have seen
a substantial increase in the participation of women researchers in several strategic areas as: bioenergy, medicinal chemistry,
environment, materials and natural products. In our country, Natural Products is an important research area due to our huge
biodiversity, and the role of woman in this field, has been very relevant for the development of modern plant science studies in
Brazil.
(1)

373. POGIL in the laboratory. Frank J. Creegan , fcreegan2@washcoll.edu, 300 Washington Ave., Chestertown MD
21620, United States . (1) Department of Chemistry, Washington College, Chestertown MD 21620, United States
In a POGIL laboratory, students, in advance of any classroom work on underlying principles, work in self-managed teams to
conduct experiments rather than exercises that verify the previously taught principles. In a pre-lab session, which may
immediately precede laboratory session or occur at an earlier time or date, the instructor poses a focus question or Question
of the Day (How is the structure of a molecule related to its boiling point?), and students propose a set of tentative answers. To
test these hypotheses, students propose and run reactions and/or collect data, which are pooled and then analyzed with the
aid of in-lab and post-experiment or post-laboratory guided-inquiry questions. This Learning Cycle Approach (Exploration
phase, Concept Invention phase, and Application phase) not only guides students to construct their own understanding of
important chemical concepts but also helps them to develop valuable learning process skills. The application of the POGIL
approach to courses in General and Organic chemistry will be described.
374. Why integrate team-centered discussion presentations and POGIL in general chemistry laboratory? Nancy J
(1)
Konigsberg Kerner , nkerner@umich.edu, 3541 Chemistry, Ann Arbor Michigan 48109-1055, United States . (1)
Department of Chemistry, University of Michigan, Ann Arbor Michigan 48109-1055, United States
This presentation will discuss the pedagogy behind integrating team-centered discussion presentations into a POGIL general
chemistry laboratory course and demonstrate the ways the discussion format and technology were used to enhance the
laboratory-learning environment. The course referred to in this presentation is a large (~ 2000 students per academic year)
independent laboratory-centered general chemistry course. Students in the course are heterogeneous with respect to
fundamental background knowledge and skills needed to successfully complete the course and typically do NOT intend to
become chemists. A goal of the course is to expose students to scientific process and facilitate an understanding of core
chemistry concepts while developing life long skills such as data analysis and oral communication skills. The inclusion of a
team-centered discussion focused emphasis on the appropriate analysis of data and applications to un-tested and real-life
situations. The discussion model includes team generated PowerPoint presentations on a given aspect of the lab, a template
for the discussion format, and grading rubrics to support development of scientific reasoning and communication skills.
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375. Improving students' laboratory experience with better prepared teaching assistants. Mauro Mocerino ,
(1)
(2)
m.mocerino@curtin.edu.au, GPO Box U1987, Perth WA 6845, Australia ; Daniel C Southam ; Shelley Yeo ; Marjan
(3)
Zadnik . (1) Chemistry, Curtin University, Perth WA 6845, Australia (2) Science and Engineering, Curtin University, Perth WA
6845, Australia (3) Physics, Curtin University, Perth WA 6845, Australia
Chemistry at Curtin has been leading a move toward an active and student-centred curriculum. As part of these widespread
changes we have been examining the unique role of the laboratory learning environment in our curriculum, how it relates to
active learning pedagogies such as POGIL and how our teaching assistants (TAs) are prepared for these changes. Laboratory
classes are an essential component of most science courses with the potential to achieve many practical and theoretical
objectives. Subsequently, the demands on students (and instructors) are large. The students must not only learn manipulative
techniques, but also link theory to practice, problem-solve, analyse and interpret data and successfully navigate the lab itself.
Learning in this situation can be greatly assisted by a well-prepared instructor. Frequently, these classes are taught by some
of the least experienced members of the teaching staff, with novice instructors commencing their teaching in first year
laboratories. It is in these first year laboratories that the TA can have a marked influence (either positive or negative) on the
student learning experience. A well-prepared TA can help maximise the (positive) learning experience. We prepare our TAs by
using a three stage process: (i) a full-day preparation workshop on teaching in laboratories with a focus on student learning
and educational management issues, (ii) use of a TA preparation template to highlight educational objectives and practical
issues and (iii) weekly group meetings to discuss teaching strategies for individual experiments. Details of these activities and
their impact will be provided in this presentation.
376. Combining the Science Writing Heuristic and Process Oriented Guided Inquiry: Seven years of implementation.
(1)
(1)
Thomas J Greenbowe , tgreenbo@iastate.edu, 1608 Gilman, Ames Iowa 500110-3111, United States ; Tanya Gupta ; K.
(1)
A. Burke . (1) Chemistry, Iowa State University, Ames IA 500110-3111, United States
The Science Writing Heuristic (SWH) and Process Oriented Guided Inquiry (POGIL) are two effective guided inquiry
instructional techniques. Both are projects sponsored by the National Science Foundation aimed at challenging high school
and college students and instructors to do more than to follow a procedure or to plug numbers into a formula. Students work in
small groups of three or four, under the supervision of a chemistry instructor, to complete tutorials and laboratory experiments.
Students are assigned roles of manager, recorder, presenter, and reflector. Implementation of POGIL and or the SWH
approaches have produced significant gains in student test scores and have increased retention rates. An overview of POGIL
and SWH will be presented, along with specific examples of inquiry-based tutorials and experiments. Examples of student
laboratory reports will be presented, as well as student data on performance on quizzes and examinations, retention rates, and
grade distributions will be presented.
377. Active student learning and the ASELL (Advancing Science by Enhancing Learning in the Laboratory) project in
(1)
(1)
Australia. Mark A Buntine , m.buntine@curtin.edu.au, GPO Box U1987, Perth WA 6845, Australia ; Daniel C Southam ;
(1)
(2)
(2)
(3)
(4)
(5)
Mauro Mocerino ; Scott H. Kable ; Alexandra Yeung ; Simon C. Barrie ; Manjula Sharma ; Kieran F. Lim ; Simon M.
(6)
(7)
Pyke ; Karen Burke da Silva . (1) Department of Chemistry, Curtin University, Perth WA 6845, Australia (2) School of
Chemistry, The University of Sydney, Sydney NSW 2006, Australia (3) Institute for Teaching and Learning, The University of
Sydney, Sydney NSW 2006, Australia (4) School of Physics, The University of Sydney, Sydney NSW 2006, Australia (5)
School of Life and Environmental Sciences, Deakin University, Burwood VIC 3125, Australia (6) School of Chemistry and
Physics, The University of Adelaide, Adelaide SA 5005, Australia (7) School of Biological Sciences, Flinders University,
Adelaide SA 5001, Australia
The Advancing Science by Enhancing Learning in the Laboratory (ASELL) project is a successful Australian initiative
contributing to quality improvements in undergraduate laboratory curricula nationwide. A central theme of ASELL is to promote
active learning strategies for students in the laboratory. The Department of Chemistry at Curtin University has been particularly
active in using the ASELL framework for evaluating its undergraduate laboratory program. We will discuss our approach to
evaluating the extent to which ASELL's goal of promoting active, independent learning is achieved, and review some of our
research findings about the student learning experience in the laboratory. ASELL uses four instruments in its research, which
solicit feedback from staff and students in different environments (idealised workshop and real teaching laboratory), at different
stages of the laboratory experience (staff and students after initial testing at a workshop, students immediately after the
practical, and students at the end of the Unit of Study), and in different formats (Likert items, free-form written response, and
interview). The similarities and differences between responses to the same item at different stages make for an interesting
analysis of the factors that enhance the student laboratory experience.
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378. Carbene chemistry of the main group elements: A synthetic and structural survey. Gregory H. Robinson ,
robinson@chem.uga.edu, 1001 Cedar Street, Athens GA 30602-2556, United States . (1) Department of Chemistry, The
University of Georgia, Athens GA 30602, United States
This laboratory has been interested in the utilization of N-heterocyclic carbenes as stabilizing ligands for highly reactive main
group molecules for some time. We have demonstrated that these versatile ligands can stabilize such molecules as diborene,
disilicon, diphosphorus, and diarsenic. Recently we begun to explore the chemistry of the newly synthesized N-heterocyclic
dicarbene (a species that contains both "normal" and "abnormal" carbene centers in the same five-membered imidazole ring).
This presentation will discuss recent advances in these two areas.
379. Applications of tripodal ligands for investigating aspects of organometallic and bioinorganic chemistry of the
(1)
main group metals. Gerard Parkin , parkin@columbia.edu, 3000 Broadway, MC 3115, New York New York 10027, United
States . (1) Chemistry, Columbia University, New York New York 10027, United States
Multidentate ligands have received considerable attention due to their ability to tailor the steric and electronic properties of a
metal center. Furthermore, the structural flexibility associated with different kapticities provides a means to influence reaction
pathways. The research presented will focus on the application of various C3 symmetric tridentate and tetradentate tripodal
t-Bu
ligands, as illustrated respectively by (i) the tris(2-mercapto-1-t-butylimidazolyl)hydroborato ligand, [Tm ], which features an
[S3] donor array, and (ii) the tris(2-pyridylthio)methyl ligand, [Tptm], which features a [CN3] donor array. For example, the
t-Bu
t-Bu
structural variability of the [Tm ] ligand enables the synthesis of mercury alkyl compounds [Tm ]HgR that are subject to
facile protolytic cleavage, a transformation that emulates the function of the organomercurial lyase (MerB), an enzyme that is
critical for mercury detoxification in bacteria. One reason for the toxic effects of mercury has been attributed to its influence on
t-Bu
the biochemical roles of selenium and a structural investigation of a series of chalcogenolate compounds [Tm ]MEPh (M =
Zn, Cd, Hg; E = S, Se, Te) indicates that the chalcogenophilicity of mercury increases in the sequence S < Se < Te. Finally, an
illustration of the application of the [Tptm] ligand is provided by the synthesis of monomeric zinc hydride and methyl
compounds, [Tptm]ZnH and [Tptm]ZnMe.
(1)

380. Carbenes for the stabilization of unusual phosphorus and boron species. Guy BERTRAND ,
guy.bertrand@ucr.edu, UCR/CNRS, Riverside CA, United States . (1) Department of Chemistry, University of California,
Riverside, Riverside CA 92521-0403, United States
We will present recent results, which demonstrate that stable carbenes can stabilize highly reactive intermediates, especially
main group elements in the zero oxidation state and paramagnetic species.
(1)

381. New developments in the chemistry of tetrakis(imino)pyracene (TIP) ligands. Alan H Cowley ,
(1)
(1)
cowley@mail.utexas.edu, 1 University Station, Austin TX 78712, United States ; Kalyan V Vasudevan ; Michael Findlater ;
(1)
Katherine A Crawford . (1) Department of Chemistry and Biochemistry, The University of Texas at Austin, Austin TX 78712,
United States
The BIAN ligand class, which can be regarded as resulting from the fusion of a naphthalene ring to a 1,4-diaza-1,2-butadiene,
has proved to be a useful for the support of a wide range of important transition metal catalysts. Given the foregoing, along
with the facile redox behavior of ligands of this type, we were prompted to synthesize a new family of so-called
tetrakis(imino)pyracene (TIP) ligands which can be regarded as difunctional analogues of the BIAN ligand class. The TIP
ligands undergo single-electron reductions at both diimine functionalities when treated with potassium metal, germanium
dichloride dioxanate or decamethyleuropocene. Moreover, the two transferred electrons pair up in an orbital that is delocalized
over both diazabutadiene moieties and the naphthalene bridge. This approach has recently been extended to include the
reactions of the TIP ligand with a range of other main group entities such that there are now examples of three- and fourelectron reductions. It has also been possible to synthesize the corresponding bis(imidazolium) salts of the TIP ligand class.
The latter have proved to be useful for the assembly of metal-containing TIP polymers. The mediation of coupling in these
redox-active bridging ligands is relevant to the design of molecular electronic devices and the understanding of some
biochemical processes.
(1)

382. Studies toward the synthesis of mycalolide A: An epoxide-based approach. Jaileen Rentas ,
(1)
jaileenrt@yahoo.com, Río Piedras campus, San Juan PR, Puerto Rico ; Jose A Prieto . (1) Chemistry, Unversity of Puerto
Rico, Puerto Rico
Over the years, our research laboratory has been working on the development of synthetic methodologies for the preparation
of polypropionates based on epoxide chemistry. Specifically, we are using the cleavage of 3,4-epoxy alcohols with alkynyl
alanes as the key feature for the preparation of polypropionate chains. The cleavage of these epoxides produces the expected
1,3-diol or the unwanted 1,4-diol products with high regioselectivity. Consequently, we have undertaken a combined
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theoretical and experimental NMR study on the organoaluminum-epoxide complexes formed. Various 2-methyl-3,4-epoxy
27
13
alcohols were treated with Et3Al and analyzed by Al and C NMR in order to understand the basis of the observed
regioselectivity. We also use ab-initio calculations to study the differences in the systems. We have found that there are two
distinct aluminum complexes which exerts the observed vias associated with the regioselectivity of this reaction. The details of
this study will be presented. Supported by NIH RISE (1R25-GM-61151-01A1) and NIH SCORE (2S06GM-08102-29)
383. Enantioselective synthesis of 1,2-aminoalcohols by ring-opening of enantiopure aryl epoxides prepared by
(1)
reduction of α-brominated ketones using a chiral spiroaminoborate-borane System. Margarita Ortiz-Marciales ,
(1)
(1)
margarita.ortiz1@upr.edu, CUH Station, Humacao PR 00791, Puerto Rico ; Haiyang Wang ; Kun Huang ; Sandraliz
(1)
(1)
Espinosa ; Edgardo Pomales . (1) Department of Chemistry, University of Puerto Rico at Humacao, Humacao PR 00791,
Puerto Rico
The enantioselective reduction of prochiral ketones to obtain the corresponding optically active alcohols is one of the most
study reaction in organic chemistry for the preparation of key intermediaries for the synthesis biological active compounds. The
synthesis of non-racemic aryl epoxides has been studied as an important source to obtain pharmaceutical products. These
epoxides can be regioselectively ring opened with strong nucleophiles to obtain 1,2-aminoalcohols, which are known for their
biological importance. Previously, we have reduced a series of α and ß halogenated ketones with borane/cat 1 and obtaining
its corresponding ß and γ halogenated active alcohols in high enantiopurity. Treatment of enantiopure β-halogenated alcohols
with NaOH (6M) resulted in the formation of chiral aryl epoxides in high yield and outstanding enantiopurity. A convenient
method for the regioselective ring opening of epoxides was the use of NaN3 as nucleophile obtaining in a series of 2-azido
ethanols, which were easily reduced with PPh3 to achieve the desired 1-aryl-2-amino-1-ethanols.

384. Tandem intramolecular cyclopropane-nitrone cycloaddition-cycloreversion of C-cyclopropylnitrones. Ihsan
(1)
(1)
Erden , ierden@sfsu.edu, 1600 Holloway Avenue, San Franciscoi California 94132, United States ; Christian Gaertner ;
(1)
(2)
(2)
Lourdes Adame ; Peter R Schreiner ; Parham Rooshenas . (1) Chemistry and Biochemistry, San Francisco State
University, San Francisco California 94132, United States (2) Chemistry, Justus-Liebig-Universitaet Giessen, Giessen 35392,
Germany
Uncatalyzed dipolar cycloadditions of nitrones onto cyclopropanes are unknown. C-Cyclopropylnitrones have been known for
a long time. They do not exhibit any unusual reactivity in terms of intramolecular cyclizations with cyclopropane participation.
We report here the first examples of uncatalyzed cycloaddition of C-cyclopropylnitrones to give 5,6-dihydro-(2H)-1,2-oxazines
that spontaneously undergo Eschenmoser 1,2-oxazine cycloreversions to give cyclopentadienone (in dimeric form) or
indenone. The corresponding C-spirocyclopropyl oxime derived from indene undergoes at elevated temperatures a prototropic
shift to the NH-nitrone that exhibits the same tandem intramolecular cycloadditon-cycloreversion mode. Possible
intramolecular cyclopropane-nitrone cycloaddition pathways have been evaluated by theoretical calculations. Details of the
experimental
and
computational
studies
on
these
novel
cycloadditions
will
be
discussed.
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385. Reaction studies of dicationic platinum(II) alkyne complexes with weak nucleophiles. Mayra Miranda ,
(1)
Mayra_Miranda@sbcglobal.net, 4901 E. University Blvd, Odessa Texas 79762, United States ; Christine Hahn . (1)
Deparment of Physical Sciences, University of Texas of the Permian Basin, Odessa Texas 79762, United States
Dicationic platinum(II) alkyne complexes were generated in situ from [Pt(PNP)(C2H4)](BF4)2 (PNP = 2,6bis(diphenylphosphinomethyl)pyridine) by substitution of the ethylene by the alkyne. The PNP pincer ligand stabilizes the
formation of dicationic platinum(II) species. The diactionic platinum(II) alkyne complexes are highly reactive. At deep
temperatures they add readily weak nucleophiles such as water or arenes resulting in corresponding σ-carbonyl and σ-alkenyl
platinum complexes. For the addition of water to coordinated terminal alkynes (propyne and 1-hexyne) two regioisomers were
observed. The formation of the anti-Markovnikov addition product is unusual for platinum alkyne complexes. In contrast for
other terminal alkynes (phenylacetylene and tert-butylacetylene) C-H bond activation occurred resulting in the formation of
alkynyl complexes. The addition of arenes to the dicationic platinum(II) alkyne complexes succeeds only with those with at
least two electron-donating groups (m-xylene, mesitylene, pentamethylbenzene). The addition products were analyzed by
multinuclear 1D and 2D NMR spectroscopy as well as by X-ray diffraction. These results are relevant for the mechanistic
understanding of the hydration and hydroarylation of alkynes.
(1)

386. Novel cyclam cored metallodendrimers of nickel: Preparation and catalyst activity. Selwyn F Mapolie ,
(1)
smapolie@sun.ac.za, Private Bag x1, Matieland, Stellenbosch Western Cape 7601, South Africa ; Rehana Malgas-Enus . (1)
Department of Chemistry and Polymer Science, Stellenbosch University, Stellenbosch Western Cape 7601, South Africa
The application of metallodendrimers as catalyst precursors in a range of organic reactions has received increasing attention
over the last couple of years [1-3]. This include work reported by our research group where we have been focussing on
diamino-butane cored polypropylene imine dendrimers [4]. We have however recently embarked on a project to develop new
metallodendrimers based on macrocyclic cores. In this paper we highlight some of our recent work in which cyclam cored
dendrimers were prepared via a divergent approach. Examples of such cyclam cored dendrimers are shown below.

Figure 1: Examples of dendritic catalysts.
These cyclam cored dendrimers were employed as catalyst precursors in the oligomerization of ethylene as well as in the
polymerization of norbornene . Using these catalysts a clear dendritic effect is observed with both activity and selectivity being
impacted by the dendrimer generation.
References:
1
D. Méry, D. Astruc, Coord. Chem. Rev. 2006, 250, 1965
2
G. Smith, R. Chen, S. Mapolie, J. Organomet. Chem. 2003, 673, 111
3
R. Andrés, E. de Jesus, F. J. de la Mata, J. C. Flores, R. Gomez, J. Organomet. Chem. 2005, 690, 939.
4
R. Malgas-Enus, S.F. Mapolie, G.S. Smith. J. Organomet. Chem 2008, 693, 2279
(1)

387. Epoxidation studies as the key step towards the total synthesis of (-)-pironetin. Gerardo Torres ,
(1)
(1)
gtorres_pr@yahoo.com, Rio Piedras Campus, San Juan PR, Puerto Rico ; Jose A Prieto ; Elizabeth Valentin . (1)
Chemistry, University of Puerto Rico, Puerto Rico
Pironetin is a compound that shows plant growth regulatory activity, immunosuppressive as well as a remarkable antitumor
activity. The structure of pironetin, which contains an unusual ethyl-substituted unsaturated d-lactone ring joined to a
syn,anti,syn stereotetrad, has attracted many research groups since its isolation, and several total syntheses have been
published. We have undertaken this endeavor employing a reiterative epoxide-based methodology developed in our laboratory
during the past years for the synthesis of polypropionate fragments. Our reiterative approach consists of three reactions:
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stereoselective epoxidation of homoallylic or allylic alcohols, regioselective organometallic cleavage of epoxy alcohols and
cis/trans reduction of the incorporated alkyne to produce each propionate unit. We were able to synthesize the fragments
which contain the C2-C4 and C6-C10 carbons of pironetin with the correct absolute configuration.
Work supported by NIH RISE (1R25-GM-61151-01A1) and SCORE (2S06GM-08102-29).
388. Dynamics of polybrominated diphenyl ethers (PBDEs), organochlorine pesticides (OCPs) and polychlorinated
biphenyls (PCBs) the Río Negro basin, Patagonia Argentina: Use of willow as phytorremediation strategy. Karina S.
(1)
(1)
B. Miglioranza , kmiglior@mdp.edu.ar, Funes 3350, Mar del Plata Buenos Aires, Argentina ; Mariana Gonzalez ; Paola
(1)
(1)
(1)
(2)
Ondarza ; Valeria Shimabukuro ; Francesca Mitton ; Gilberto Fillmann . (1) Lab. of Ecotoxicology, Mar del Plata
University, Mar del Plata Buenos Aires 7600, Argentina (2) Laboratorio de Microcontaminantes Orgânicos e Ecotoxicología
Aquática, Universidade Federal do Rio Grande, Rio Grande, Brazil
Organochlorine pesticides (OCPs), polychlorinated biphenyls (PCBs) and polybrominated diphenyl ethers (PBDEs) are
persistent, bioaccumulative and toxic compounds of global concern. The non-point source pollution of waterbodies lead to
monitor the runoff of intensive agriculture field. Phytoremediation involves the use of vegetation for in situ treatment of
contaminated soils, sediments, and water. Contamination by OCPs, PCBs and PBDEs was conducted in the Río Negro basin
(Patagonia, Argentina). Intensive agriculture (fruits) is the main activity carried out in the watershed. The study was designed
to evaluate de occurrence and distribution of OCPs, PCBs and PBDEs in several matrixes in relation to land use, and to asses
pesticides phytoremediation by willow trees (Salix sp.), considering the influence of organic amendments on this process.
Soils, sediments, water and macrophytes, have been analyzed. Willows cuts were grown in contaminated agricultural soils and
treatments with Tween 80 and organic acids were performed. Determination of pollutants was carried out by GC-ECD and GCMS. OCPs, PCBs and PBDEs were present in Rio Negro watershed although most of them are forbidden in Argentina. The
Upper Valley resulted be the most polluted area being DDTs (1350 ng/g DW) the main pesticide in soil reflecting a hot spot for
the Southern region of South America. Endosulfan levels denoted the current use in the region with the presence of a- and bisomers in all matrixes. Willow incorporated DDTs and endosulfans efficiently and organics acids enhanced the availability,
uptake and translocation of these compounds, being a potential species for phytorremediation strategies.
389. Investigating sources and fate of pharmaceuticals in the water and soil environment: a continuous challenge.
(1)
Hemda Garelick , h.garelick@mdx.ac.uk, School of Health and Social Sciences, The Burroughs London NW4 4BT, United
(1)
(1)
(1)
Kingdom ; Rebecca Tuckwell ; Tamas Balogh ; Mike Revitt . (1) Department of Natural Sciences, Middlesex University,
London NW4 4BT, United Kingdom
Pharmaceutical and personal care compounds (PPCPs), including analgesics, hormones and antibiotics, have been detected
in the environment at trace level concentrations, yet their potential impact, at such concentrations on water and soil
environments and consequently food for human consumption is unclear. They are not monitored by current legislation. PPCPs
can enter the environment through a number of sources but the major contributing source is the effluents discharged from
sewage treatment plants. Many factors can influence the concentrations in wastewater effluent including consumption levels
and the type of sewage treatment applied. Prescribed pharmaceuticals in human medicine alone are expected to rise in value
by 37% between 2007 and 2013 and new pharmaceutically active substances are continually being developed and introduced
into the market place. There is now a growing recognition of the need for fundamental research in order to understand the fate
of these compounds and their effect on ecological systems. The detection of PPCPs in environmental samples is a difficult
task due to the varying physico-chemical properties these compounds possess and due to the complexity of the sample
matrices. Furthermore PPCPs may undergo transformation in the environment (via biotic or abiotic processes) to associated
products that may exceed the concentration of the original compound yet cannot be detected as their identity is unknown. The
transformation products may have retained the original biological activity and therefore any potential environmental effects
may be underestimated if only the parent compounds are considered. The degradation products in sewage treatment
processes and in the environment have not been extensively studiedThis paper will provide an overview of recent advances in
the analytical and molecular methods to study the concentration PPCPs and their transformation products and examine the
research needs in this area.
(1)

390. Using enantioselective tools: Another piece in the environmental puzzle. Elin M Ulrich , ulrich.elin@epa.gov, 109
TW Alexander Dr., Maildrop D205-05, RTP NC 27711, United States . (1) Office of Research and Development, National
Exposure Research Laboratory, US Environmental Protection Agency, Research Triangle Park NC 27711, United States
A recent review of nearly 1600 pesticide structures found that over 480 are chiral (30%), meaning they have nonsuperimposible mirror images called enantiomers. Many chiral pesticides, along with other chiral environmental pollutants, are
produced in a racemic mixture (equal portions of enantiomers), but as they move through the environment, this mixture can
change composition due to differences in absorption, distribution, metabolism, excretion (ADME) and other processes.
Ultimately, the differences in exposure, degradation, and toxicity, can lead to differential risk for stereoisomers, but there is a
significant data gap for enantiomeric data in these areas. Several tools can assist researchers who wish to investigate
enantiomers of environmental contaminants, including a chiral pesticide dataset, which references a separation methods
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database called ChirBase (ACD Labs). These tools can quickly identify chiral pesticides and assist with finding an appropriate
analytical separation method. We will discuss the most common forms of chirality, how to identify chiral molecules, and the
benefits and shortcomings of these database tools. Acquiring information about the enantiomers of environmental pollutants
(e.g., enantiomer fraction, degradation kinetics) gives something akin to a fingerprint or congener pattern that can be
evaluated, tracked, and compared. Examples will be provided highlighting the use of enantiomer data to help determine
sources of contamination and to understand environmental processes. Understanding and using stereochemistry in methods,
measurements and models will reduce uncertainty in exposure, toxicity, and risk assessments. While enantiomer data cannot
stand alone to solve every environmental problem, it provides another piece to understanding the complex environmental
puzzle.
391. Challenging matrices for method development in pesticide residue analysis: The role of physicochemical
(1)
properties on pesticide/matrix interactions for the design of specific multirresidue methods. Horacio Heinzen ,
(1)
heinzen@fq.edu.uy, Gral Flores 2124, Montevideo Montevideo 11800, Uruguay ; Veronica Cesio . (1) Facultad de Quimica,
Universidad de la República, Montevideo Montevideo 11800, Uruguay
Although sample preparation procedures for pesticide multirresidue analysis in common food commodities are well defined
methodologies, for the analysis of complex and/or lipidic matrices there is not a similar universal methodology. The present
communication is focused in the development of pesticide residue analysis in matrices of lipidic nature and those of complex
chemical composition. The chemical composition of the matrix plays a crucial role when either trying to avoid interferences or
to eliminate them looking for a clean determination of the trace compounds. Examples of the application on how the
knowledge of the matrix chemical composition can be successfully applied to the sample preparation for pesticide residue
analysis in complex matrices like propolis tinctures, beeswax, lanolin, herbs and cereals as well as the influence of soil
composition on the pesticide residue extraction procedure will be discussed. Different applications of Matrix Solid Phase
Dispersion (MSPD), a useful general procedure for sample preparation that allows the designing of tailor made combinations
between the sample to be studied, selective adsorbents and elution solvents will be presented. Similar concepts on the
physico-chemical properties of pesticides residues and their interaction with the different types of soils can be applied for the
development of multirresidue analysis of herbicides in such complex matrices. The relative amounts of organic matter, clay
and sand within a soil dramatically change the method performance, which it also depends in each case on the Kow and Koc
of each pesticide. The importance of adjusting the sample preparation conditions to different soil compositions, aiming a
realistic evaluation of pesticide residues in soils will be presented.
392. Electrospray ionization suppression by dissolved organic matter in the tandem mass spectrometry analysis of
(1)
emerging contaminants. Leif Abrell , abrell@u.arizona.edu, 1040 E 4th St, Room 611, Tucson AZ 85721, United States ;
(1)
(1)
(2)
(1)
Jon Chorover ; Samanthi Wickramasekara ; Robert Arnold ; Selene Hernández-Ruiz . (1) Arizona Laboratory for
Emerging Contaminants, University of Arizona, Tucson AZ 85721, United States (2) Department of Chemical and
Environmental Engineering, University of Arizona, Tucson AZ 85721, United States
Dissolved organic matter (DOM), present in many forms in water, can interfere with analysis of organic contaminants by
atmospheric pressure ionization - mass spectrometry. This interference, or matrix effect, was quantified by direct infusion of
fractionated, and un-fractionated, Suwannee River DOM into the tandem mass spectrometer during measurement of organic
contaminant target analytes. Most target analytes suffered signal suppression from co-infused DOM. Interestingly, DOM
fractions produced greater interference on measurement of target analytes compared to un-fractionated DOM. Mechanisms of
interference on the electospray ionization process were explored and will be presented. Physico-chemical features of DOM
and emerging contaminant target analytes will be considered.
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393. Biomass production and zinc uptake by corn (Zea mays) cultivated in coated and uncoated ZnO nanoparticles
(1)
treated soil. Jose R Peralta-Videa , joseperaltavidea@gmail.com, 500 West University Ave, El Paso TX 79968, United
(1)
(2)
(1)(2)
States ; Lijuan Zhao ; Jie Hong ; Jorge L Gardea-Torresdey
. (1) Department of Chemistry, The University of Texas at El
Paso, El Paso TX 79968, United States (2) Environmental Science and Engineering PhD Program, The University of Texas at
El Paso, United States
Zinc oxide nanoparticles (NPs) are of special worry due to the release of Zn ions. Attempts to increase stability of ZnO NPs
have been done through the application of surface coating. Reports have shown the uptake of Zn by plants treated with ZnO
NPs in hydroponics. However, there are no reports on Zn enrichment of plant tissues from ZnO NPs laden soil. In this study,
corn plants were grown for one month in sandy loamy soil treated with uncoated and alginate coated ZnO NPs at 100, 200,
and 400 mg/kg soil. Zinc concentrations in root and shoot were determined by using ICP-OES. Results showed higher
biomass production by coated NP treated plants, compared to the other treatments, except at 200 mg/kg uncoated NPs.
Plants grown at 400 mg/kg coated NPs, with highest biomass production, had lower Zn concentrations (mg/kg dry biomass) in
root (207) and shoot (146) compared to plants grown with 400 mg/kg bare ZnO NPs (425) in root and (342) in shoot. Average
translocation rates (shoot Zn/root Zn) decreased under coated ZnO NPs (0.59) compared to control (1.3) and uncoated NP
treatments (0.86). This suggests that some coated ZnO NPs were taken up and retained within roots or alginate complexed
and retaining Zn ions inside the root. Results also showed that concentrations of major (K and Ca) and minor (Cu and Mn)
elements was affected. Further studies are needed to determine the stability of ZnO NPs in soil and their contribution to soil Zn
enrichment.
394. Biotransformation of metal nanoparticles in terrestrial plants: evidence through X-ray absorption spectroscopy.
(1)
Guadalupe de la Rosa , g_dela_rosa@hotmail.com, Loma del Bosque 103, Col. Lomas del Campestre, Leon Gto 37150,
(2)
(3)
(3)(4)
Mexico ; Laura López-Moreno ; José R. Peralta-Videa ; Jorge L. Gardea-Torresdey
. (1) División de Ciencias e
Ingenierías, Universidad de Guanajuato Campus León, Leon Gto 37150, Mexico (2) Department of Chemistry, University of
Puerto Rico at Mayaguez, Mayaguez PR 00681, Puerto Rico (3) Chemistry Department, The University of Texas at El Paso,
El Paso TX 79968, United States (4) Environmental Science and Engineering PhD Program, The University of Texas at El
Paso, El Paso TX 79968, United States
Nanophytotoxicity studies have provided invaluable information on the effect of nanomaterials (NMs) on plant development.
Several reports indicate that germination, as well as root and shoot elongation may be affected by these aggregates. However,
information on potential NMs biotransformation, even when extremely important, is scarce. X-ray absorption spectroscopy
(XAS), a synchrotron-based analytical tool, provides information on the oxidation state and coordination environment of the
elements. Thus, it has been very useful to determine whether or not a given element interacts with living organisms and the
environment, changing its chemistry. This is important since in some cases, speciation is related with toxicity. In this research,
a variety of plant species were germinated in different ZnO or CeO2 nanoparticles (NPs) concentrarions and XAS experiments
performed. Results demonstrated that NPs behaved differentially. As per CeO2, it was demonstrated that soybean roots
contained the NPs and no apparent biotransformation was observed. However, in the case of ZnO, no presence of the NP was
identified. Zn was present as in the same coordination environment as ZnNO3 and Zn acetate. These results prove that
biotransformation occurred in ZnO NPs but not in CeO2 NPs. Further results with other plant species will be presented at this
conference. Acknowledgments: Portions of this research were carried out at the Stanford Synchrotron Radiation Laboratory, a
national user facility operated by Stanford University on behalf of the US Department of Energy, Office of Basic Energy
Sciences.
395. Functional composite materials based on natural fibers: In situ Ag and CuO nanoparticle synthesis and
(1)
antimicrobial activity. Marianny Y. Combariza , marianny@uis.edu.co, Cra 27 Cll 9 Campus Universitario, Edificio Camilo
(1)
(2)
(2)
Torres Of 211, Bucaramanga Santander AA 678, Colombia ; Sergio A. Ovalle ; Liliana A. González ; Wellman A. Ribón ;
(1)
Cristian Blanco . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2)
School of Bacteriology and Clinical Laboratory, Universidad Industrial de Santander, Bucaramanga Santander, Colombia
Composites, produced by combining two or more distinctive materials, provide a resourceful way to create novel functional
materials for specific applications. Natural fibers, light, renewable and biodegradable, provide a suitable electron-rich
environment for nanoparticle in situ synthesis and stabilization. The application of the resulting composites ranges from
selective sorption materials to refractory pollutants degradation. Fique is a natural hard fiber extracted from the leaves of
Furcraea spp plants native to the Andean mountains in Colombia. Because of their strength and wear resistance in humid
conditions Fique fibers are widely used in Colombia to manufacture rope, twine, and packaging material. In this contribution
Fique fibers were used as matrix for the in situ synthesis of Ag and CuO nanoparticles in order to obtain new composite
materials with antibacterial properties. Fique fibers were modified with Ag nanoparticles, by reduction of silver cations attached
2+
to the fibers surface; or with CuO nanoparticles, either by sonochemical decomposition of Cu(OH)2 formed in situ or by Cu
reduction followed by oxidation. The influence of experimental parameters such as precursor silver and copper salts, solvents,
and loading and reduction reaction times were examined. UV/Vis diffuse reflectance and scanning electron microscopy (SEM)
were used to characterize the new composites. The effect of nanoparticle synthesis on fiber mechanical properties was
studied. Additionally composites antibacterial properties were tested against ubiquitous bacterium such as Escherichia coli and
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Pseudomonas aeruginosa. The effect on pathogenic bacterium such as Mycobacterium tuberculosis (MBT), a public health
issue, was also assessed.
396. Selective detection and separation of drug resistance pathogens from environmental sample using gold
(1)
nanoparticle based assay. Paresh Ray , paresh.c.ray@jsums.edu, 1400 JR Lynch Street, Jackson MS, United States . (1)
Chemistry and Biochemistry, Jackson State University, Jackson MS 39217, United States
Multiple drug resistant bacteria is at present an emerging threat worldwide. As a result, an ultrasensitive sensing technology
for the rapid detection and new approaches for the treatment of infectious bacterial pathogens that do not rely on traditional
therapeutic regimes is very urgent in today's world. Here we will discuss our recent report aptamers–conjugated popcorn
shape gold nanotechnology-driven approach to selectively detect and destroy drug resistant Salmonella typhimurium bacteria
from water sample and infected romaine lettuce. Our experiments have shown the use of a simple label free colorimetric assay
using aptamers conjugated popcorn shape gold nanoparticles for targeted detection of drug resistant S. typhimurium from
4
water and infected lettuce sample with detection limit (10 bacteria/mL) and high selectivity over other pathogens. Our data
demonstrated that in the presence of S. typhimurium, aptamer conjugated oval shape gold nanoparticle forms several hot
spots and provides a significant enhancement of the Raman signal, which allows detection of drug resistant bacteria even at
10 bacteria/mL level. Our result shows that when aptamers modified popcorn shape gold nanoparticle conjugated bacteria in
infected lettuce sample was exposed to NIR radiation, almost 100% of drug resistant bacteria were killed due to photo thermal
lysis. Ideally, our nanotechnology based reported assay would have <tt>enormous potential for </tt>rapid, on-site drug
resistant pathogen detection and destruction capability to avoid distribution of water and contaminated foods.
(1)

397.
Synthesis
and
investigation
of
new
generation
cationic
surfactants.
Avinash
Bhadani ,
avinashbhadani2003@yahoo.co.in, Guru Nanak Dev University, Department of Chemistry, Amritsar Punjab 143005, India ;
(1)
Sukhprit Singh . (1) Department of Chemistry, Guru Nanak Dev University, Amritsar Punjab 143005, India
Cationic surfactants constitute 11 percent of total surfactant production and are used in several applications in which they
cannot be substituted by other surfactants due to their unique properties. They are important ingredients of several cosmetic
products and often utilized as corrosion inhibitor, in emulsion polymerization, flotation of minerals, and in textile processing.
1
Biological applications of these cationic amphiphiles include antimicrobial activity and as gene delivery agent. Gemini cationic
surfactants are the new generation of cationic surfactants having higher efficiency and effectiveness as compared to their
conventional monomeric counterparts. Recently, we reported synthesis and evaluation of surface and biological properties of
2
gemini pyridinium surfactants and with the continuation of our work several new gemini surfactants have been synthesized by
co-halogenation methodology (Scheme-1). These new gemini surfactants have been investigated by several physical and
spectroscopic techniques and have been found to have excellent surface and biological properties as compared to other
gemini surfactants. They are able to form stable complex with DNA at sufficiently low concentration as established by agarose
gel electrophoresis, EB exclusion experiments by fluorescence spectroscopy and transmission electron microscopy making
them ideal for use as gene delivery agent.

Reference:
1) Singh, S.; Bhadani, A.; Kataria, H.; Kaur, G. and Kamboj, R. Ind. Eng. Chem. Res. 2009, 48, 1673-1677.
2) Bhadani, A and Singh, S. Langmuir, 2009, 25, 11703–11712.
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398. Synthesis of chemicals from renewable feedstocks catalyzed by polyoxometalates. Ivan Kozhevnikov ,
I.V.Kozhevnikov@liverpool.ac.uk, Crown Street, Liverpool Merseyside L69 7ZD, United Kingdom . (1) Department of
Chemistry, University of Liverpool, Liverpool Merseyside L69 7ZD, United Kingdom
Among numerous applications of polyoxometalates (POMs), also known as heteropolycompounds, catalysis is by far the most
important, offering significant economical and environmental benefits. The aim of this presentation is to discuss recent results
of the author's group on the application of POMs as acid and bifunctional acid-metal catalysts for chemical synthesis using
renewable feedstocks such as terpenes and glycerol. Heteropolyacids are demonstrated to be efficient and environmentally
friendly catalysts for acid-catalyzed terpene transformations such as hydration, acetoxylation, cyclization and isomerization in
homogeneous and heterogeneous systems. These reactions can provide clean routes to valuable ingredients and
intermediates for the fragrance and pharmaceutical industries. Recent development of biodiesel production has made a large
amount of glycerol available as a renewable feedstock for the synthesis of chemicals. One of the most important directions for
the utilization of glycerol is its dehydration to acrolein. POMs are among the most efficient catalysts for this reaction. We have
found that the acidic heteropoly salt, Cs2.5H0.5PW12O40 (CsPW), is a very active catalyst for glycerol-to-acrolein dehydraion in
the gas phase. Doping CsPW with platinum group metals and co-feeding hydrogen reduces coke deposition, enhancing
catalyst performance. POM-based multifunctional catalysts can effectively carry out multistep reactions in one pot (one
catalyst bed) without separating intermediate products. Discussed examples include one-step hydrogenolysis of glycerol to
1,2-propanediol and synthesis of [-]-menthol by hydrocyclization of [+]-citronellal using POMs doped with platinum group
metals as catalysts.
399. Depolymerization and hydroxymethylation of extracted lignin from peat and its use as agglomerant in synthetic
(1)
wood elaboration. Bibiana gordillo , bibis00@msn.com, carrera 3 26A 40, bogota distrito capital 110311, Colombia ;
(1)
Marco antonio vega , vegatu182@yahoo.com, carrera 3 26A 40, bogota distrito capital 110311, Colombia ; Alvaro
(1)
jimenez , jajymenez@gmail.com, carrera 3 26A 40, bogota distrito capital 110311, Colombia . (1) departament of chemistry,
universidad distrital de bogota, bogota distrito capital 110311, Colombia
The Universidad Distrital de Bogotá Coal Research Group have been working last three years in lignin extraction from low
rank coal and peat so it can be used in elaboration of synthetic wood so the enviromental impact by means of forest
destruction can be minimized. The peat sample used was previously caractherized in accordance with 388-99 ASTM
standards. In order to get a high purity lignin, first of all, humic acids were extracted. Later, lignin was extracted using sosa,
sulfate and bisulfate modified methods, changing solvent concentration (% W/V NaOH 15-40, Na2SO4 10-30 and NaHSO3 1030 respectively) and pressure by pressure reactor. Process for lignin obtention has a 84,61 % of efficiency when NaOH 15 %
W/V solvent was used with 15 psi of pressure. The obtained lignine was then characterized by IR and UV methods having
commercial lignin as reference.Later, lignin was then depolymerizated by chemical methods using NaOH 2 % W/V as
depolymerizator agent and physically depolymerizated by exposition to UV radiation. The second was the best result. It was
proved by IR and UV analysis. Currently, product hydroxymethylation is being made so it can be modified and in this way
increase its reactivity in resins preparation so they can be used later in elaboration of synthetic wood.
(1)

400. Desoxygenation of phosphine oxides. Kai-Oliver Feldmann , oliver.feldmann@uni-muenster.de, Corrensstr. 30,
(1)
Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Institut fuer Anorganische und Analytische Chemie, Westfaelische
Wilhelms-Universitaet Muenster, Muenster 48149, Germany
1

The industrial need for methods for recycling of triphenylphosphine oxide (TPPO) has been a major driving force in the
exploration of the chemistry of phosphine oxides for decades. TPPO is predominantly generated as stoichiometric waste in the
2
Wittig-reaction which is a for example the key step in the manufacturing of vitamin A. A plethora of methods to reduce tertiary
3
phosphine oxides to the corresponding phosphines has been developed. However, reduction reactions still represents the
4
only major exception to the paradigm that the phosphoryl group generally resists chemical transformations. Protocols for the
substitution of the oxygen atom in phosphine oxides for other element fragments are very rare. In this contribution we present
the quantitative preparation of pyrazolylphosphonium salts 2[OTf] from the respective phosphine oxides by reaction with
5
diphosphorus trication 1 . The chemistry of 2 is explored in detail and it is demonstated that the presented procedure is a
viable method to use phosphine oxides as R3P synthons.
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(1)

401. Bis(imidazolium) ionic liquids as catalyst for polymerization of ε-caprolactone. Ling-Kang Liu ,
liuu@chem.sinica.edu.tw, 128 Academia Road, Section 2, Nankang, Taipei Taiwan 115, Taiwan Republic of China . (1)
Institute of Chemistry, Academia Sinica, Taipei Taiwan 115, Taiwan Republic of China
Room-temperature ionic liquids are composed of charged particles, with each cation immediately surrounded by anions and
each anion by cations. In the past decades extensive studies have been conducted on imidazolium-based ionic liquids as
environmentally benign solvents in diverse applications. Imidazolium-based ionic liquids are often used as the solvent for
homogeneous catalysis, in order to take advantage of negligible vapor pressure, high thermal stability, tunable polarity, etc. An
imidazolium cation is conjugated carbon acid of its stabilized imidazole carbene base that is known to be an organocatalyst on
transesterification reaction. It is interesting to observe in protic solvents an instant H-D exchange behavior on imidazolium
rings of a poly(imidazolium) system. We have then taken advantages of this kinetic acid-base behavior therein and made use
of the property of such a latent carbene. Thus, methylene bridged bis(imidazolium) ionic liquids were utilized directly in ringopening polymerization of ε-caprolactone as a successfully catalyst, without the need of initiation by benzyl alcohol nor
addition of base. The PF6 anion works as a better counter anion than BF4 , and Cl on polymerization. Full conversion could be
achieved with resultant polycaprolactones showing Mn = 12500 at 5 mol% catalyst usage and showing Mn = 36000 at 1 mol%
catalyst usage. The methylene bridged bis(imidazolium) ionic liquids likely possess 18-31% carbene character.
402. From the tool box of Process Analytical Technologies (PAT): FT-IR and FT-NIR spectroscopy for process
(1)
understanding and monitoring. Yan Wang , yan.wang@brukeroptics.com, 19 Fortune Drive, Billerica MA 01821, United
(1)
States ; John Richmond . (1) Division of Optics, Bruker Inc., Billerica MA 01821, United States
The Fourier Transform Infrared (FT-IR) and Near Infrared (FT-NIR) Spectroscopy are the mostly implemented technologies for
processes analysis among the PAT tools, aiming at process understanding and monitoring for better process control. The
benefits of utilizing these PAT tools are: better understanding of the associated kinetics and mechanisms of physical,
chemical, and biological processes; tracking and monitoring in-process chemical information for real-time quality assurance
and control. To accomplish the process analytical tasks, the spectrometers are one of the critical elements in the PAT
implementation. Sensitivity, stability and reliability are among the top listed requirements of a process spectrometer in
industrial environment. Bruker has proven record in the PAT community, offering the cutting-edge technologies of processready FT-IR and FT-NIR spectrometers. With the PAT product line, in-situ measurement of sample streams provides real-time
sample information and analytical results, which match the accuracy; precision; specificity and reproducibility of the current
laboratory analytical methods, such as High Performance Liquid Chromatography (HPLC). Detailed information on the FT-IR
and FT-NIR measurement technology and calibration development will be discussed, including selection of spectrometers;
fiber probes; long-term performance of the spectrometers. This presentation demonstrates the technical capability of FT-IR
and FT-NIR spectroscopy for in-process sample analysis to get better understanding, profiling and monitoring for improved
process control.
403. Building a corporate R&D chemical registration system that links structures to analytical spectra and biological
(1)
activities. Pavel Pospisil , pavel.pospisil@pmi.com, 5 Quai Jeanrenaud, Neuchatel Neuchatel 2000, Switzerland ; Elyette
(1)
(1)
(2)
(3)
(3)
(3)
(3)
Martin ; Jacques-Antoine Duret ; Aurelien Monge ; Arno Knorr ; Markus Stueber ; Andre Stratmann ; Daniel Arndt ;
(1)
Manuel Peitsch . (1) Philip Morris International R&D, Philip Morris Products S.A., Neuchatel 2000, Switzerland (2) blueinfinity, Geneva 1227, Switzerland (3) Philip Morris International R&D, Philip Morris Research Laboratories GmbH, Cologne
51149, Germany
We have developed an advanced chemical registration system that we call the Unique Compound and Spectra Database
(UCSD). The unique compound part of the UCSD contains tobacco plant and smoke constituents and enables bench
scientists to search, retrieve, and register new chemical information. Structural uniqueness and molecular representation are
checked using Symyx chemical cartridge including the enhanced stereochemistry annotation. Each molecule is registered as
substance (neutral or salt) and unique identifiers are generated. The batch system was designed so that it allows updating,
reassigning, or archiving of the records in order to include newly discovered structural properties. Upon registration, the
structures are annotated automatically by IUPAC names generated by ACD/Name Batch, and SMILES and InChI keys by
Symyx Isentris. Basic chemical, drug-like and ADMET properties are calculated using Symyx, Accelrys Pipeline Pilot/TopKat,
and ACD/PhysChem Batch. The database has been designed to enable registration of mixtures as well as compounds,
enantiomers, tautomers, and compounds with unknown stereochemistry. The spectra part of the UCSD aims to assemble all
types of processed spectra for several analytical platforms (e.g., GC-MS, LC-MS, NMR) using ACD/Labs platform to assign
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them to unique chemical structures. Furthermore, the UCSD is designed to contain links to external biological knowledge
bases that contain compound-related experimental, literature-derived, and calculated properties. This type of system is of high
interest for the natural products and flavor industries to manage unknown or ambiguous structures and mixtures. Major
challenges and pitfalls of structure representation and compound annotation by analytical or biological data will be presented.
(1)

404. Development of a real time sensor for real time detection of cardiac failure. Daniel Rivera-Vázquez ,
(1)
daniel.rivera9@upr.edu, PO Box 9019, Mayaguez, PR 00681, Mayaguez Puerto Rico 00681, Puerto Rico ; Steven Santiago ;
(1)
(1)
(1)
(1)
(2)
(1)
Tania Rodríguez ; Hazel Borges ; Luis Baez ; Iliane Miranda ; Edmy Ferrer ; Miguel Castro . (1) Department of
Chemistry, The University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00680, United States (2) Science and
Technology Department, Inter American University of Puerto Rico at Ponce, Ponce Puerto Rico 00715, Puerto Rico
Real-time detection of cardiac failure represents a significant benefit to humanity: heart attack is among the leading causes of
death in humans 45 years of age and older and is one of the primary reasons for the requirement of intensive care in hospitals
worldwide. Several biomarkers - including cardiac troponin- are released into the blood stream a few hours prior to a heart
attack. Successful detection of trace amounts of these biomarkers is central to the development of a real time sensor for
cardiac failure. We have recently evaluated the response of fluorescent nanoparticles to the serum of cardiac and non-cardiac
patients. Cardiac patients are indentified as those that have cardiac troponin levels-as determined with the clinical Abbott test
higher- than 40 mg/mL. The fluorescence band of 2.4nm CdS nanoparticles was found to red-shift when mixed with trace
amounts of serum of patients that tested positive for heart failure with the Abbott test while it remained unchanged in solutions
of the serum of patients that do not exhibit any heart condition. Work in progress include the development and use of a solid
state nanoscaled device for cardiac troponin sensing.
405. Antioxidant activity extracts obtained from Colombian guava (P. guajava L.) seeds by supercritical fluids
(1)
extraction-SFE. Henry Isaac Castro-Vargas , hicastrov@unal.edu.co, Cll 45 Cra 30, Bogota Bogota, Colombia ; Fabián
(1)
(1)
Parada-Alfonso , fparadaa@unal.edu.co, Cll 45 Cra 30, Bogota Bogota, Colombia ; Luz Patricia Restrepo-Sánchez . (1)
Chemistry, Universidad Nacional de Colombia, Bogota Bogota, Colombia
The SFE was used to obtain phenolic extracts with antioxidant activity (AA) from different varieties of colombian guava seeds
(Psidium guajava L.), the samples were Red Regional (RR), Raquira (R), Guavata Victoria (GV) varieties and a seed mixture
from a jelly industry (M). The extracts were obtained using supercritical CO2 and ethanol as cosolvent (SC CO2/EtOH), each
sample was subjected to six batch extraction step in static mode, each step of 20 minutes (10 MPa-40 ºC, 10 MPa-50 ºC, 10
MPa-60 ºC, 20 MPa-40 ºC, 20 MPa-50 ºC, 20 MPa-60 ºC). The SFE extracts were compared with Soxhlet extracts using
ethanol (SE). In the extracts were evaluated the total phenols content TPC (Follin-Ciocalteu method) and the AA (DPPH
scavenging and β-carotene bleaching methods). The extracts obtained by SFE presented the best results. The M extract
showed the highest TPC (0.197±0.008 mg GA/mg) and AA (0.149±0.001 mmol TROLOX/mg and 88.72 %AA), followed by
var. RR (0.117±0.01 mg GA/mg, 0.149±0.001 mmol TROLOX/mg and 42.07 %AA), var. GV (0.103±0.005 mg GA/mg,
0.145±0.001 mmol TROLOX/mg and 41.36 %AA) and var. R (0.091±0.001 mg GA/mg, 0.107±0.001 mmol TROLOX/mg and
34.47 %AA), however the ANOVA show not differences between RR y GV extracts. The results showed that the colombian
guava seeds are a promising source of antioxidants, these compounds can be extracted efficiently using SC CO2/EtOH
406. Application of a high throughput UPLC/MS/MS method for the determination of xylazine, morphine, codeine, 6(1)
monoacetylmorphine, cocaine and benzoylecgonine in postmortem blood. Joseph Bloom , joseph.bloom@upr.edu,
(1)
(1)
(1)
P.O. Box 365067, San Juan Puerto Rico 00936, Puerto Rico ; Kazandra Ruiz ; Margarita Melendez ; Maria Conte . (1)
Institute of Forensic Sciences of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
Xylazine is marketed as a veterinary drug, used as a sedative, analgesic and muscle relaxant for large animals, such as deer,
ruminants and horses. In humans, it causes bradycardia, central nervous system depression, respiratory depression and
severe hypotension. Thus, xylazine is not approved for human use. It is known as “the horse anesthetic” in Puerto Rico, and
has been found as an adulterant of heroin in street drugs. Xylazine was also found in combination with morphine and 6monoacetylmorphine (heroin metabolites), codeine, cocaine and benzoylecgonine (cocaine metabolite) in postmortem cases
at the Institute of Forensic Sciences (IFS). A high throughput method for the determination of xylazine in combination with
morphine, 6-monoacetylmorphine, codeine, cocaine, benzoylecgonine from postmortem blood was developed and validated
using protein precipitation and UPLC/MS/MS. The method was used to analyze 75 suspected overdose cases from the IFS in
order to establish a correlation between overdose deaths and xylazine. From the total cases, 48% contained xylazine in
combination with heroin metabolites and/or cocaine or cocaine metabolites. Xylazine blood concentration ranged from trace to
0.97µg/mL. The results observed in these 75 overdose cases may suggest that xylazine should be included as a target
compound in cases related to overdose death. It also suggests that drug users might be using “speedball”, a combination
between heroin and cocaine. Due to the fact that xylazine has proven harmful to human, the combination of xylazine and the
typical drug of abuse may increased the fatalities among users.
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407. Metal organic nanocapsules. Jerry Atwood , atwoodj@missouri.edu, 601 S. College Avenue, Room 125, Columbia
MO 65211, United States . (1) Department of Chemistry, University of Missouri-Columbia, Columbia MO 65211, United States
The enclosure of chemical space is one of the essential attributes of a biological system. We have previously shown that
macrocycles can serve as building blocks for very large assemblies. In particular, calixarenes and resorcinarenes may be used
to enclose space in a manner consistent with the principles of solid geometry attributed to Plato and to Archimedes. The ability
of macrocycles to effect the construction of hydrogen-bonded spherical molecular capsules is due to focused functionality. The
use of pyrogallol[4]arenes to form hydrogen bonded hexamers and dimers is noteworthy. These hydrogen bonded molecular
2+
3+
capsules are both stable and soluble in polar liquids. Recently, we have used Cu and Ga ions to replace some or all of the
hydrogen bonds, affording robust capsules. In work yet to be published, we have utilized most of the first row transition metals
to seam dimeric and hexameric capsules. In this presentation, the linkage of such metal-seamed capsules in one-, two-, and
three dimensions will be discussed. Further, the relationship of solid state structure to solution structure will be briefly
described.
(1)

408. Structure and reactivity of IPR and non-IPR endofullerenes. Josep M. Poblet , josepmaria.poblet@urv.cat, Marcel·lí
Domingo s/n, Tarragona Tarragona 43007, Spain . (1) Departament de Química Física i Inorgànica, Universitat Rovira i Virgili,
Tarragona Tarragona 43007, Spain
The synthesis and characterization of endohedral metallofullerenes has progressed spectacularly during past decade. In this
communication, I will review the most recent theoretical results of our group in the study of the electronic, electrochemical and
reactivity properties of endofullerenes. In particular, I will describe orbital and topological rules useful to understand the
structural and electronic properties of middle-sized fullerenes (C2n, 2n ≥ 80). Extension of these rules to small non-IPR
endofullerenes (2n ≤ 50) will be also discussed. A second part of the talk will be devoted to compare the reactivity of [5,6] and
[6,6] bonds in endofullerenes.
(1)

409. Gadofullerene-based MRI contrast agents. Chun-Ru Wang , crwang@iccas.ac.cn, Zhongguancun Northern 1st Str.
(2)
(1)
(1)
(1)
No. 2, Beijing Beijing 100190, China ; Hisham A. Alhadlaq ; Chun-Ying Shu ; Tai-shan Wang ; Li Jiang ; Ming-Ming
(1)
Zhen . (1) Chinese Academy of Sciences, Institute of Chemistry, Beijing 100190, China (2) Dept. of Physics and Astronomy,
King Saud University, Riyadh 11451, Saudi Arabia
We synthesized a new magnetic resonance imaging (MRI) contrast agent based on gadofullerene Gd@C82 by a facile method
in high yield. Then folic acid and 5-FITC were conjugated though the external carboxylated groups to fabricate a dual-modality
targeting molecule probe for MR and fluorescence imaging. The observed longitudinal relaxivity r1 for water hydrogens in the
-1 -1
presence of Gd-EMF-FA is 17.83 mM s at 300 MHz, which is 5 times larger than that of Gd-DTPA (Magnevist). The
experimental results from cell incubation indicate that the contrast agent conjugated with folic acid can be targeted on the
surface of HELA and MCF-7 cells, which have over-expressed FA receptor.

Figure 1. Synthesis of dual-modality contrast agent based on gadofullerene Gd@C82
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Figure 2. Cell incubation of Gd@C82 contrast agent conjugated with FA (a and c) and without FA (b and d) in HELA (a,
b) and MCF-7 (c, d) cells. Images were taken after 30 min incubation.
(1)

410. Synthetic organic transporters that function in bilayer membranes. George W. Gokel , gokelg@umsl.edu, Center
for Nanoscience, St. Louis Missouri 63121, United States . (1) Departments of Chemistry and Biology, University of Missouri in
St. Louis, St. Louis Missouri 63121, United States
The phospholipid bilayer surrounding cells represents a relatively impermeable barrier to the entry of nutrients and the exit of
waste products. The transport proteins that regulate the passage of ions or molecules through this barrier are large and
complex molecules. In order to model and thus better understand their function, we have prepared families of transmembrane
transporter molecules. To date, these include crown ether based hydraphiles that selectively transport sodium cation over
potassium or anions. A library of amphiphilic heptapeptides has also been developed that selectively transports chloride anion
over potassium cation. These synthetic anion transporters (SATs) insert in the bilayer and form dimeric (or larger) pores that
permit transport through the membrane. More recently, we have prepared a suite of compounds that are designed to be
membrane-spanning amphiphiles that embody modularity and structural simplicity. These compounds form functional
channels that exhibit modest selectivity. Finally, we have developed a range of molecules based on pyrogallarene chemistry.
These compounds self-assemble into bilayers, capsules, and nanotubes. The copper-seamed capsules function as ion
transporters and the family of structures exhibit broad and surprising membrane activity. Novel nanotubes formed from
pyrogallols give a novel pore formation mechanism in phospholipid bilayers.
411. Using enzymes in miniemulsions for opposite purposes: the formation of polymeric nanoparticles and the side(1)
specific cleavage of polymeric nanocapsules for release application. Katharina Landfester , landfester@mpipmainz.mpg.de, Ackermannweg 10, Mainz Rhineland-Palatinate 55128, Germany . (1) Department of Polymer Science, Max
Planck Institute, Mainz 55128, Germany
Enzymes are of great interest since they catalyze reactions at ambient conditions mainly in aqueous environments. The
reaction can be catalyzed in two directions, for the formation or the cleavage of bonds. In this talk, the use of enzyme for the
formation and degradation of polymers in heterophases, namely stable miniemulsion, is presented. On one side, enzymatic
polymerization could be successfully performed in direct miniemulsion with significant advantages compared to the traditional
bulk process. Polyesters were polymerized by enzymatic polymerization of pentadecanolide in direct miniemulsions with
amphiphilic lipases. It will be shown that also particle consisting of polyamides and poly(amide-esters) are accessible. On the
other side, nanocapsules can be synthesized which can selectively cleaved by enzymes. Here, we present the synthesis of
site specific, protease cleavable, hydrophobic peptide-polymer conjugates nanocapsules in inverse miniemulsion. The
hydrophilic peptide solution was miniemulsified in an organic continuous phase. A hydrophobic reagent was added to the
continuous phase reacting with the peptide at the interface, thus generating the desired nano-capsular morphology. By these
means, well-defined nanocapsules in the size range of 200-300 nm were obtained. The integration of a fluorophore/quencher
system, based on fluorescence resonance energy transfer in the peptide sequences enabled the monitoring of the site specific
recognition of the enzymes through the polymeric nanostructures. It resulted in a fluorescence recovery upon cleavage of the
peptide by selective enzymes. In a very similar procedure, hyaloronic acid nanocapsules can also be obtained in inverse
miniemulsion. Such nanocapsules can be degraded specifically by the enzyme hyaloronase which is present in the
environment of certain bacteria.
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412. Morphological consequences of block polydispersity in ABA triblock copolymers derived from ring-opening
(1)
olefin metathesis polymerization. Mahesh K. Mahanthappa , mahesh@chem.wisc.edu, 1101 University Ave., Madison WI
53706, United States . (1) Department of Chemistry, University of Wisconsin-Madison, Madison WI 53706, United States
We describe the thermodynamic and morphological consequences of block polydispersity on the microphase-separation
behavior of polydisperse ABA triblock copolymers derived from tandem chain transfer ring-opening metathesis polymerization
(ROMP-CT) with either atom transfer radical polymerizations (ATRP) or cyclic ester ring-opening polymerizations (ROP). By
virtue of the ROMP-CT step in these syntheses, these ABA triblock copolymers contain a polydisperse center B block (Mw/Mn
~1.7-2.0) and relatively monodisperse A endblocks (Mw/Mn ~1.09-1.40). Morphology diagrams for poly(styrene-b-1,4butadiene-b-styrene) (SBS) and poly(lactide-b-1,4-butadiene-b-lactide) (LBL) triblock copolymers are presented. These
studies indicate that the selective incorporation of a polydisperse center block into ABA triblock copolymers results in
substantial stabilization of the melt microphase-separated state and the formation of a new disordered bicontinuous
morphology. The origins and implications of these phenomena will be discussed.
(1)

413. Vapor-phase free radical polymerization in the presence of ionic liquids. Malancha Gupta , malanchg@usc.edu,
925 Bloom Walk, HED 216, Los Angeles CA 90089, United States . (1) Chemical Engineering and Materials Science,
University of Southern California, Los Angeles California 91105, United States
Ionic liquids (ILs) have recently attracted significant interest as an environmentally-friendly alternative to traditional volatile
organic solvents because ILs are non-volatile, non-flammable, and can be easily recycled. ILs can be exploited in many ways
to improve the selectivity and kinetics of chemical reactions, including polymer synthesis. Ionic liquids have negligible vapor
pressure and are therefore stable under vacuum. A few studies have investigated ILs as substrates in inorganic vacuum
deposition processes, but to our knowledge ILs have not been used in vapor phase polymerization systems. We have recently
introduced ionic liquids into the initiated chemical vapor deposition (iCVD) process for the first time. The iCVD polymerization
process occurs via a free-radical mechanism, and the deposited polymeric films are compositionally analogous to solutionphase polymers. In this talk, we will discuss how the ILiCVD system can be used to produce new polymer architectures such
as free-standing polymers, polymer skins, and polymer films by varying reaction conditions. We will explain the effects of
deposition time, temperature, and monomer solubility on the morphology of the polymer and the molecular weight of the
polymer chains.
414. Tailor-made fumed silica based nano-composite gel polymer electrolytes consisting of environmentally friendly
(1)
1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl imide) ionic liquid. Ramesh T. Subramaniam ,
(1)
rameshtsubra@gmail.com, Lembah Pantai, Kuala Lumpur Federal Territory 50603, Malaysia ; Liew Chiam Wen . (1) Faculty
of Science, University of Malaya, Kuala Lumpur 50603, Malaysia
In this study, nano-sized fumed silica (SiO2) was embedded in poly(methyl methacrylate) (PMMA)-poly(vinyl chloride) (PVC)
blend with 1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl imide) (BmImTFSI) as ionic liquid. These composite polymer
electrolytes (CPEs) were prepared by solution casting technique. The samples follow Arrhenius behavior in the temperature
dependence of ionic conductivity and indicate the thermally activated ionic hopping mechanism. Maximum ionic conductivity of
-1
(8.26±0.02) mScm was achieved at 80 °C with inclusion of 8 wt% of SiO2. Higher amorphous region in the polymer matrix is
conferred by showing the lower coherent length as shown in X-ray diffraction (XRD) analysis. Scanning electron microscopy
(SEM) was applied to examine the morphology of polymer electrolytes. Differential scanning calorimetry (DSC) study showed
decreases in glass transition temperature and crystalline melting temperature. On the other hand, thermal stability of polymer
electrolytes was found to increase through SiO2 dispersion as depicted in thermogravimetric analysis (TGA).
(1)

415. Selective chain polymerization of acrylic divinyl monomers. Tatsuki Kitayama , kitayama@chem.es.osaka-u.ac.jp,
1-3 Machikaneyama, Toyonaka Osaka 560-8531, Japan . (1) Department of Chemistry, Graduate School of Engineering
Science, Osaka Univeristy, Toyonaka Osaka 560-8531, Japan
Divinyl monomers are normally used for crosslinking reaction, while cyclization polymerization is also possible for some cases.
On the other hand, chemoselective polymerization has been reported for divinyl monomers with distinctively different vinyl
functions accessible to differentchain-polymerization mechanism, such as 2-vinyloxyethyl methacrylate, having
anionicallypolymerizable methacrylate group and cationically polymerizable vinyl ether group. 2-Methacryloyloxyethyl acrylate
(MAEA), possessing acrylate and methacrylate functionalities, has been a challenge for selective polymerization of one type of
vinyl function, since acrylate and methacrylate groups have a similar polymerizability in both radical and anionical
polymerizations. Hertler et al. reported the Lewis-acid catalyzed GTP of MAEA, which afforded a polyacrylate with pendant
methacrylate groups but with a broad molar mass distribution (MMD) (Mw/Mn 1.60, Mn 1600) and only at a low conversion
yield (11 %) [Macromolecules 1984, 17, 1417]. We have reported that ethylaluminum bis(2,6-di-tert- butylphenoxide)
[EtAl(ODBP)2], a bulky Lewis acid, is effective for monomer-selective living copolymerization of primary alkyl acrylate including
butyl acrylate (nBuA) and methyl methacrylate (MMA) to afford a block-like copolymer through preferential activation of nBuA
with EtAl(ODBP)2 [Polym. J. 2002, 34, 370.] Anionic polymerization of MAEA under a similar conditions afforded soluble
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polymers with narrow MMD even when the conversion reached 95 %. The polymer consisted of an acrylate main-chain and
methacrylate side groups, indicating that the polymerization proceeds acrylate-selective and living manner. Copolymerization
with monofunctional monomers, formation of star-branched polymers and effects of linking units will be also discussed.
416. Kinetics in an age of synthesis: Why it remains important to research radical polymerization kinetics. Gregory T
(1)
Russell , greg.russell@canterbury.ac.nz, Private Bag 4800, Christchurch Canterbury 8140, New Zealand . (1) Department of
Chemistry, University of Canterbury, Christchurch Canterbury 8140, New Zealand
The advent of reversible-deactivation radical polymerization (RP) has resulted in enormous growth in interest in RP over the
last two decades. In the chemical community, this interest has been overwhelmingly focused on synthesis and material
properties. However, the marketplace has not yet undergone any sea change, and industrial chemists remain very interested
in traditional RP kinetics. As it so happens, major advances in this domain have also occurred. Some of these will be reviewed
in this talk.

An example of a major advance is shown in the figure above. It presents results from an experiment in which pulsed-laser
polymerization was coupled with EPR spectroscopy - the so-called SP PLP EPR technique - to study chain-length-dependent
termination (CLDT). This study found that acrylate monomers have very strong CLDT at small chain lengths. Knowledge such
as this is essential for robust modeling and rigorous understanding of these polymerizations.
(1)

417. The precision of RAFT polymerization. Graeme Moad , graeme.moad@csiro.au, Bag 10, Clayton South Victoria,
(1)
(1)
(1)
(1)
(1)
(1)
Australia ; Chen Ming ; Matthias Haeussler ; Shadi Houshyar ; Ezio Rizzardo ; Daniel Keddie ; San Thang ; John
(1)
Tsanaktsidis . (1) Materials Science and Engineering, CSIRO, Clayton Victoria 3168, Australia
A method of synthesizing macro-RAFT agents suitable for forming 'R'-connected block copolymers involves the insertion of a
single monomer unit into a RAFT agent structure to form a new macro-RAFT agent. This talk will focus on selective single unit
monomer insertion by RAFT, consider its benefits and limitations, and describe its application to the synthesis of block
copolymers containing organic semiconductor segments.
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418. Conformational control of chiral polymers by light. Tamaki Nakano , nakanot@eng.hokudai.ac.jp, N13 W8 Kita-ku,
Sapporo Hokkaido 060-8628, Japan . (1) Faculty of Engineering, Hokkaido University, N13 W8 Kita-ku Sapporo 060-8628,
Japan
Conformational regulation is an important goal in polymer chemistry because regulated conformation often results in valuable
functions. As one of the most successful example, optically active helical polymers showing excellent chiral recognition ability
have been prepared by catalytic asymmetric synthesis. In this work, we have introduced a novel method to prepare optically
active polymers from corresponding optically inactive precursor polymers by the aid of circularly-polarized light (CPL). Through
this method, optically active poly(9,9-di-n-octylfluoren-2,7-diyl) (PDOF) was prepared. This polymer has no centers of chirality.
Although axial chirality around single bonds connecting fluorene units is possible, due to extremely fast conformational
dynamics, this polymer may be regarded virtually an achiral polymer in solution. However, in the solid state where
conformational dynamics is retarded, exchange between P- and M-twists may be significantly slow, and enriching either of the
mirror image twists may be conducted by external stimuli. Based on this idea, PDOF was irradiated with CPL in a thin film
form. On irradiation, the PDOF film exhibited intense circular dichroism (CD) spectra probably based on a biased population of
P- or M-twist. This enrichment can be realized by a photoresolution mechanism in which the enantiomeric deviation from unity
is due to the difference in molar absorptivity of P- and M-twists toward the CPL used for irradiation which is generally very
small for aromatic organic molecules. The observed intense CD suggests that some amplifying mechanism might be operating
although the relation between enantiomeric excess and CD intensity for PDOF is not known.
(1)

419. Advent of mesoscopic solar cells. Michael Graetzel , michael.graetzel@epfl.ch, Station 6, LPI,EPFL, Lausanne
Vaud CH-1015, Switzerland . (1) Department of Chemistry, Swiss Federal Instute of Technology Lausanne, Lausanne Vaud
CH-1025, Switzerland
The field of photovoltaic cells has been dominated so far by solid state p-n junction devices made e.g. of crystalline or
amorphous silicon or other chalcogenide semiconductors, profiting from the experience and material availability of the
semiconductor industry. However, there is an increasing awareness of the possible advantages of devices referred to as “bulk“
junctions due to their interconnected three-dimensional structure. Their embodiment departs completely from the conventional
flat p-n junction solid-state cells, replacing them by interpenetrating networks. The performance of solar energy conversion
devices employing such mesoscopic photoelectrodes depends critically on their mesostructure. This is evident for the dye
sensitized solar cell (DSC) where charge percolation through the TiO2 nanoparticle network to the transparent conductive
(TCO) electrodes takes milliseconds. Slow charge extraction increases chances of electron-hole recombination at the
mesoporous oxide - electrolyte interface and limits DSCs to be used with only a few electrolytes or hole conductors that offer
low recombination rates. In addition, hematite photoelectrodes used for solar water splitting have been hampered by poor
photon absorptivity, low carrier mobility and fast carrier recombination. These limitations can be overcome with advanced
nanostructuring techniques. Here we describe our latest advances in optimizing the photon harvesting and the charge
transport in thesesolar conversion systems by applying novel mesoscopic film structures. We shall describe the dynamics of
the salient electron transfer and transport processes involved in the solar light harvesting and conversion including
femotsecond charge carrier generation by interfacial electron transfer from the excited sensitizer in the conduction band of the
oxide nanoparticles. Strikingly high efficiency and excellent stability has been reached rendering these systems competitive
with conventional p-n junction solar cells.
(1)

420. Earth abundant materials for thin-film photovoltaic technologies. David B. Mitzi , dmitzi@us.ibm.com, P.O. Box
218, Yorktown Heights NY 10598, United States . (1) Photovoltaic Science and Technology, IBM T. J. Watson Research
Center, Yorktown Heights NY 10598, United States
A key criteria for achieving terawatt-compatible photovoltaic (PV) technology is the ability to fabricate high power conversion
efficiency (>10%) solar cells using a low-cost process (< $1/watt) and readily available, abundant and preferably non-toxic
materials. While silicon offers high efficiency and earth-abundance, the requirement for relatively thick absorber layers (i.e.,
indirect band gap) and good crystalline quality hinders the attainment of targeted cost goals. Direct band gap metal
chalcogenide semiconductors, CdTe and Cu(In,Ga)(S,Se)2 (CIGSSe), offer high efficiency and the prospect of low-cost
processing, but involve Te, In and Ga, which are expensive and/or scarce in the earth's crust, or Cd, which is a heavy metal
and restricted from use in selected markets. As a result of the above issues, efforts to identify alternative earth-abundant metal
chalcogenide semiconductors for use in high-efficiency thin-film solar cells have intensified. This talk will discuss recent
developments that have enabled the demonstration of the first Cu2ZnSn(S,Se)4 (In and Ga from CIGSSe are replaced with
lower-cost, abundant Sn and Zn) solar cells with power conversion efficiencies of over 10%. Other earth-abundant materials
that have been or are being considered in the PV arena for absorber use include Cu2S, FeS2 (pyrite) and SnS. Successful
development of an absorber material that can meet the targeted cost, performance, material availability and device stability
requirements is expected to greatly accelerate the achievement of a more pervasive photovoltaic solution to meet the world's
need for clean energy.
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421. Transistor and solar paint: “Amorphous” or disordered approach to highly stable printable electronics. Richard
(1)
D McCullough , rm5g@andrew.cmu.edu, 5000 Forbes Ave., Pittsburgh PA 15213, United States . (1) Department of
Chemistry, Carnegie Mellon University, Pittsburgh PA 15213, United States
Plastic electronics based on organic semiconductors attract considerable attention due to the promise of low cost, lightweight,
and flexible large area electronic devices. Of the semiconductors, regioregular poly(3-alkylthiophenes) rr-P3ATs are perhaps
the most studied and researched material. This is predominately due to the development, by our group, of Grignard Metathesis
(GRIM) method that provides the facile synthesis of structurally pure rr-P3AT with low polydisperities. The pristine rr-P3ATs
are known to form into a nanofibrillar morphology promoted by the pi-stacked polymer backbone and lamellar packing of the
2
alkyl side chain. It is postulated that this morphology is the reason for its high charge mobility (~0.4 cm /Vs) and solar cell
efficiencies of up to 5%. Recently, we have directed our attention away from materials that form nanofibrils like rr-P3ATs and
have focused heavily on developing materials we call “transistor or solar paints,” defined as non-fibrillar structures with small
granular morphologies. The transistor paints are long-range π-connected materials that exhibit highly reproducible charge
mobilities. The solar paint materials have allowed for companies like Plextronics to print large scale solar cell devices with
excellent performance. Discussed in this lecture will be recent results on the commercial viability of plastic solar cells for
energy harvesting.
(1)

422. DNA-based and peptide-based nanomaterials modeling. George C Schatz , schatz@chem.northwestern.edu, 2145
(1)
(1)
Sheridan Rd., Evanston IL 60201, United States ; One-Sun Lee ; Tatiana Prytkova . (1) Chemistry, Northwestern University,
Evanston IL 60201, United States
This talk will describe classical molecular dynamics studies of two classes of functional nanomaterials that have received a lot
of attention recently due to their novel therapeutic properties. The first class of nanomaterial, which involves a collaboration
with Chad Mirkin and his group, involves the use of DNA to link together gold nanoparticles and other nanostructures
(polymers or molecules) to produce gel-like materials that have both chemically and optically interesting properties. The talk
will emphasize our recent molecular dynamics studies of these materials that describe the structural and thermal properties of
DNA, which are often dramatically different from the same DNA in solution. I also describe a new class of crystalline material
constructed from DNA-linked gold particles that has recently been developed based on self-assembly considerations. The
second class of nanomaterial involves a collaboration with Sam Stupp concerning the self-assembly of peptide amphiphiles in
solution to produce fiber structures that are of use in wound repair and nerve regeneration. I show how recent advances in
atomistic simulations have enabled the ability to model these materials at the atomic level, making it possible to understand
the structural, mechanical and chemical properties of the fibers.
(1)

423. Guanine quadruplexes as a structural motif for nanomaterials. Russell J Boyd , russell.boyd@dal.ca, 6274 Coburg
Road, Halifax Nova Scotia B3H 4J3, Canada . (1) Department of Chemistry, Dalhousie University, Halifax Nova Scotia B3H
4J3, Canada
Guanine quadruplexes and guanine assembly have been the subject of intense experimental study for decades, but the first
computational study was not reported until 2010. Interest in guanine quadruplexes has been motivated by the potential for
pharmaceutical and nanotechnology applications. Human chromosomes are protected at their ends by tandem repeats of DNA
segments known as telomeres. Successive rounds of replication shorten the telomere until a critical length is reached, at
which point the genetic material is no longer viable and various cell death mechanisms are invoked. However, telomerase is a
specialized enzyme that is capable of extending telomeres and has been found to be active in tumor cells, possibly
contributing to their immortality. These tracts of DNA have a high guanine content, allowing them to form higher-order
structures based on the propensity of guanine to form quartets. Ultimately, quadruplexes can be formed in which several
guanine quartets stack upon one another, connected by loops in various arrangements. Fortunately, once the telomere forms
these higher-order structures, telomerase is no longer able to recognize it as a substrate. We have investigated a basket-type
quadruplex consisting of three stacked quartets linked by two edgewise loops and one diagonal loop. The theory of atoms in
molecules has been used to investigate the electronic energy changes associated with the folding of the quadruplex from the
single-stranded telomere.[1] Thus, a novel method to display atomic energy changes has been used to illustrate some
interesting patterns in the energy changes associated with the formation of the basket-type quadruplex.
[1] A. Taylor, J. Taylor, G.W. Watson and R.J. Boyd, J. Phys. Chem. B, 114, 9833-9839 (2010).
(1)

424. Electron-phonon scatterings and charge transport in graphene and graphdiyne. Zhigang Shuai ,
zgshuai@tsinghua.edu.cn, Haidian, Beijing Beijing 100084, China . (1) Department of Chemistry, Tsinghua University, Beijing
Beijing 100084, China
Through first-principles calculations, we investigate the electron-phonon scatterings in the graphene sheet and nanoribbon, as
well as the new carbon allotrope graphdiyne. The Boltzman transport equation is applied to calculated the charge carrier
mobility through relaxation time approximation. The mobility for the graphene sheet is calculated to be 3x10^5 cm^2/Vs.
Sizable width dependent mobility and polarity are predicted for the graphene nanoribbon.
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425. In-situ dynamic experiments inside an electron microscope: growing, compressing and interconnecting
(1)(2)
nanostructures. Mauricio Terrones
, mtterrones@shinshu-u.ac.jp, 6F Engineering Building, Faculty of Enfineering,
Nagano City Nagano 380-8553, Japan . (1) Department of Physics, Department of Materials Science and Engineering &
Materials Research Institute, The Pennsylvania State University, University Park PA 16802, United States (2) Research
Center for Exotic Nanocarbons, Shinshu University, University Park PA 16802, United States
When an electron beam possesses sufficient energy to displace carbon atoms from lattices, vacancies and insterstitials are
created. Under specific beam conditions, it is possible to create reactive sites and reactive atoms that could start interacting
between themselves. We present from the theoretical and experimental standpoint, the effects of high electron irradiation at
elevated temperatures carbon nanomaterials. We witnessed the “welding” of SWNTs. The welding mechanism is based on the
formation and reconstructions of vacancies and divacancies, under the high electron beam. The controlled electron irradiation
of MWNTs filled with metal nanowires, could also cause large pressure buildup within the nanotube cores, to the extent of
being able to plastically deform, extrude, and break the solid materials that are encapsulated inside. The pressure buildup is
based on the creation and reconstruction of vacancies and divacancies that result in shrinkage of the tube diameter, which
induces a compression of the encapsulated metals. These observations in an electron microscope indicate that bulk diffusion
of carbon through the body of catalytic particles is the nanotube growth-limiting process. When combining electron irradiation
and Joule heating, we were able to produce stable metal-nanotube heterostructures exhibiting covalently bonded interfaces
between metal and carbon atoms. We will discuss that the electronic transport along these heterostructures is enhanced and it
is due to the presence of covalent bonds established between the metal and the carbon atoms. Finally, novel results regarding
the edge carbon atom reconstruction of graphene nanoribbons under electron beam irradiation and Joule heating, will be
visited.
(1)(2)(3)

426. Preaparation of atomically and molecularly conrolled electrocatalyst. Kohei Uosaki
, uosaki.kohei@nims.go.jp,
Namiki 1-1, Tsukuba Ibaraki 3050044, Japan . (1) International Center for Materials Nanoarchitectonics (MANA), National
Institute for Materials Science (NIMS), Tsukuba Ibaraki 3050044, Japan (2) Global Research Center for Environment and
Energy based on Nanomaterials (GREEN), National Institute for Materials Science (NIMS), Tsukuba Ibaraki 3050044, Japan
(3) Graduate School of Chemical Science and Engineering, Hokkaido University, Tsukuba Ibaraki 3050044, Japan
Development of the efficient system for inter-conversion of light, chemical and electrical energies is the one of the most
important global issues in the 21st century. In natural systems, the inter-conversion is achieved based on well ordered
arrangement of organic and biological molecules with various functions such as photon absorption, electron relay, and
catalyst, i.e., enzyme. On the other hand, inorganic materials are mainly used for energy/materials conversion in modern
technology. The efficiency and durability of these systems are still needs to be improved. Here I would like to describe several
systems for highly efficient energy/materials conversion at solid/liquid interfaces by arranging atoms and molecules with
atomic/molecular resolution, including 1. construction of photoenergy conversion interfaces by modifying semiconductor
surfaces with organic molecule and metal complex or nanocluster[1], 2. construction of catalytically active two-dimensional
nanocomposite from multi-nuclear metal complexes[2]. To understand the reaction mechanism, we utilize a wide range of in
situ techniques to determine the catalyst structure including in situ STM and AFM, sum frequency generation spectroscopy,
surface x-ray scattering (SXS) and x-ray absorption fine structure (XAFS).

[1] T. Masuda, K. Shimazu, and K Uosaki, J. Phys. Chem. C, 112, 29, 10923-10930 (2008).[2] H. Uehara, Y. Okawa, Y.
Sasaki and K. Uosaki, Chem. Lett., 38, 148-149 (2009).
427. Oxides and alloys: Electronic effects and the bifunctional mechanism in the electrocatalysis of methanol
(1)
oxidation on Pt-Ru/C. Hebe M. Villullas , mercedes@iq.unesp.br, R. Francisco Degni s/n, Jardim Quitandinha, Araraquara
(1)
(1)
(1)
SP 14800-900, Brazil ; Denis R.M. Godoi ; Nathalia Abe Santos ; Elisete A. Batista . (1) Departamento de Físico Química,
Instituto de Química, Universidade Estadual Paulista (UNESP), Araraquara SP 14800-900, Brazil
While it is currently accepted that Pt-Ru catalysts are the most efficient for methanol oxidation, the role of oxides and alloys
has remained matter of debate. As result of the difficulties of evaluating the effects of interdependent physical and chemical
properties, it became common practice to attribute the significant differences among published data to differences in the
preparation method, slowing down the progress towards a better understanding of methanol oxidation on carbon-supported
catalysts. In this work, the evaluation of methanol oxidation activity of Pt-Ru/C catalysts was complemented by measuring the
yields of soluble products by HPLC. Studies were first carried out on catalysts with constant particle size and overall
composition, but having different amounts of oxide and alloyed phases. Several techniques (X-ray diffraction, transmission
electron microscopy, X-ray photoelectron spectroscopy, and in situ dispersive X-ray absorption spectroscopy) were used to
determine the catalysts properties, which could be correlated with catalytic activity and product distribution. The results
obtained revealed that the effects of oxides are mainly electronic while the alloy is essential to oxidize adsorbed CO by the
bifunctional mechanism, been one or the other dominant in different steps of the reaction. Data are also consistent with
methanol dissociative adsorption leading to a methoxy adsorbate. Catalysts prepared by a different method (sol-gel), with
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different Pt:Ru and metal/carbon ratios, were also tested and similar results were obtained. We will show that the generally
accepted correlation between the ability to oxidize adsorbed CO and the enhancement of methanol electro-oxidation needs
revision.
(1)

428. Electrocatalytic activity of Au surfaces modified by two different metal adsorbates. Daniel A Scherson ,
(1)
dxs16@case.edu, 10900 Euclid Avenue, Cleveland OHIO 44106, United States ; Adriel JJ Jebaraj . (1) Department of
Chemistry, Case Western Reserve University, Cleveland OH 44122, United States
The electrocatalytic activity of underpotential deposited Cd on Au for the reduction of nitrate in aqueous mildly acidic acetate
buffer solutions (pH 4) was ostensibly enhanced by the co underpotential deposition of Bi on the same surface. For these
experiments the Bi UPD layer was deposited on the surface of a Au rotating disk electrode of a Au(ring)-Au(disk) assembly in
a separate cell and then immersed in the acetate buffer solutions. The presence of the Bi overlayer was found to increase
considerably the overpotential for hydrogen evolution and was also found to be an effective catalyst for the reduction of nitrite.
Similar experiments in which nitrate was added to the acetate buffer solution containing cadmium ions showed activity for the
reduction of nitrate yielding at low overpotential nitrite and at hgiher overpotentials hydroxylamine as detected by the Au ring.
Implications of these results to potential practical applications will be discussed. This work was supported by a Grant from
NSF.
(1)

429. Heterogeneous electroreduction catalysis for sustainable fuel production. Matthew Kanan ,
mkanan@stanford.edu, 333 Campus Drive, Mudd Building, Room 121, Stanford California 94305-5080, United States . (1)
Department of Chemistry, Stanford University, Stanford California 94305-5080, United States
Sustainable production of a carbon-based fuel requires using renewable energy to power the reductive fixation of CO2. Robust
technologies are available for converting renewables into electricity, but converting electricity to carbon fuels is hampered by
the lack of effective CO2 electroreduction catalysts. Metal electrodes suffer from high overpotentials that limit energy
conversion efficiency and promote electrode poisoning from trace metal ions in the electrolyte. In addition, many of these
electrodes produce a myriad of reduction products in a potential-dependent manner. These shortcomings are thought to arise
from the intermediacy of partially reduced high-energy species that are poorly stabilized on the metal surfaces. The intrinsic
M–O bonds of metal oxide electrodes provide distinct pathways for CO2 reduction that may avoid high-energy intermediates.
However, metal oxides have received far less attention than metals for CO2 electroreduction due to the thermodynamic driving
force for the reduction of many metal oxides at the potentials required for catalysis. This talk will describe recent CO2 reduction
results on metastable semiconductive and conductive metal oxide electrodes and their implications for the development of
catalysts that circumvent the shortcoming of metal electrodes. In addition, I will describe strategies for modifying metal
electrode surfaces with metal oxide functionality to achieve synergistic electroreduction activity at the interface of these
materials.
430. Efficient electrocatalysts for future energy technology: The importance of understanding how enzymes work so
(1)
well. Fraser Armstrong , fraser.armstrong@chem.ox.ac.uk, Inorganic Chemistry Laboratory, South Parks Road, Oxford
Oxfordshire OX1 3QR, United Kingdom . (1) Department of Chemistry, Oxford University, Oxford Oxfordshire OX1 3QR,
United Kingdom
Enzymes are widely accepted to be highly active, albeit non-robust catalysts, but recently they are also emerging as highly
efficient electrocatalysts, despite their large size. By studying and exploiting the electrocatalytic properties of selected
enzymes it has been possible (a) to make detailed studies addressing the viability or otherwise of renewable H2 production by
1oxygenic photosynthesis (biological water splitting) and of the mechanisms by which hydrogenases deal with (or fail) with O2
3
, and (b) to provide convincing demonstrations and obtain mechanistic information on their ability to perform rapid and
4-6
efficient fuel production, particularly when attached to energizable nanoparticles. In the latter examples, it is important to
identify what makes certain enzymes such active and efficient electrocatalysts. Enzymes such as hydrogenases and carbon
monoxide dehydrogenases, with billions of years to evolve (where energy efficiency is an important driver) show us how this is
done.
1. How Oxygen attacks [FeFe] Hydrogenases from photosynthetic Organisms. S. Stripp et al. Proc. Natl. Acad. Sci. USA 106,
17331-17336 (2009).
2. A Kinetic and Thermodynamic Understanding of O2 Tolerance in [NiFe]-Hydrogenases. J. A. Cracknell et al. Proc.Natl.
Acad. Sci. USA 20681-20686 (2009).
3. Formaldehyde – a Rapid and Reversible Inhibitor of Hydrogen Production by [FeFe] Hydrogenases. A. F. Wait et al. J.
Amer. Chem. Soc. 133, 1282-1285 (2011).
4. Water-Gas Shift Reaction Catalyzed by Redox Enzymes on Conducting Graphite Platelets. O. Lazarus et al. J. Amer.
Chem. Soc. 131, 14154–14155 (2009).
5. Visible Light Driven H2 Production by Hydrogenases Attached to Dye-sensitized TiO2 Nanoparticles. E. Reisner et al. J.
Amer. Chem. Soc. 131, 18457-18466 (2009).
6. CO2 Photoreduction at Enzyme-modified Metal Oxide Nanoparticles. T. W. Woolerton et al, Energy. Environ. Sci. DOI:
10.1039/C0EE00780C (2011).
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431. Sunlight-driven hydrogen formation by membrane-supported photoelectrochemical water splitting. Nate Lewis ,
nslewis@caltech.edu, Beckman Institute and Kavli Nanoscience Institute, Mail Code 127-72, Pasadena California 91125,
United States . (1) Division of Chemistry and Chemical Engineering, California Institute of Technology, Pasadena California
91125, United States
We are developing an artificial photosynthetic system that will utilize sunlight and water as the inputs and will produce
hydrogen and oxygen as the outputs. We are taking a modular, parallel development approach in which three distinct primary
components-the photoanode, the photocathode, and the product-separating but ion-conducting membrane-are fabricated and
optimized separately before assembly into a complete water-splitting system. The design principles incorporate two separate,
photosensitive semiconductor/liquid junctions that will collectively generate the 1.7-1.9 V at open circuit necessary to support
+
both the oxidation of H2O (or OH ) and the reduction of H (or H2O). The photoanode and photocathode will consist of rod-like
semiconductor components, with attached heterogeneous multi-electron transfer catalysts, which are needed to drive the
oxidation or reduction reactions at low overpotentials. The high aspect-ratio semiconductor rod electrode architecture allows
for the use of low cost, earth abundant materials without sacrificing energy conversion efficiency due to the orthogonalization
of light absorption and charge-carrier collection. Additionally, the high surface-area design of the rod-based semiconductor
array electrode inherently lowers the flux of charge carriers over the rod array surface relative to the projected geometric
surface of the photoelectrode, thus lowering the photocurrent density at the solid/liquid junction and thereby relaxing the
demands on the activity (and cost) of any electrocatalysts. A flexible composite polymer film will allow for electron and ion
conduction between the photoanode and photocathode while simultaneously preventing mixing of the gaseous products.
Separate polymeric materials will be used to make electrical contact between the anode and cathode, and also to provide
structural support. Interspersed patches of an ion conducting polymer will maintain charge balance between the two half-cells.
432. Single-Molecule Chromatography: A New Approach for Elucidating the Primary Structure of Biopolymers. Steven
(1)
(1)
A Soper , chsope@lsu.edu, 232 Choppin Hall, Baton Rouge Louisiana 70803, United States ; Mateusz L. Huper . (1)
Department of Chemistry, Louisiana State University, Baton Rouge Louisiana 70803, United States
We are developing a novel approach for determining the primary structure of many biopolymers, such as DNAs, RNAs and
proteins. In the case of DNAs, a single molecule is subjected to enzymatic disassembly into mononucleotides using an
exonuclease enzyme. The identity of each cleaved mononucleotide is elucidated via its unique molecular-scale transport
dynamics (flight-time through a nano-scale polymer flight tube mitigated by wall interactions; i.e., single-molecule
chromatography). These processes are carried out in a sensor comprised of mixed-scale structures (µm to nm) made in
thermoplastic polymers via NanoImprint Lithography (NIL). To understand scaling effects for these flight tubes, computational
simulations are used to guide experimental efforts. The movement of mononucleotides through 2D nanochannels is being
studied using non-equilibrium molecular dynamics (NEMD) to determine factors important for identifying these
mononucleotides through their characteristic flight time. Initial MD results indicate that scaling the flight tubes with dimensions
>20 nm limits potential wall interactions with the flight tube and thus, reduces the likelihood of discriminating the
mononucleotides through their flight times. Flight tubes are being fabricated using NIL from Si masters made via Focused Ion
Beam (FIB) milling. The Si master is used with UV-NIL to make polymer stamps from which the nanosensors can be made via
thermal NIL. The nanofluidic elements also can size dsDNA fragments by translocating them through nano-confined
environments with dimensions below their persistence length (<50 nm). In this presentation, information will be discussed
concerning the fabrication of nm-scale columns and the transport dynamics of mononucleotides through these tubes.
(1)

433. Methods for Obtaining UHPLC Separations without System Limitations. Jason A Anspach ,
(1)
(1)
jasona@phenomenex.com, 411 Madrid Ave, Torrance CA 90501, United States ; Lawrence Loo ; Carl Sanchez ; Jeff
(1)
Layne . (1) Research and Development, Phenomenex, Torrance CA 90501, United States
Over the last seven to ten years there has been a significant push towards significantly faster and more efficient HPLC
separations. The most popular way to accomplish this has been to use shorter columns packed with smaller material, typically
less than 2 µm. The drawback to using smaller particles is that they require significantly higher pressures to operate,
subsequently requiring specialized HPLC instrumentation. Recently a new generation of core-shell media has been
introduced. Due to the architecture of these particles, they provide equivalent column efficiencies to sub 2µm media, with
backpressures similar to conventional HPLC columns. The lower backpressure allows these columns to be used on traditional
and high pressure HPLC instrumentation. In this presentation, we will show how by using these new generation core-shell
columns, one can obtain UHPLC separations regardless of the instrument platform that is used.
(1)

434. Nanoporous membranes based on surface-modified silica colloidal crystals. Ilya Zharov ,
I.ZHAROV@UTAH.EDU, 315 S 1400 E, SALT LAKE CITY UT 84112, United States . (1) CHEMISTRY, UNIVERSITY OF
UTAH, SALT LAKE CITY UT 84112, United States
Silica colloidal crystals comprise a close-packed face-centered cubic (fcc) lattice of silica spheres of a sub-micrometer
diameter with ordered arrays of nanopores. The preparation of silica spheres is straightforward, the pore size in the colloidal
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crystals can be readily controlled by selecting the sphere size, and the silica surface chemistry is well developed. Importantly,
the diffusive flux of small molecules normal to the (111) plane of a semi-infinite colloidal crystal is only ca. 10 times smaller
relative to the free solution value, independent of the size of the spheres used to assemble the crystal. Thus, the rate of
molecular transport remains significant, even when the pore size is reduced to the nanoscale to impart molecular transport
selectivity. All these above features make silica colloidal crystals ideal candidates for highly selective nanoporous membranes.
In 2005, we introduced, for the first time, the concept of permselective colloidal nanoporous membranes. The present talk will
describe our most recent results in size-selective transport through free-standing colloidal membranes, their surface
modification with synthetic and biological polymers, and their transport behavior as a function of pH and the binding of small
molecules.
(1)

435. Germania-based sol-gel materials in separation science. Abdul Malik , malik@usf.edu, 4202 E. Fowler Avenue,
(1)
(1)
(1)
CHE 205, Tampa Florida 33620-5250, United States ; Erica B Turner ; Chengliang Jiang ; Abdullah Alhendal ;
(1)
(1)
(1)
(1)
(1)
MinhPhuong Tran ; Sheshanka Kesani ; Emre Seyyal ; Michael McLean ; Youcelyne Larose . (1) Department of
Chemistry, University of South Florida, Tampa Florida 33620-5250, United States
Despite their widespread use in separation science, silica-based materials have one serious shortcoming – poor stability under
acidic and/or basic pH conditions. Titania- and zirconia-based materials [e.g., 1-3] provide higher pH stability; however,
derivatization of these non-silica surfaces with chromatographic ligands presents an extremely difficult task. Recently, we
introduced germania-based sorbents and stationary phases [4] providing exceptional pH stability. The rationale behind using
germania-based materials lies in the following facts: (a) in the periodic table, germanium and silicon are located in the same
group (group 14), and (b) germania is an isostructural analog to silica [4]. Thus, germania-based sorbents and stationary
phases can be expected to closely resemble their silica-based counterparts with the added advantage in pH stability [5]. This
advantage can be effectively exploited, especially in environmental, biomedical, forensic, and materials research areas by
developing electrically neutral and/or charged sol-gel germania materials. In this presentation, we will describe in situ creation
of germania-based sol-gel coatings and monolithic beds within fused silica capillaries and evaluate their performances in
chromatographic
separations
and
capillary
microextraction.
References:
(1) K. Alhooshani, T.-Y. Kim, A. Kabir, A. Malik, J. Chromatogr. A 2005, 1062 (1), 1-14.
(2) S.S. Segro, Y. Cabezas, A. Malik, J. Chromatogr. A 2009, 1216 (20), 4329-4338.
(3) A. Malik, T.-Y. Kim, United States Patent No. US 7,622,191 B2 (2009).
(4) L. Fang, S. Kulkarni, K. Alhooshani, A. Malik, Anal. Chem. 2007, 79 (24), 9441-9451.
(5) S. S. Segro, J. P. Triplett, A. Malik, Anal. Chem. 2010, 82, 4107-4113.
436. Use of narrow ID iInlet lLiners with pressure programming to improve headspace gas chromatographic sample
(1)
introduction. Robert J Kobelski , RKobelski@cdc.gov, 4770 Buford Highway NE, Atlanta GA 30341, United States ; Megan
(1)
(2)
E McGuigan ; Peter J Kane . (1) National Center for Environmental Health, Centers for Disease Control and Prevention,
Atlanta GA 30341, United States (2) William A. Hinton State Laboratory Institute, Jamaica Plain MA 02130, United States
Headspace sampling is a well established and highly effective technique for trace analysis of volatile and semi-volatile
compounds, especially from complex less volatile matrices. The large sample volume, low column flow and design of the
classic Grob inlet, and its derivative successors, has made it difficult to efficiently transfer all of the headspace sample to the
head of the chromatographic column. We report a novel implementation of syringe based headspace sampling where the
sample is rapidly and efficiently transferred to even narrow bore (0.18-0.25 mm) FSOT using narrow diameter inlet liners and
inlet pressure programming.
437. Pushing analytical limits: Small-scale measurements of the contents of attoliter transmitter vesicles. Andrew G.
(1)(2)
Ewing
, andrew.ewing@chem.gu.se, Kemivägen 10, Gothenburg This is Sweden 41296, Sweden . (1) Department of
Chemistry and Bioscience, Chalmers University of Technology, Gothenburg 41296, Sweden (2) Chemistry, University of
Gothenburg, Gothenburg 41296, Sweden
We have developed a method we call electrochemical cytometry to separate namometer vesicles, lyse them on an electrode
surface, and amperometrically detect the active contents of each vesicle in a high throughput manner. The device uses a
hybrid of capillary electrophoresis and electrochemical detection in a microfluidic device surrounding the electrode to rapidly
determine levels of aminergic transmitters in vesicles. Examining approximately 30000 vesicles from PC12 cells, transmitter
amounts were compared to that observed during amperometric detection of release during exocytosis. Examining histograms
of the frequency of events versus the amount release, the conclusion was that only 40% of the catecholamine was released
defying the all-or-none release hypothesis. Furthermore, this approach can be used for measurements on mammalian tissue
vesicles allowing direct observation of the effects of whole-animal pharmacology on brain vesicular amounts. Detection limits
of 1800 molecules have been demonstrated making analysis of extremely small (e.g. 50-80 nm) mammalian vesicles possible.
In mouse brain vesicles of dopamine neurons, we find 33000 dopamine molecules in an average vesicle and this varies to
16000 to 74000 molecules when pharmacologically treated to decrease or decrease the transmitter amount.
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438. Monitoring of chemical carcinogens using new sensors based on mercury amalgams. Jiri Barek ,
(1)
barek@natur.cuni.cz, Albertov 6, Prague 2 Czech Republic CZ 128 43, Czech Republic ; Joseph Wang . (1) Department of
Analytical Chemistry, Charles University in Prague, Prague, Czech Republic
Mercury is probably the best electrode material for monitoring of electrochemically reducible compounds [1]. However, its
limited mechanical stability and somewhat unsubstantiated fears of its toxicity initiated search for electrode materials capable
to substitute mercury. According to our opinion, mechanically robust and non-toxic solid or paste silver amalgams [2] are in
many cases suitable for the determination of trace amounts of electrochemically reducible organic compounds in various
environmental and biological matrices. This will be demonstrated on batch voltammetric determination of submicromolar and
nanomolar concentrations of selected model examples of chemical carcinogens, namely nitrated polycyclic aromatic
hydrocarbons, N-Nitrosocompounds, and various heterocyclic compounds using newly developed solid, paste and composite
amalgam electrodes and their modifications suitable for semimicro and micro scale measurements. Moreover, the application
of the above mentioned electrodes in thin layer, wall-jet, tubular or porous arrangement for detection of model chemical
carcinogens in flowing systems will be described as well. Finally, the possibility of both chemical and biological modification of
amalgam electrodes for detection of chemical carcinogens will be discussed.
Acknowledgement: Financial support of this work, provided by The Ministry of Education, Youth and Sports of the Czech
Republic (Projects MSM 0021620857, LC 06035, and KONTAKT (AMVIS) project ME 10004 (NEMVAD)) is gratefully
acknowledged.
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439. Micro immunosensor for the detection of Alzheimer' disease biomarkers. Chenzhong Li , licz@fiu.edu, 10555
(1)
West Flagler St., Miami Florida 33174, United States ; Shradha Prabhulkar . (1) Nanobioengineering/Bioelectronics Lab,
Biomedical Engineering, Florida International University, Miami Florida 33174, United States
Alzheimer's disease (AD) is one of the most common neurodegenerative diseases affecting about 5.3 million people in the
United States alone. In the next 20 years these numbers are predicted to climb as the population ages. Despite important
advances in the understanding of AD, much is still unknown about the underlying cause of the disease. Amyloid-beta (Abeta)
peptide is comprised of 39-42 amino acids and is the primary constituent of plaques found in the brain of patients with AD.
These insoluble plaques cause hindrance to the communication between neurons leading to cell death, cognitive dysfunction,
and behavioral abnormality. We will report an implantable multiplex micro-immunosensor to measure AD biomarkers Abeta 40
/ 42 in cerebrospinal. The sensor platform consists of a needle like multiple barrel electrochemical micro immunosensor.
These biomarkers specific antibodies have been used to specify the difference formation of Abetas. The multiplex nature of
the sensor allows highly specific detection of Abeta-40, Abeta-42, and the ratio of Abeta 40/42, simultaneously. These microimmunosensors provide a new analytical tool for AD biomarker analysis in real time. Therefore this technology will be
invaluable towards AD research, AD drug development and AD diagnosis.
440. Synergistic effects of golden nanorods and multi-walled carbon nanotubes into the electrochemical
(1)(2)
determination of L-cysteine. Marilia O.F. Goulart
, mariliaofg@gmail.com, Cidade Universitaria, Tabuleiro do Martins,
(1)(2)
(1)(2)
(1)
Maceio Alagoas 57072970, Brazil ; Francisco A. S. Silva
; Cleylton B Lopes
; Monique G.A. Silva ; Mario R.
(1)
(2)
(2)
Meneghetti ; Lauro T. Kubota ; Phabyanno R. Lima . (1) Instituto de Química e Biotecnologia, Universidade Federal de
Alagoas, Maceio Alagoas 57072970, Brazil (2) Instituto Nacional de Ciência e Tecnologia de Bioanalítica, Universidade de
Campinas, Maceio Alagoas 57072970, Brazil
Thiols are of special significance in biochemistry and environmental chemistry. Their study, particularly of L-cysteine (L-CySH)
provides critical insight into the proper physiological function and diagnosis of disease states. Therefore, measuring L-CySH in
body fluids, pharmaceuticals, and food samples is very important and a great deal of effort has been expended developing
sensitive methods for its detection. Numerous chemical and instrumental techniques for the detection of L-CySH have been
reported.[1] Electrochemical methods have been the most favored ones and remain very challenging. For example, on
conventional electrodes (e.g., glassy carbon and gold electrodes), the electrochemical response of thiols is not satisfactory
due to their sluggish electrochemical processes, with oxidations at very high potentials.[2] The present work describes the
preparation and use of a simple and efficient nanostructured platform based on gold nanorods (AuNR) and multi-walled carbon
nanotubes (MWCNT), immobilized on the glassy carbon electrode (GCE) to form the AuNR/MWCNT/GCE for the
electrochemical determination of L-CySH. The AuNR was characterized by transmission electron microscopy (TEM) and the
resulting modified electrode was characterized by cyclic voltammetry (CV) and chronoamperometry (CA). This modified
electrode exhibited a synergistic catalytic effect in relation to the oxidation of L-CySH, showing an excellent electrochemical
response, at low oxidation potential (Ep = 0 V vs. Ag/AgCl), in phosphate buffer solution (PBS) pH = 7.0, with good stability
and sensitivity.
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Acknowledgements: CAPES, CNPq, PNPD/CAPES, INCT-Bioanalítica.[1] N. Maleki, A. Safavi, F. Sedaghati and F. Tajabadi,
Anal. Biochem. 369 (2007) 149.[2] M. Santhiago et al., Sensors and Actuators B 146 (2010) 213.Keyword: L-cysteine; gold
nanorods; MWCNT, modified electrodes
(1)

441. Carbon nanotube-ionic liquid composite biosensors. Camelia Bala , camelia.bala@g.unibuc.ro, 4-12 Regina
(1)
(1)
(1)
Elisabeta Blvd., Bucharest sector 3 030018, Romania ; Lucian Rotariu ; Lucian-Gabriel Zamfir ; Ana-Maria Gurban . (1)
Department of Analytical Chemistry, University of Bucharest, Bucharest-3 030018, Romania
Since 2003, it is known that CNTs can be easily dispersed in the imidazolium-based ILs by mechanical milling, forming a
thermally stable gel imidazolium-type ionic liquids, in which CNT exists as three dimensional network of considerably
untangled to give much finer bundles that physically cross-linked due to the cation–interaction between the imidazolium ions of
the ILs and CNT surfaces. This feature of ILs gives a great advantage since one can design CNT/IL gel materials directly from
the resulting mixtures, readily modify their physical properties and incorporate certain functionalities. Room temperature ionic
liquids (ILs), which are relatively viscous liquids comprised entirely of ions at ambient temperature, are environmentally benign
solvents, and have received much interest recently for their unique physicochemical properties, such as high thermal stability,
negligible vapor pressure, relatively high ionic conductivity and good electrochemical stability. We will report researchs on ILCNTs modified electrodes oriented towards biosensing applications involving the following enzymes: peroxidase,
acetylcholinesterase and dehydrogenase. The sol–gel matrix, having excellent properties of physical rigidity and chemical
inertness, was used as stable and biocompatible matrix for the immobilization of the enzyme. The ILs–CNT biosensors will be
demonstrated to offer the lowest potential reported and significant signal enhancement effect. Their bioelectroanalytical
application of biosensors modified with IL-CNTs gel and the strategies for enhancing sensing performance will be discussed.
Emphasis is given to the application of enzyme-modified composite electrodes in direct detection of chlorpyrifos and endocrine
disrupters, especially nonylphenols and octylphenols.
(1)

442. Nanofluidic Biosensors based on Redox Enzymes. Liza Rassaei , l.rassaei@utwente.nl, Caree 4413, Enschede
(1)
(1)
(1)
(1)
Overijssel 7513WC, The Netherlands; Edgar G Goluch ; Klaus Mathwig ; Shuo Kang ; Pradyumna S. Singh ; Serge G.
(1)
Lemay . (1) MESA+ Institute for Nanotechnology, University of Twente, Enschede 7513WC, The Netherlands
Nanofluidic channels incorporating two planar microelectrodes (~10-50 µm in length) separated by a thin layer of fluid (a gap
size of ~ 50 nm) were fabricated on a chip [Figure 1]. The fabrication process involves optical lithography patterning in such a
way that the nanofluidic device is encapsulated in silicon dioxide with two access holes. Access holes are created to reach the
metal and etching solution is introduced to remove the metal, leaving behind a nanoscale cavity. Redox active molecules can
freely diffuse in and out of the channel and undergo electrochemical redox cycling at both suitably-biased potentials. Since
these molecules are capable of repetitively undergoing oxidation and reduction, each molecule can transfer, on average,
thousands of electrons by repeatedly traveling between the electrodes before escaping back out into the bulk. This leads to a
corresponding boost in sensitivity and selectivity.

Figure 1. Sketch of the nanofluidic device cross-section showing the two electrodes separated by a ~ 50 nm high solution-filled
channel.
In this talk, we present our latest results for immobilization of tyrosinase inside nanofluidic devices, the electrochemical
investigation of the tyrosinase kinetics which converts electrochemically inactive monophenols into active diphenols and
quinones in the nanochannel, and the possibility of using the nanofluidic sensor as a platform to measure trace amount of
phenolic compounds.
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443. Characterization and electrocatalytic properties of carbon nanotube-gold nanoparticle hybrid. Sibulelo Vilakazi ,
(1)
sibulelov@mintek.co.za, Nanoscience & Nano Technology, P/Bag X3015 Randburg 2125, South Africa ; Jeseelan Pillay ;
(1)
Busiswa Dyani . (1) Department of Advanced Materials, MINTEK, Randburg Randburg 2125, South Africa
Advances in nanomaterial synthesis make it possible to develop electrochemical sensors with increased sensitivity that can be
extensively applied to a wide variety of analytical problems including clinical, medicinal, drug discovery, food and
environmental areas. These sensing devices are based on the electron transfer between the analyte and the modified
electrode [1-3]. There are several reports on the catalytic activity of gold nanoparticle loaded electrodes for both oxidation and
reduction reactions [4–6]. Electrocatalysts with platinum nanoparticles loaded onto carbon tubule membranes [7] and highly
ordered nanoporous arrays of carbon [8] have been proven effective for oxidation and reduction reactions, but gold-based
catalysts offer an economic advantage over platinum-based catalysts. In this work, gold nanoparticles deposited on multiwalled carbon nanotubes (MWCNT-Au) were prepared using established procedures [9]. The MWCNT-Au were selfassembled on a gold electrode to investigate their (i) electron transfer (ii) surface ionization properties, and (iii) electrocatalytic
recognition properties towards the detection of target analytes. Atomic force microscopy, cyclic voltammetry and
electrochemical impedance spectroscopy are electrode characterization techniques used to determine the surface
morphology, stability and rate of electron transfer, respectively.
References:
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2. J. Pillay, K.I. Ozoemena, Electrochim. Acta 52 (2007) 3630.
3. J. Pillay, K.I. Ozoemena, Chem. Phys. Lett. 441 (2007) 72.
4. N. Lopez, J.K. Norskov, J. Am. Chem. Soc. 124 (2002) 11262.
5. T.V. Choudhary, D.W. Goodman, Top. Catal. 21 (2002) 25.
6. G.C. Bond, D.T. Thompson, Catal. Rev. 41 (1999) 319.
7. G.L. Che, B.B. Lakshmi, E.R. Fisher, C.R. Martin, Nature 393 (1998) 346.
8. S.H. Joo, S.J. Choi, I. Oh, J. Kwak, Z. Liu, O. Terasaki, R. Ryoo, Nature 412 (2001)169.
9. R. Zhang, M. Hummelgard, H. Olin, Material Science and Engineering 158 (2009)48- 52.
(1)

444. Women in Science and in Chemistry, with emphasis to Europe and France. Nicole J. Moreau , nj.moreau@free.fr,
28 rue Saint Dominique, Paris Paris 75007, France . (1) Comite National de la Chimie, Maison de la Chimie, Paris Paris
75007, France
It is claimed that women are under-represented in Science in general, and in chemistry in particular. However, when we look
at the number of girls in the so called “grandes ecoles” in Chemistry in France, we observe that they are equally-represented,
and even slightly over-represented. So, is it true that after their studies they disappear from the chemistry scene? And if it is
true, how can we explain this situation? We will discuss about the interest they take in science, about the obstacles they
will/could encounter to pursue in a scientific carrier, which part of the problems are due to themselves, and who or what does
bar them the way to success. We will also tentatively discuss the way women behave in the academic world, and compare the
way they react to various situations as compared to their male colleagues. Probably will the tendency be the same in most
European countries, but it will be mainly discussed about the statistics and tendencies in France. It will be interesting to
compare women's carriers in Science and in other domains, such as politics, management. A short historical outline will also
be reviewed.
(1)

445. Women's career in chemistry: education, science, business. Russian example. Natalia Tarasova ,
(1)
(1)
nptar@online.ru, Miusskaya Sq., 9, Moscow n/a 125047, Russian Federation ; Marina Rybakova ; Margarita Tschukina . (1)
Institute of Chemistry and Problems of Sustainable Development, D.Mendeleev University of Chemical Technology of Russia,
Moscow 125047, Russian Federation
The goals of sustainable development require the elaboration of the strategies that would guarantee the real gender equality
for women on local national, regional and global scale. According to Russian sociological surveys, the existing gender
stereotypes are the main obstacle for career development of women. For example, in elected national legislative and
executive bodies at all levels there are less than 16% of women. As far as the history of women-chemists is concerned, two
names should be mentioned: Anna Fedorovna Volkova, a member of the Russian Chemical Society, who was the first woman
to publish a scientific paper in chemistry, and Marie Skłodowska Curie, elected to the Russian Academy of Sciences in 1907,
and later on- the Honorary Member of the Academy of Sciences of the USSR. Now-days in Russia there are 8 universities of
chemical technology and more than 140 faculties of chemistry in classic universities. The situation is such that 40% of
graduates leave chemistry, 20% continue their career in areas that are related to chemistry and only 30% are directly involved
in chemistry or chemical technology.In the school year 2010 there were 49% of women among the students-chemists, 47% among the PhD students and 33% among the doctorate students (the highest academic degree in the Russian system).
Meanwhile, in the Russian Academy of Sciences, Branch of Chemistry and Material Science, there are less than 2% of
women. The major gender factors considered to be of importance in Russia will be discussed.
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446. Women in the chemical industry. Carolyn Ribes , cribes@dow.com, HH Dowweg 5, 446, Terneuzen Zeeland
4530AA, The Netherlands. (1) Analytical Technology Center, The Dow Chemical Company, Terneuzen 4530AA, The
Netherlands
Although women have been part of the chemical industry for over eight decades, their presence as scientists and leaders often
had low visibility. This presentation will explore the participation of women in the chemical industry in North America and
Europe. The author will share data describing the rates of participation, levels of achievement, and issues/barriers identified
women chemists from several different countries.
(1)

447. The profile of women in science and chemistry in Turkey. Ayse Zehra Aroguz , aroguz@istanbul.edu.tr, Avcilar
Campus, Istanbul Istanbul 34850, Turkey . (1) Chemistry, Istanbul University, Marmara Istanbul 34850, Turkey
A social movement was initiated in favor of liberty, equality, education of women and a place of woman in the society. The
th
emancipation movement has been started by Turkish women in the early 19 century. The first Teacher's Training College for
women was established during at that period. With the second constitution in the year 1908 secondary schools for girls were
founded. For the training of secondary school teachers Istanbul University started to admitted women in a separate deparment
at that period. However, very few Turkish women intended to continue their education abroad, specially in Europe,e.g .
Remziye Hisar who was the first women chemist in Turkey studied in Sorbonne University in France. She was also taught by
Maria Curie at the same university. The full emancipation of Turkish women took place after proclamation of the Turkish
Republic in 1923. Mustafa kemal Atatürk founder of modern Turkey made the advancement of women. This led to Turkish
women to take her place in the scientific world. After establishment of the Turkish republic more Turkish women were able to
study at the universities together with the men equally. This was also supported by the young republic. Recently number of
women scientists in chemistry are more then men.
(1)

448. Opportunity and temperament. From context to realization in the gender domain. Hebe Vessuri ,
hvessuri@gmail.com, Km 11 carretera panamericana, Altos de Pipe, Caracas Distrito Federal, Venezuela . (1) Department of
Science Studies, Venezuelan Institute for Scientific Research, Caracas Distrito Federal 1020-A, Venezuela
We shall start from considering the actual demographics of women scientists in Venezuela and will then look at several real
case stories of women scientists from Venezuela as narrated by the women that lived them, providing an explanation in terms
of the contexts in which their lives developed. We wish to present why and how those women became interested in science
and understand what might follow from their particular experiences. Adopting a sociological understanding of the way that
values are interpreted will hopefully give us an analytically consistent account of the case studies and show the rich variation
in the interplay between temperament and opportunity.
(1)

449. HSPI: High school POGIL initiative. Mary (Mare) K Sullivan , msullivan@bellevuechristian.org, 1601 98th Avenue
NE, Clyde Hill WA 98004, United States . (1) High School Science, Bellevue Christian School, Clyde Hill WA 98004, United
States
HSPI, the High School POGIL Initiative, is a network of high school chemistry and biology teachers seeking to improve student
mastery of course concepts while concurrently developing their group learning and higher-order thinking skills. With a
generous three-year grant of over $450,000 from the Toyota U.S.A. Foundation, HSPI is able to build upon the success of the
undergraduate-focused POGIL Project and carry the POGIL pedagogical model into secondary schools across the country.
The goal of HSPI is to improve science education at the High School level by focusing on these objectives:· To write, review,
and classroom test POGIL activities for First Year Chemistry, First Year Biology, and AP Biology classes· To create a national
network of High School teachers who effectively implement POGIL activities in the classroom· To train High School teachers
to facilitate POGIL workshops for their peers An Editor-in-Chief and a seven member editorial board oversee the curriculum
writing efforts of 12 high school chemistry and 12 high school biology “partner” teachers. An Advisory Board monitors subject
content and effectiveness of the professional development component of the initiative. The field-tested activities will be
available in August 2011. During this symposium session participants will become familiar with the HSPI curriculum
development process and will review a variety of the high school activities.
(1)

450. POGIL materials for high school chemistry. Linda Padwa , linda.padwa@stonybrook.edu, Life Sciences 001, Stony
Brook New York 11794-5233, United States . (1) Department of Science Education, Stony Brook University, Stony Brook New
York 11794-5233, United States
While POGIL began as a program to enhance college level chemistry instruction, teachers of chemistry at the high school level
(US grades 9 -12) have found that the methodology is extremely effective with their students. Teachers observe that guided
inquiry provides students with an opportunity to explore their understanding of basic concepts, followed by application of their
learning to new situations. Students become active learners instead of being passive recipients of instruction. Programs at
Stony Brook University have led to the development of a series of POGIL activities for use in the first year-long high school
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chemistry course. The activities were written by high school teachers and were posted on the POGIL web site. Teachers in the
United States and elsewhere have accessed and are using the activities. It has been noted that professional development with
POGIL methodology is an important component of teacher preparation that should precede incorporation of guided inquiry
activities into instruction. Without this training teachers might use POGIL activities as worksheets, which does not lead to many
of the process skills that are part of the POGIL approach to instruction. The program that led to the development of High
School POGIL activities and the associated professional development opportunities for teachers will be addressed in this
session. In addition, application of the POGIL methodology to other high school science disciplines will be explored.
(1)

451. POGIL in New Zealand. Suzanne Boniface , suzanne.boniface@vuw.ac.nz, PO Box 600, Wellington Wellington 6012,
New Zealand . (1) School of Chemical and Physical Sciences, Victoria University of Wellington, Wellington Wellington 6012,
New Zealand
POGIL is being used to promote active learning in both universities and high schools in New Zealand. High School science
teachers have embraced POGIL because of the way it links to the key competencies of the 'NZ Curriculum' introduced in
2007. These competencies are; thinking, using language, using symbols and text, self managing, relating to others, and
participating and communicating. Key competencies are embedded in learning in each of the curriculum areas and are
developed through the opportunities students are given to use them in increasingly wide-ranging and complex contexts. Hence
science provides a relevant context for developing such skills. With its emphasis on skills and process, POGIL supports this
development alongside the required content learning. Several universities have started to introduce POGIL in some Chemistry
and Physics programmes where there has been a move away from traditional lectures, usually in bridging or first year courses.
In each case, the use of POGIL has influenced both the style of lecture and tutorial presentations and the laboratory
components of the course. Funding is currently being sought for a collaborative project to further promote and support POGIL
as an active learning technique in university courses and to evaluate the effectiveness of POGIL where it is currently being
used.
This presentation will focus on how the use of POGIL has influenced both the style of lecture and tutorial presentations and the
laboratory components of the courses. It will also comment on how POGIL has been used in High School science classes.
(1)

452. Putting POGIL into the curriculum of the two-year college. Thomas B. Higgins , tbhiggins@ccc.edu, 30 E Lake St,
(2)
Chicago IL 60601, United States ; Scott E. Lewis . (1) Department of Chemistry, Harold Washington College, Chicago IL
60601, United States (2) Department of Chemistry, Kennesaw State University, Kennesaw GA 30144, United States
POGIL was implemented over a four-year period in the General Chemistry lecture and laboratory at Harold Washington
College, a minority-serving community college in downtown Chicago. During this time, 305 students were directly impacted,
learning chemistry in structured small groups and engaging in guided inquiry laboratory experiments. Evaluation of student
learning has centered on successful completion rates in the course (a final grade of A, B, or C - up 15% since intervention)
and final scores on a standardized American Chemical Society exam (average score essentially unchanged from the control
group). These results suggest that more students are completing the course successfully without a significant change in the
amount of chemistry being learned. Student interviews and data from the Student Assessment of Learning Gains show that, by
the end of the course, most students value the in-class interactions although some are initially resistant to group work.
Strategies used to circumvent this resistance will be shared. Other evaluations suggest an increase in students' logical thinking
ability and their chemistry self-concept.
(1)

453. Nerve agent and pesticide dealkylation with group 13 chelates. David Atwood , datwood@uky.edu, 505 Rose
(1)
(2)
Street, CP-347, Lexington KY 40506-0055, United States ; Rahul Butala ; Michael McKee . (1) Department of Chemistry,
University of Kentucky, Lexington KY 40506, United States (2) Department of Chemistry and Biochemistry, Auburn University,
Auburn AL 36849, United States
A wide range of group 13 chelate compounds can quickly dealkylate, and thereby deactivate, problematic organophosphates
(OPs) at ambient temperatures. These include dinuclear L[BX2]2 and mononuclear LBX and LAlX (where L= Salen or
Salen(tBu) and X= Cl, Br; J. Am. Chem. Soc. 128 (2006) 1147). Theoretical studies confirm that the first step in the
mechanism is the formation of a Lewis acid-base complex between the group 13 element and OP, but that the dealkylation
event may be different for boron and aluminum. The final products of the reactions contain a dealkylated phosphate ester
covalently bonded to the group 13 element through M-O-P linkages (a dealkylated phosphinate is shown in the figure). The
U.S. Army Edgewood Chemical and Biological Center has demonstrated the dealkylation of actual pesticides and nerve
agents with these compounds (New J. Chem. 32 (2008) 783). Thus, the group 13 reagents have potential utility for the
deactivation of OPs in bulk, or for the decontamination objects in the field. Studies are in progress to 1) determine whether the
deactivation reaction can be conducted in the gas phase; opening the possibility of using the group 13 reagents for the
removal of OPs such as plasticizers in indoor environments and 2) create water-compatible derivatives for the mitigation of
OPs such as pesticides in aquatic environments.
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454. Aluminum complexes based on multidentate ligands for homogeneous catalysis. Miguel A Muñoz-Hernandez ,
mamund2@ciq.uaem.mx, Av. Universidad 1001, Col. Chamilpa, Cuernavaca Morelos 62209, Mexico ; Sara A Cortés
(1)
(1)
(1)
(1)
(1)
Llamas ; Norma Tiempos-Flores ; Hugo Saucedo-Azpeitia ; Ernesto Rufino-Felipe ; Fabio A Vengoechea-Gomez . (1)
Centro de Investigaciones Quimicas, Universidad Autonoma del Estado de Morelos, Cuernavaca Morelos 62209, Mexico
A series of aluminum complexes with different polydentate ligands based on biphenols and Schiff based ligands will be
presented. The complexes were prepared by reaction of the ligand with aluminum or zinc organyls in non-donor solvents or in
the presence of ethers. Depending on the reaction media the complexes are monomeric or dimeric. The catalytic activity of the
new species was investigated for the Diels-Alder cycloaddition reaction or for the polymerization of rac-lactide

(1)

455. New ligands for the heavy group 15 and 16 elements. Paul J Ragogna , pragogna@uwo.ca, 1151 Richmond St.,
London ON N6A 5B7, Canada . (1) Department of Chemistry, The University of Western Ontario, London ON N6A 5B7,
Canada
Current research in the field of main group chemistry provides substantial insight into the way molecules are held together
(chemical structure and bonding), where this greatly assists in the assessment of such compounds as practical materials.
Investigations of this type are primarily an academic study, however many of the results have translated into substantial
economic benefit. Main group elements are playing increasingly prominent roles in electronic materials, pharmaceuticals,
nanoscience, molecular self assembly, hydrogen storage and catalysis. Pushing the limits of new structure and bonding of the
p-block elements has been at the forefront in achieving the above goals for approximately the last 15 years. This has extended
from isolating main group element multiple bonds, identifying new chemistry for low oxidation state/low coordinate atom
centres to unprecedented reactivity. Understanding the chemistry of the ligands and supporting substituents bound to the pblock element of interest is central, and a universal issue, before one can harness any new or interesting chemistry. In this
context, we have been studying the reactions between a wide variety of diimine ligands with the heavier group 15 (P, As, Sb)
and 16 (S, Se, Te) elements, including those with electrochemically active substituents installed on the imine nitrogen (eg.
Thiophene, metallocenes).
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Selected References: A. L. Brazeau, A. S. Nikouline, P. J. Ragogna Chem. Commun. 2011 (Accepted;
DOI:10.1039/C1CC10949A); (2) C. D. Martin, P. J. Ragogna Chem. Commun.2011 (Submitted) (3) J. L. Dutton, T. L. Battista,
M. J. Sgro, P. J. Ragogna Chem. Commun.2010, 46, 1041; (4) C. D. Martin and P. J. Ragogna Inorg. Chem. 2010, 49, 8164;
(5) J. L. Dutton and P. J. Ragogna Chem. Eur. J. 2010, 16, 12454; (6) A. L. Brazeau, C. A. Caputo, C. D. Martin, N. D. Jones,
P. J. Ragogna Dalton Trans. 2010, 39, 11069.
(1)

456. Lewis acidic properties of heavier pnictogenium ions. Casey R Wade , cwade@chem.tamu.edu, TAMU 3255,
(1)
College Station Texas 77843-3255, United States ; Francois P Gabbai . (1) Department of Chemistry, Texas A&M University,
College Station TX 77843, United States
As part of our longstanding interest in the chemistry of main group Lewis acids, we have recently become interested in the
properties of heavier pnictogenium ions. Owing to the electropositive character of these elements as well as to the presence of
low lying vacant orbitals, these onium ions behave as acceptors that are especially well suited for the recognition of small
nucleophilic anions. Examples of such a behavior is illustrated by the unparalleled anion affinity of the stibonium borane
+
complex [o-Mes2B-C6H4-SbPh2Me] which forms a fluoride complex stabilized by a B-F-Sb chelate motif (Figure 1). To test the
relevance of this approach to other topical areas of chemistry, we have also decided to determine if heavier onium ions could
engage transition metal atoms in donor-acceptor interactions. Toward this end, we have synthesized a series of complexes
including the gold-antimony derivative shown in Figure 2. While the short Au-Sb separation of 2.76 Å supports the presence of
a Au-Sb donor-acceptor interaction, DFT calculations as well as Au L3- and Sb K-edge XANES spectra reveal that this
complex may also be described as an aurate-stibonium derivative.

457. Syntheses and properties of transition metal complexes bearing a boron-based PBP-pincer ligand. Makoto
(1)
(2)
Yamashita , makotoy@chembio.t.u-tokyo.ac.jp, 1-13-27 Kasuga, Bunkyo-ku Tokyo 112-8551, Japan ; Maki Hasegawa ;
(2)
(2)
Yasutomo Segawa ; Kyoko Nozaki . (1) Department of Applied Chemistry, Faculty of Science and Engineering, Chuo
University, Bunkyo-ku Tokyo 112-8551, Japan (2) Department of Chemistry and Biotechnology, Graduate School of
Engineering, The University of Tokyo, Bunkyo-ku Tokyo 113-8656, Japan
Transition metal boryl complexes, having boron-transition metal bond(s), have been extensively investigated as an
intermediate in catalytic borylation reaction. However, boryl ligand itself is an anionic monodentate ligand, therefore, it is
difficult to utilize the strong sigma-donor ability of boryl ligand. Here we report a systematic study on syntheses and properties
of PBP-iridium and rhodium complexes.

(1)

458. Boron analogues of carbenes? Simon Aldridge , simon.aldridge@chem.ox.ac.uk, Inorganic Chemistry Laboratory,
(1)
(1)
(1)
South Parks Road, Oxford Oxfordshire OX1 3QR, United Kingdom ; Andrey Protchenko ; Liban Saleh ; Philip Mountford ;
(2)
(2)
(3)
Krishna Hassomal Birjkumar ; Nikolas Kaltsoyannis ; Cameron Jones . (1) Department of Chemistry, University of Oxford,
Oxford OX1 3QR, United Kingdom (2) Department of Chemistry, University College London, United Kingdom (3) School of
Chemistry, Monash University, Australia
Transition metal boryl complexes LnM-BX2 represent a highly topical area of research, with relevance, for example, to recent
advances in alkane and arene C-H activation chemistry. However, limitations in the available synthetic methodologies have
until recently confined such complexes to certain elements of the d-block (typically with high d electron counts). The landmark
synthesis in 2006 of the nucleophilic boryllithium reagent {(HCNDipp)2B}Li(thf)2 offers the potential to open up new areas of the
0
Periodic Table, including d and f-block systems, which (by analogy, for example, with related alkyl complexes) might be
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expected to show significantly different patterns of reactivity from existing late d-block complexes. We have recently begun to
examine the coordination chemistry of the {(HCNDipp)2B} ligand - focussing on novel f-, d- and heavier p-block complexes,
and on comparison of properties with related gallium-containing systems. Thus for example, we report the syntheses (i) of the
first 2-centre, 2-electron Ln–B sigma bonds (Figure 1); and (ii) of unusual heavier p-block derivatives featuring the metal
centre(s) in novel oxidation states. These preliminary forays into the chemistry of the {(HCNDipp)2B} ligand imply that its
properties have less in common with isoelectronic N-heterocyclic carbene systems, than with the bulky (anionic) terphenyl
ligand family.

(1)

459. Redox-active octanuclear complexes containing Fe4O4-cubanes. Raphael G. Raptis , raphael@epscor.upr.edu, PO
Box 23346, San Juan Puerto Rico 00931, Puerto Rico . (1) Chemistry, University of Puerto Rico, San Juan Puerto Rico 00931,
Puerto Rico
The construction of molecular devices incorporating different functions can be achieved by covalent synthesis. However, the
cost of such materials may become forbidding in real applications if a large number of synthetic steps are required. Thus, if the
final properties do not depend on covalently linking the parts, it would be advantageous to let a multi-component system selfassemble in a way that creates the desired relation between all the molecules. Here we explore this strategy to create an
ordered multi-component system inside a 2D metal-organic framework (MOF).The coordination polymer [Fe(SCN)2(bis-4pyridylaldazine)2]n
[Fe(phenanthroline)3]2n(ClO4)2n·nbis-4-pyridylaldazine·4nH2O 1 was crystallised from a MeOH/MeCN solution and the structure
4+
consists of layered (4,4) 2D-nets with supramolecular ([Fe(phen)3]2bphz) units in the pores and disordered water and
perchlorate anions.

The same supramolecular motif could be independently prepared as [Fe(phen)3]2·bphz(ClO4)4×xMeOH 2, and the
2+
[Ru(phenanthroline)3] derivative 3, isotructural to 1, was also prepared although a complete structure determination was
prevented by low crystal quality. Compounds 1 and 3 are rare examples of how several large and different components can be
assembled inside a 2D coordination network and provide a concept for multi-component self-assembly.
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460. Homoleptic complexes [M{Ru(µ-H)3(PR3)3}2]: Divalent, first row transition metal ions coordinated by six hydrides.
(1)
(1)
Markus Plois , m_ploi01@uni-muenster.de, Corrensstrasse 30, Muenster NRW 48149, Germany ; Robert Wolf . (1)
Department of Inorganic and Analytical Chemistry, University of Muenster, Muenster 48149, Germany
Although the hydrogen atom is the simplest ligand, transition metal polyhydrides continue to fascinate experimental and
1
theoretical chemists alike. Most known polyhydride complexes feature additional ligands next the hydrides, e.g. phosphanes.
Homoleptic polyhydrides, i.e. complexes where the transition metal centre is exclusively surrounded by hydrogens, remain
2-4
very rare, in particular for the first row transition metals.
Here we describe a new, successful approach towards the
preparation of homoleptic polyhydride complexes of 3d transition metal ions. In this contribution, we describe a series of new
trinuclear compounds [M{Ru(µ-H)3(PR3)3}2] (M = Cr, Mn, Fe, Co, Ni and Zn) that were synthesised via a salt metathesis
procedure and crystallographically characterised. The molecular structures of the complexes feature a rare MH6 motif. Key
spectroscopic and magnetic properties of the new compounds are discussed.

Literature:
1. F. Maseras, A. Lledós, E. Clot, O. Eisenstein, Chem. Rev. 2000, 100, 601.
2. a) T. Weichselfelder, B. Thiede, Liebigs Annalen 1926, 64; b) R. Bau, D. M. Ho, S. G. Gibbins, J. Am. Chem. Soc 1981,
103, 4960.
3. L. F. Rhodes, J. C. Huffman, K. G. Caulton, J. Am. Chem. Soc. 1983, 105, 5137.
4. S. Pfirrmann, C. Limberg, C. Herwig, C. Knispel, B. Braun, E. Bill, R. Stösser, J. Am. Chem. Soc. 2010, 132, 13684.
-

(1)

461. Synthesis and reactions of a "Cp*Fe " equivalent. Eva-Maria Schnoeckelborg , r.wolf@uni-muenster.de,
(1)
(1)
Corrensstr. 30, Muenster NRW 48149, Germany ; Jennifer Malberg ; Robert Wolf . (1) Institute of Inorganic and Analytical
Chemistry, University of Muenster, Muenster 48149, Germany
Polyarene transition metalates are highly reactive anionic complexes that may serve as excellent sources of "naked" metal
anions.[1] Naphthalene and anthracene metalates have been reported for various early transition metals, but examples with
electron rich metals such as iron remain scarce.[2]In this contribution, we describe the synthesis, spectroscopic properties and
reactive behaviour of novel cyclopentadienyl-substituted naphthalene and anthracene iron complexes. Several new
compounds containing the Cp* ligand (Cp* = C5Me5) have been isolated and structurally characterized. For example, the salt
4
[K(18-crown-6){Cp*Fe(η -C10H8)}] (1) was obtained from the reaction of Cp*Li, FeCl2 and two equiv. potassium naphthalene.[3]
Reactions of complex 1 with tolane, tert-butyl phosphaalkyne and white phosphorus demonstrate that this complex has great
potential as a source of the "Cp*Fe " synthon.

[1] J. E. Ellis, Inorg. Chem. 2006, 45, 3167.
[2] a) W. W. Brennessel, R. E. Jilek, J. E. Ellis, Angew. Chem. Int. Ed. 2007, 46, 6132; b) W. W. Brennessel, V. G. Young, Jr.,
J. E. Ellis, Angew. Chem. Int. Ed. 2002, 41, 1211.
[3] R. Wolf, E.-M. Schnöckelborg, Chem. Commun. 2010, 46, 2832.
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

164 | P a g e

IUPAC 2011 Abstracts

462. An insight into the molecular mechanisms of molybdoenzymes using molybdenum (V) complexes and different
(1)
substrates as model systems. Jevon C Samuels , jevon.samuels@hotmail.com, Mona, Kingston Kingston 7, Jamaica ;
(1)
(2)
(3)
Novelette Sadler-McKnight ; Susanne Olsson ; Gert Göransson . (1) Department of Chemistry, The University of the West
Indies-Mona, Kingston Mona, Jamaica (2) Department of Chemistry, The University of Gothenburg, Gothenburg, Sweden (3)
Department of Chemistry, Chalmers University of Technology, Gothenburg, Sweden
2+

(PyH)2[Mo2O4(Ox)2(H2O)2].H2O (1), a binuclear molybdenum (V) complex containing the Mo2O4 central core has been
synthesized. This complex was prepared from sodium molybdate using three different reducing agents; namely hydrazine
hydrate, sodium borohydride and sodium dithionite. In all cases crystals, suitable for single crystal X-ray analysis, were
obtained within 2 days. The mononuclear molybdenum (V), (PyH)3[MoOCl4H2O]2Cl complex was also synthesized and
characterized. The hydrolysis of (PyH)3[MoOCl4H2O]2Cl in an acetonitrile/water mixture produces the pseudopolymorph of
compound 1. All complexes were characterized using X-ray, IR, UV/VIS spectroscopy and Cyclic voltametry. The redox
properties of (PyH)2[Mo2O4(Ox)2(H2O)2] were investigated in acidic medium with several substrates, namely: peroxodisulphate,
iron(III), hydrogen peroxide, nitrate/nitrogen dioxide, permanganate (manganate (VII)) and dichromate (chromate (VI)). In all
cases the redox processes suggest two electron transfers during the reduction of the complex to the molybdenum (VI)
species. The reaction of compound 1 with molybdate (VI) in ethanoic acid- sodium ethanoate buffer produces a blue-green
species which is believed to be a type of Mox(V)-Moy(VI) polyoxomolybdate compound. The results of the kinetic studies
carried out between compound 1 and hydrogen peroxide in acidic medium will be discussed.
463. Trinuclear and hexanuclear Cu(II)-pyrazolate clusters: Structure, reactivity and spectroscopy. Logesh
(1)
(1)
Mathivathanan , mathivathanan.logesh@uprrp.edu, PO Box 23346, San Juan PR 00931, Puerto Rico ; Raphael G. Raptis .
(1) Department of Chemistry, University of Puerto Rico - Rio Piedras, San Juan Puerto Rico 00931, Puerto Rico
We have prepared a series of Cu(II)-pyrazolate complexes of varying nuclearity and characterized structurally and
spectroscopically. The most interesting ones are triangular, trinuclear Cu(II)-pyrazolates of the general formula, [Cu3(µ3-E)(µ-4R-Pz)3X3], where E=OH, O, (Cl)2, (Br)2; R = H, Cl, Br, NO2, CHO, COOR; X = Cl, Br, RCOO, SCN and trigonal prismatic,
z
hexanuclear complexes of the formula, [{Cu3(µ3-O)(µ-4-R-Pz)3}2{µ-4-R'-3,5-Ph2Pz}3] , z = 0 and –1. The unique chemical and
spectroscopic properties of the complexes have already been well-established by our research group. We will present new
results on the redox-induced structural changes and reactivity of these complexes that provide previously inaccessible
products. Our discussion will include structural, spectroscopic and computational evidence for the aforementioned
reactivity/observations.
(1)

464. Synthesis and characterization of phosphorus-centered cations. Jan J. Weigand , jweigand@uni-muenster.de,
(1)
(1)
(1)
Corrensstr. 30, Münster NRW 48149, Germany ; Kai-Oliver Feldmann ; Michael H. Holthausen ; Florian D. Henne ; Antje
(1)
(1)
(1)
K. C. Echterhoff ; Stephen Schulz ; Maximilian Donath . (1) Department of Inorganic and Analytical Chemistry, WWU
Münster, Münster NRW 48149, Germany
Our research focuses on the development of phosphenium cations with promising reactivity, phosphorus rich [P] building
blocks with high synthetic potential and cationic polyphosphorus cages. The particular interest in the functionalization of
white phosphorus stems from the demand of new phosphorus-containing structures and the direct synthesis of
organophosphorus compounds (OPCs). Substantial efforts have been devoted to the development of direct P4
functionalization to escape the traditional stages via the intermediacy of PCl3 and subsequent transformation reactions. In
this respect we are developing general protocols for the formation of cationic phosphorus cages by consecutive insertion of
[1,2]
phoshenium cations into P-P bonds of P4.
We could show, that these cationic cages undergo stepwise degradation reaction
with NHCs to form novel [P] building blocks. Furthermore, we are interested in efficient, large scale synthesis of highlycharged phosphorus-centered cations. The unique combination of weakly bound pyrazole moieties and the high positive
charge in e.g. the Janus-head type diphosphorus trication [pyr3P2][OTf]3 (pyr = 3,5-dimethylpyrazole) results in an high
synthetic potential. The application of such highly-reactive, polycationic phosphorus compounds aims for the generation of
novel OPCs. This is an conceptually new approach to the preparation of large phosphorus and mixed phosphorus-main group
[3]
element frameworks.
[1] Eur. J. Inorg. Chem. 2008, 4343; [2] a) Angew. Chem. Int. Ed. 2009, 48, 295; b) J. Am. Chem. Soc. 2009, 131, 14210; c)
Chem. Commun. 2010, 46, 6921; [3] a) Angew. Chem. Int. Ed. 2010, 49, 6178; b) J. Am. Chem. Soc. 2010, 132, 16321.
+

(1)

465. Synthesis and reactions of the P(III) cation [LPCl2] (L = NHC). Florian D. Henne , f.d.henne@uni-muenster.de,
(1)
Corrensstr. 30, Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Institut fuer Anorganische und Analytische Chemie,
Westfaelische Wilhelms-Universtiaet, Muenster 48149, Germany
Several types of phosphorus-centered cations are known, however, most of them require stabilization via adduct formation
[1]
with Lewis bases. Multiply-charged phosphorus-centered cations which incorporate trivalent P(III)-atoms and are suitable for
[2]
+
further functionalization, however, they are not readily accessible. The presented Phosphorus-centered cations [LPCl2] and
2+
[3]
[L2PCl] are synthesized by the reaction of PCl3 with an “onio-substituent transfer reagent”. Depending on the stoichiometry
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of the transfer reagent PCl3, mono and dications [LPCl2][OTf] and [L2PCl][OTf]2 (1[OTf]) are obtained via sequestration of the
chloride substituent, into Me3SiCl. This approach was extended to the corresponding arsenic derivative (2[OTf]). These cations
[4]
react readily with nucleophiles (Me3SiCN, Me3SiN3) to form interesting and new cations, e.g. 3[OTf] and 4[OTf]. Syntheses
and displacement reactions are presented and discussed in this presentation.

References:
[1] a) N. Burford, P. J. Ragogna, Dalton Trans. 2002, 4307;b) C. A. Dyker, N. Burford, Chem. Asian J. 2008, 3, 28.
[2] a) J. J. Weigand, N. Burford, R. J. Davidson, T. S. Cameron, P. Seelheim, J. Am. Chem. Soc. 2009, 131, 17943; b) R.
Weiss, S. Engel, Angew. Chem. Int. Ed. 1992, 104, 239.
[3] G. Bouhadir, R. W. Reed, Régis Réau, G. Bertrand, Heteroatom. Chem. 1995, 6, 371.
[4] J. J. Weigand, K.-O. Feldmann, F. D. Henne, J. Am. Chem. Soc. 2010, 132, 16321.
(1)

466. Phosphorus(III)-centered cations for P4 functionalization. Michael H. Holthausen , m.holthausen@uni(1)
muenster.de, Corrensstrasse 28-30, Muenster Nordrhein Westfalen 48149, Germany ; Jan J Weigand . (1) Institut fuer
Anorganische und Analytische Chemie, Westfaelische Wilhelms-Universitaet Muenster, Muenster Nordrhein Westfalen 48149,
Germany
The activation and functionalization of white phosphorus by transition metal complexes, N-heterocyclic carbenes and carbene[1]
like main group fragments is of considerable current interest. The pronounced amphiphilic nature of phosphenium ions
renders their behavior as both, Lewis acidic and Lewis basic. This comes to the fore in element-element bond insertion
reactions, making them interesting species to be systematically studied in P4 functionalization reactions. Employing a solvent[2]
free methodology and using chlorophosphanes as a source of phosphenium ions the functionalization of the P4 tetrahedron
+
2+
3+
was achieved. This concept enables the formation of the phoshphorus-rich cations [Ph2P5] (1), [Ph4P6] (2) and [Ph6P7] (3)
+
[3]
by consecutive insertion of [Ph2P] into the P-P bonds of P4.
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Furthermore we present the utilization of cyclo-1,3-diphospha-2,4-diazane [DippNPCl]2 in combination with the GaCl3. and P4
+
2+
[4]
to sequently form the cage compounds [P5(DippN)2PCl] (4) and [P5(DippN)2P5] (5). This protocol can be extended to the
+
application of four-membered phosphorus-nitrogen-metal heterocycles leading to the formation of cationic [P5(NSiMe3)2SiCl2]
[5]
(7) and zwitterionic P5(NSiMe3)2AlCl2 (8).
References:
[1] J. M. Lynam, Angew. Chem. Int. Ed. 2008, 47, 831.
[2] J. J. Weigand, N. Burford, A. Decken, Eur. J. Inorg. Chem. 2008, 4343.
[3] J. J. Weigand, M. H. Holthausen, Angew. Chem. Int. Ed. 2009, 48, 295.
[4] M. H. Holthausen, J. J. Weigand, J. Am. Chem. Soc. 2009, 131, 14210.
[5] M. H. Holthausen, C. Richter, A. Hepp, J. J. Weigand, Chem. Commun. 2010, 46, 6921.
(1)

467. Effect of moisture content and temperature on pesticide volatilization from soil. Scott R. Yates ,
(2)
scott.yates@ars.usda.gov, 450 W. Big Springs Road, Riverside CA 92507, United States ; Riki Raichman ; Todd H.
(1)
Skaggs . (1) U.S. Salinity Laboratory, USDA-ARS, Riverside CA 92507, United States (2) Department of Environmental
Physics, P.O.Box 19, Israel Institute for Biological Research, Ness-Ziona, Israel
Modern agricultural systems have helped to sustain a growing world population. While the use of pesticides has led to
increased crop yields, emissions to the atmosphere can adversely affect human and environmental health. Many soil and
atmospheric processes affect pesticide fate, transport and volatilization and an improved understanding is needed to develop
optimal methods to control emissions. Recent field studies have been conducted to measure the volatilization rate and to
elucidate factors affecting emissions. Numerical models have been developed to simulate pesticide fate, transport and
volatilization and have also been used to evaluate our current understanding of the transport process and to asses our ability
to predict atmospheric emissions. The purpose of this presentation is to explore several aspects of pesticide fate and transport
that require additional research attention and to describe current research efforts to improve the prediction of pesticide
emissions to the atmosphere. As the scientific community gains a better understanding of the relationships between
anthropogenic activities and their effects on environmental systems, technological advances should enable continued
agricultural production while reducing adverse consequences on the environment and public health.
(1)

468. Environmental risk assessment in paddy rice fields: A global overview. Johannes B.H.J. Linders ,
jan.linders@rivm.nl, P.O. Box 1, A. van Leeuwenhoklaan 9, Bilthoven Utrecht 3720 BA, Netherlands Antilles . (1) Expert
Centre for Substances, National Institute for Public Health and the Environment, Bilthoven 3720 BA, The Netherlands
Rice is an important crop in many parts of the world and also in paddy rice fields many pesticides are applied to control pests
and diseases. In most countries pesticides are required to be registered before they may be marketed. During the registration
process, an environmental risk assessment process may be one of the items that governments may want to evaluate before a
registration is granted. In the current paper an overview is given of rice management practices and accompanying risk
assessment methods that are applied in several countries. The focus will be on the environmental risk assessment and the
mathematical models that are used to calculate potential concentrations in environmental compartments like soil, groundwater
and surface water. These predicted estimated environmental concentrations, commonly called PECs, may then be used to
compare them with effect concentrations for different relevant organisms. The way this process is performed in several
countries around the globe are dealt with, conclusions and recommendations for other countries not familiar with risk
assessment processes are proposed.
469. Cavity ring-down spectroscopy-based titration protocol for the characterization of the ion sorption properties of
(1)
CaCO3(s) in aqueous solutions. Adrian Villegas-Jimenez , adriano@gl.ciw.edu, 5251 Broad Branch Road NW,
(1)
(2)
Washington DC 20015, United States ; Robert M Hazen ; Dimitri A Sverjensky . (1) Geophysical Laboratory, Carnegie
Institution of Washington, Washington DC 20015, United States (2) Earth and Planetary Sciences, Johns Hopkins University,
Baltimore Maryland 21218, United States
Chemical reactions at the CaCO3(s)-water interface play a key role in the solution chemistry of aquatic systems by regulating
pH and alkalinity and governing the mobility/bioavailability of trace metals, organic pollutants, and radionuclides. They also
impact the long-term biogeochemical cycling of major elements, affect important biomineralization processes in the ocean, and
influence the chemistry of volatile inorganic and organic acids in the atmosphere. In addition, numerous engineering processes
ranging from the manufacturing of bio- and geo-materials to the optimization of oil recovery, nuclear waste disposal, and
CO2(g) sequestration technologies largely rely on physical-chemical processes at the CaCO3(s)-water interface. Surprisingly,
despite numerous studies focused on this interface, some of its properties are still not fully understood. The mechanisms
dictating surface charge development, the pH of isoelectric point, and the (ad)sorption behavior of protons and lattice-derived
ions remain controversial. This is largely due to the lack of suitable physical-chemical approaches allowing a rigorous
characterization of sorption equilibria over expanded compositional ranges. In this study, we developed a novel titration
protocol that allowed, for the first time, an accurate monitoring of the chemistry of CaCO3(s)-H2O-CO2(g) systems during
surface titrations conducted over a broad range of conditions of environmental and industrial relevance. Accurate pCO2
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measurements were obtained using a gas-recirculation device and a last-generation Cavity Ring-Down Spectrometer (CRDS)
that correctly accounts for water vapor interferences with minimum sample perturbation, a major advantage over conventional
IR spectrometers. Our approach allowed generating high-quality sorption data suitable for the calibration of predictive ion
exchange, adsorption, and/or surface complexation models for CaCO3(s) surfaces
(1)

470. Residues of pesticides in transgenic crops. Gijs A. Kleter , gijs.kleter@wur.nl, Akkermaalsbos 2, Wageningen
(2)
(3)
(4)
(5)
Gelderland 6708WB, The Netherlands; John Unsworth ; Caroline A Harris ; Irene B de Alleluia ; Kevin Bodnaruk ;
(6)
(7)
(8)
(9)
(10)
(11)
Elizabeth Carazo ; Arata Katayama ; Baruch Rubin ; Yehuda Sheva ; Gerry R Stephenson ; Carmen Tiu . (1) RIKILT
– Institute of Food Safety, Wageningen University & Research Center, Wageningen NL-6708WB, The Netherlands (2)
Consultant, Essex England CM1 7EA, United Kingdom (3) Exponent International, Ltd., Harrogate England HG2 8RB, United
Kingdom (4) Divisao de Meio Ambiente, Instituto Nacional de Tecnologia, Divisao de Meio Ambiente RJ 20081-310, Brazil (5)
AKC Consulting Pty., Ltd., West Pymble NSW 2073, Australia (6) Escuela de Fitotech. y Centro de Investigacion en
Contaminacion Ambiental, Universidad de Costa Rica, San José, Costa Rica (7) EcoTopia Science Institute, Nagoya
University, Chikusa, Nagoya 464-8603, Japan (8) Dept. of Field Crops, Vegetables & Genetics, The Hebrew University of
Jerusalem, Rehovot IL-76100, Israel (9) TAHAL Consulting Eng., Ltd., Tel Aviv IL-61111, Israel (10) Department of
Environmental Biology, University of Guelph, Guelph Ontario N1G 2W1, Canada (11) Dow AgroSciences, Indianapolis IN,
United States
Transgenic commodity crops are grown at a large scale in various countries. Pesticide use can be altered following the
introduction of transgenic crops into agriculture, as has been observed in previous review of usage data. In transgenic
herbicide-resistant crops, herbicide residue profiles and levels may have been changed as compared to conventional crops.
No generalizations can be inferred with regard to the need to change residue definitions and maximum residue levels for
herbicide residues in transgenic crops, depending on the particular crop and herbicide in question. Transgenic insect-resistant
crops express proteins with insecticidal action, such as Cry proteins derived from Bacillus thuringiensis. National authorities
may take different regulatory approaches towards the approval procedures for these proteins, with some nations distinctly
categorizing them as pesticides. The assessment of their safety nonetheless follows an internationally harmonized approach
as has been laid down, for example, in Codex alimentarius guidelines for the safety assessment of foods derived from
transgenic crops. The safety assessment usually comprises a combination of in-silico, in-vitro, and in-vivo methods to ensure
that the newly expressed protein does not pose a health concern for humans and animals.
(1)

471. Biodegradability of pesticides in soil: Measuring and modeling metabolic rates in soil pore water. Wenlin Chen ,
wenlin.chen@syngenta.com, P.O. Box 18300, 410 Swing Road, Greensboro North Carolina 27358, United States . (1) Product
Safety/R&D, Syngenta Crop Protection, LLC., Greensboro North Carolina 27358, United States
Microbial metabolism is an important degradation pathway for pesticides in soil. Increasing evidence has shown that
intracellular transformation of chemicals takes place primarily in the microbe-accessible aqueous phase (soil pore water) of the
soil-water system. Consequently, the rate of pesticide biodegradation may be affected by the concurrent processes of
sorption/desorption which determine the mass transfer of organic substrates between the bioavailable aqueous phase and the
soil matrices where microorganisms are absent (intra-particle/intra-aggregate micro-pores/interstitial surfaces). In this
presentation, several literature data sets (multiple chemicals in different soils) with direct measurements of soil pore water
concentrations are used to elucidate the effect of sorption/desorption on biodegradation. A bioavailability factor defining the
proportion of the degradable mass under the condition of sorption/desorption is explored for estimating the intrinsic
biodegradability in soil pore water. Potential linear free energy relationships of compound biodegradability with molecular
properties are also discussed.
472. The role of mid infrared spectroscopy as a rapid tool for assessing pesticide sorption in tropical soils. Rai
(1)
(1)
(1)
Kookana , Rai.Kookana@csiro.au, PMB 2, Glen Osmond SA 5051, Australia ; Mohsen Forouzangohar ; Ronald Smernik .
(1) Land and Water, CSIRO, Glen Osmond SA, Australia
13

Not only the content but the chemistry of organic carbon (SOC) determines the sorption of pesticides in soil. Solid state CNMR spectroscopy is currently the “gold standard” to characterise the chemistry of SOC. However, it is expensive and
sometimes is limited by low signal strength of NMR spectra. Mid infrared (MIR) spectroscopy with partial least-squares (PLS)
offers a potentially cost-effective technique for estimating sorption coefficients (Kd) of pesticides in soils by incorporating SOC
content, its chemistry and other mineralogical properties influencing sorption. We combined MIR spectroscopy with PLS to test
the performance of this approach against the widely used “Koc approach”. More than 100 surface soils across a 500 km
transect from Australia were used in this study. A non-ionic pesticide, diuron [3-(3,4-dichlorophenyl)-1,1-dimethylurea], was
chosen as a test compound. Kd values were measured in triplicate using a batch equilibrium method. Diffuse reflectance
spectral measurement was performed on a Fourier transform mid-infrared spectrometer. We showed that MIR-PLS provides a
more accurate estimate of pesticide sorption in comparison with the KOC model. The method has the advantage of providing a
more direct estimation based on various soil properties and involving fewer steps than the indirect estimate via the KOC model,
thus reducing errors in the measurement of SOC and Kd, resulting in a cost effective and repeatable technique for fast
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throughput of samples. This technique can facilitate rapid generation of locally-based accurate sorption data for pesticides in
tropical soils.
(1)

473. Designing and assembly of a pilot plant of degradation of cyanide in mining wastewaters. Aida Liliana Barbosa ,
abarbosal@unicartagena.edu.co, Campus de Zaragocilla ,Exact and Natural Science Faculty, Chemistry Building, Research
Laboratory of Catalysis and New Materials, LICATUC, Cartagena Bolivar NA, Colombia . (1) Chemistry Department, University
of Cartagena, Cartagena Bolivar NA, Colombia
Cyanide presence in aqueous effluents in South America, claim for immediate intervention, throughout of development and
-1
deployment of clean technologies. For this purpose, a photocatalytic wastewater pilot plant was designed to treat 20 L h ,
using an advanced oxidation processes (AOPs). The hydroxyl radicals were generated, being able to neutralized polluting
substances. Photocatalysis was applied to actual runoff water, present in pools to cyanide oxidation, analyzing variables such
as: [TiO2], pH, radiation intensity and treatment time . With this purpose, it was designed a Parabolic Cylinder Rotary Reactor
1
-1
(RCPR) and were used as optimum variables pH 9.5 and 0.35 g L- of catalyst, for an initial concentration to 100 mg L to
cyanide per 180 min, achieving a 70% to 80% cyanide degradation. The reactor configuration employs diffuse radiation and
was avoided used to H2O2, which is desirable because, it increases toxicity effluent. As reaction products of cyanide removal,
were measured Ammonia, Cyanate and nitrates from water synthetic samples. For actual samples, physicochemical
characterization tests, showed a marked reduction in sulfates, phosphates, lead and cadmium, were also quantified,
ammonium and cyanate ions, which are reaction photocatalytic products. The results indicate that mining areas, with higher
-1
sun radiation during the entire year, is feasible exploitable the implementation of a pilot plant to 20 L min , for treating
pollutants of complex mixture with a higher metal content.
Key words: Parabolic Cylinder Rotary Reactor (RCPR), TiO2 Photocatalysis; cyanide removal.
474. Urea electrochemical bioreactor coupled to a forward-/reverse-osmosis subsystem for energy and water
(1)
recycling. Carlos R Cabrera , carlos.cabrera2@upr.edu, P.O. Box 70377, San Juan Puerto Rico 00936-8377, United States
(1)
(1)
(1)
(2)
(2)
; Eduardo Nicolau ; Jose J Fonseca ; Jo A Rodríguez-Martínez ; Tra-My Justine Richardson ; Michael Flynn ; Kai
(1)
Griebenow . (1) Department of Chemistry, University of Puerto Rico, San Juan Puerto Rico 00936-8377, United States (2)
Bioengineering Branch, NASA Ames Research Center, Moffett Field CA 94036, United States
Due to the high cost of delivering supplies to space, the recovery of potable water from spacecraft wastewater is critical for life
support of crewmembers in long-term missions (i.e. 120-400 days). Urine is produced in large quantities by humans,
meanwhile is considered as a waste. In this research we explore the concept of recycling wastewater while reusing unused
components, such as urea contained in urine. For such purposes, urease enzymes (EC 3.5.1.5) was used to convert urea to
nitrogen using a two step process of urease catalyzed decomposition of urea to ammonia followed by the electrochemical
oxidation of ammonia to nitrogen. Urease was immobilized on granulated activated carbon (GAC) to serve as a bio-reaction
platform, while platinum was electrodeposited on boron-doped diamond electrodes by cycling the potential to attain active
electrodes. At the same time, a water recycling system containing a forward osmosis/reverse osmosis subsystem was
employed to interface them together. The Direct Osmotic Concentration (DOC) system is a source-separated integrated
membrane treatment process designed for the reclamation of spacecraft wastewater. The results of this research clearly
shows the feasibility of interfacing systems to achieve water recycling while obtaining power. In fact, the biofuel cell reactor in
combination with the forward osmosis/reverse osmosis (FO/RO) system presented an overall efficiency higher than 80.0% for
the removal of organic carbons. Moreover, the urea recovery with the GAC-urease system was shown to be around 86.7%.
This proof of concept has great potential in water recycling applications and energy production.
475. Functionalized magnetite nanoparticles in calcium alginate matrix and its effect on the adsorption of arsenic
(1)
species in water. Tatiana Luna-Pineda , tatianaluna@hotmail.com, 701 calle la resecadora, Barrio Miradero, Mayaguez
(2)
(1)
Puerto Rico 00682, United States ; Oscar J Perales-Perez ; Felix R Roman-Velazquez . (1) Department of Chemistry,
University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00680, United States (2) 3Department of Engineering Science
& Materials, University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00680, United States
Alginate beads were synthesized after Ca-cross linking of Na-alginate structures in aqueous phase. The presence of specific
functional groups on the surface of the beads explains their ionic-exchanging behavior in presence of heavy metal ions in
water. Meso-dimercaptosuccnic acid (DMSA)-functionalized iron oxide nanoparticles, with the capability of adsorbing
oxyanions, was immobilized in the alginate matrix. The resultant nanocomposite can then be considered a multifunctional
sorbent for water cleaning applications. The efficiency of such a nanocomposite to remove Arsenic oxyanions will be
dependent on the accessibility of the contaminant species to the magnetite sites; therefore, the determination of the maximum
loading of magnetite nanoparticles in the alginate matrix becomes indispensable. The nanocomposite was prepared at
different nominal magnetite/alginate loadings in the 10-60%w/w range. X-Ray Diffraction (XRD) and Fourier Transform Infrared
(FTIR) analyses confirmed the formation of the desired phases as well as the effective functionalization of magnetite surface.
Magnetization measurements confirmed the possibility of tuning on magnetic properties by controlling the weight load of the
disperse phase in the beads. Produced nanocomposites were used to remove As(III) and As(V) species from aqueous
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solutions and the uptake capacities of DMSA-magnetite and CAB-DMSA-magnetite for arsenic were determined as a function
o
of pH at 25 C.
(1)

476. Effects of TiO2 nanoparticles on cucumber (Cucumis sativus). Alia D Servin , adservin@miners.utep.edu, 500 W.
(1)
(2)
University Ave., El Paso TX 79968, United States ; Jose A. Hernandez-Viezcas ; Hiram A. Castillo-Michel ; Jose R. Peralta(3)
(1)(3)
Videa ; Jorge Gardea-Torresdey
. (1) Chemistry, University of Texas at El Paso, El Paso TX 79968, United States (2)
European Synchrotron Radiation Facility, Grenoble Isere BP220 – F-38000, France (3) Environmental Science and
Engineering Ph.D. Program, University of Texas at El Paso, El Paso TX 79968, United States
The increase usage of Nanoparticles (NPs) usage in products for human consumption does not correspond to the amount of
knowledge that is available on their toxicity. Therefore, it is important to be aware of the possible negative effects that
nanotechnology might have on the environment and in human health. In this research, the possible toxicity of TiO2 NPs is
being studied in cucumber plants (Cucumis sativus). Cucumber seedlings were grown for 15 days in hydroponics with
−1
concentrations varying from 100 to 4000 mg TiO2 NPs L . Seedling growth and histological analysis of the TiO2 NPs treated
-1
plants were determined. Preliminary data showed that at 2000 mg TiO2 NPs L there was a reduction in root elongation of
hydroponically grown plants; however, it seems there was no effect on shoot elongation. The histological analysis showed that
-1
plant cells with TiO2 treatment at 4000 mg L were three fold larger compared to cells of control plants. Transmission electron
microscopy analysis confirmed cellular damage in the vascular system of TiO2 treated plant, which displayed broken cells in
the root, stem, and leaf as well as the presence of a precipitate in the root and stem samples. Ti distribution in tissues was
determined by micro X-ray fluorescence (µXRF).
(1)

477. Chemical composition of the oleoresin stored in the trunk of the tree copaifera officinalis l. Jennifer J Lafont ,
jenniferlafontm@yahoo.es, Kra 6 N° 76 - 103 Monteria, Monteria Cordoba, Colombia . (1) Departamento de Quimica,
Universidad de Cordoba, Monteria Cordoba 229, Colombia
In this work we studied the chemical composition of the oleoresin obtained from the species Copaifera officinalis L, also known
as copaiba, for which it was collected by drilling into the trunk to 1.5 and 5 mts. high, oleoresin was filtered and degummed by
two heating techniques, water and basic medium using sodium hydroxide. Oil-free gums chemical composition was
determined by gas chromatography technique coupled to mass and it was also determined some physicochemical properties
following the methodologies of American Society for Testing Materials (ASTM) and American Oil Chemist Society (AOCS) as:
density (ASTM D 1298), viscosity (ASTM D 445), index of acidity (AOCS Ca 5a – 40), index of peroxide (AOCS Cd 8-53),
index de iodine (AOCS Cd 1-25) and corrosion of the copper strip (ASTM D 130). The method of degumming in basic medium
yielded better; chromatographic analysis revealed a high content of oil hydrocarbons, terpenes, sesquiterpenes, a total of 25
compounds were identified corresponding to 80.43% of the mixture, presenting greater proporcentaje the Germacrene D and
the β- caryophyllene and traces of fatty acids; reason why this oil is not good candidate for the synthesis of biodiesel.
Physicochemical analysis indicated that these values are in good agreement with the international rules governing the various
oil industries, food, cosmetics and biofuels.
(1)

478. Thermal conversion of gypsum to calcium sulphide in a graphite tube based rotary kiln. Caliphs Zvinowanda ,
ZvinowandaCM@tut.ac.za, 175 Nelson Mandela Drive, Arcadia, Pretoria Gauteng 0001, South Africa . (1) Department of
Environmental, Water & Sciences, Tshwane University of Technology, Pretoria Gauteng 0001, South Africa
Large quantities of hydrated calcium sulphate (gypsum) are produce during gypsum crystallisation step when sulphate reach
acid mine drainage (AMD) is neutralised by limestone and lime. In this study, a thermal treatment technique is reported
whereby gypsum is converted into a more useful product calcium sulphide, which can then be used to produce limestone.
Gypsum was mixed with granulated coal in stoichiometric quantities of the thermal reduction of gypsum with carbon. The
mixture was then fed into a rotary kiln electrical powered with a graphite co-tube as a reaction chamber. The effect of
temperature, feed rate, tube rotation, moisture content of feed, exposure product temperature, and stoichiometric ratios of
gypsum to coal on the yield were investigated. The formation of calcium sulphide was found to be optimal in the temperature
o
range of 1100 to 1180 C at a mass flow of 1.0 kg/min, and a tube rotation at 30 Hz. Calcium sulphide was found to be
o
thermally stable at temperatures below 300 C whereby when exposed to air would not revert back to gypsum. In this study it
was concluded that the graphite based rotary kiln was suitable for conversion of gypsum into calcium sulphide. Keywords:
gypsum, rotary kiln, graphite tube, screw feeder, tube rotation
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479. Characterization of lubricating oils of different base stock and viscosity index. José R. Sodré ,
(2)
ricardo@pucminas.br, Av. Dom José Gaspar, 500, Belo Horizonte MG 30535-901, Brazil ; Kamilla L. Ribeiro ; Ronaldo N. A.
(3)
(3)
(4)
(4)
Ávila ; Daniel B. Rezende ; Vanya M. D. Pasa ; Milene A. Luciano . (1) Department of Mechanical Engineering, Pontifical
Catholic University of Minas Gerais, Belo Horizonte MG 30535-901, Brazil (2) Emissions Measurement Division, FPT - FIAT
Powertrain Technologies, Betim MG 32530-000, Brazil (3) Materials Analysis, FIAT Automobiles S.A., Betim MG 32530-000,
Brazil (4) Department of Chemistry, Federal University of Minas Gerais, Belo Horizonte MG 31270-901, Brazil
This work presents the characterization of lubricating oils of different base stocks and viscosity grades, to evaluate its possible
influence on engine performance, emissions and durability. The appearance tests allowed for verification of oil uniformity,
while the viscosity tests showed that oil of same viscosity grade and different base stocks have similar behavior at varying
temperature. Due to the presence of additives, the lubricating oils testes showed higher acid value variation than the reference
paraffinic base oils. Sulfated ash was coherent with manufacturer's technical specifications and, together with carbon residues,
showed higher values than the reference base oils. All oil samples were classified as level 1 in the copper strip tests.
Significant differences were noticed in the evaporation loss tests between the analyzed oils. Major particularities were
observed for the high mileage oil sample.
480. Novel fluorinated block copolymer architectures: Phase behavior of near-monodisperse semifluorinated block
(1)
copolymers prepared by atom transfer radical polymerization. Tomomi Irita , tomomi.irita@daikin.co.jp, 1-1 Nishi
(2)
(2)
(3)
Hitotsuya, Settsu-shi, Osaka, 566-8585, Japan, Settsu Osaka 566-8585, Japan ; Thomas Russell ; Dian Chen ; Jin Wang .
(1) Fundamental Technologies Group, Chemical R&D Center, Daikin Industries LTD., Settsu Osaka 566-8585, Japan (2)
Department of Polymer Science and Engineering, University of Massachusetts, Amherst, Amherst MA 01003, United States
(3) Advanced Photon Source, Argonne National Laboratory, Argonne IL 60439, United States
Semifluorinated block copolymers, consisting of a fluorinated chain covalentlyl linked to a nonflouorinated chain at one end,
are unique hybrid materials because they exhibit the characteristics of fluoropolymers and strongly segregated block
copolymers.1 Thin films of fluorinated polymers have recently been studied for their low optical loss characteristics which is
advantageous for wave-guide-based devices.2–5 Their low dielectric permittivity or low dielectric constant7 is desirable for
both optical and electronic applications. It is well-known that block copolymers microphase separate into well-ordered
nanostructures if the product χN, where χ is the Flory Huggins segmental interaction parameter and N is the total number of
segments in the copolymer, is sufficiently large. In the case of semifluorinated block copolymers, χN is quite large, due to the
non-favorable interactions between the blocks.7 These materials are in the very strong segregation limit and the peflourinated
block is more rigid than the protonated block and, therefore, can exhibit unique phase behavior.8 In this work, we report the
controlled synthesis of poly-(pentafluorostyrene-b-styrene), PPFS/PSt, block copolymers using ATRP. The resulting diblock
and triblock copolymershave narrow molecular weight distributions (PDI =1.3), and they undergo microphase separation upon
annealing at elevated temperatures to form ordered nanostructures, the nature of which depend on the relative block lengths.
481. Temperature programmed reduction of SiO2-Al2O3 supported Ni, Mo and NiMo catalysts prepared with EDTA.
(1)
Khalida Mohamed Al-Dalama , kdalama@yahoo.com, P.O.Box 24885,, Safat Ahmadi 13109, Kuwait . (1) PRSC, Kuwait
Institute for Scientific Research, Ahmadi, Kuwait
The influence EDTA on the reducibility and metal-support interactions of SiO2-Al2O3 supported Ni, Mo and NiMo catalysts in
uncalcined and calcined states were investigated using temperature programmed reduction technique. EDTA addition delayed
the reduction of Ni and caused a remarkable increase in the reduction temperature in the uncalcined state, whereas after
calcination both types of Ni/ SiO2-Al2O3 catalysts (with and without EDTA) showed similar reduction behavior. For the Mo/SiO2Al2O3 catalyst, the presence of EDTA reduced strong interaction between the Mo species and the support in both uncalcined
o
and calcined states and caused easy reduction of all Mo species at low temperature (450-550 C) whereas, the catalyst
o
prepared without EDTA contained a significant amount of Mo species strongly bound to the support that required >800 C for
reduction. In the uncalcined NiMo/SiO2-Al2O3 prepared without EDTA, Ni reduction occurred first at lower temperature before
o
Mo reduction, while with EDTA, Mo reduction was closely followed by Ni reduction in temperature region of 400-500 C. Mo
and Ni species strongly bound to the support were substantially low and both promoters were present in close association in
the support surface in uncalcined and calcined catalyst prepared with EDTA, compared to that prepared without EDTA. The
catalyst prepared with EDTA was remarkably more active than the catalyst prepared without EDTA both in the calcined and
uncalcined forms. Weaker interaction between the support and active phase precursors played a prominent role in the HDS
activity enhancement of catalysts prepared with chelating agents, particularly, when sulfidation was carried out after
calcination.
(1)

482. Reagent oxidation of Nb-Al alloys. Alena Upolovnikova , upol.ru@mail.ru, Amundsena, 101, Ekaterinburg Ural
(1)
(1)
620016, Russian Federation ; Liudmila Udoeva ; Vladimir Chumarev . (1) Institute of Metallurgy, Ural Division, Russian
Academy of Sciences, Ekaterinburg 620016, Russian Federation
Нigh oxidation resistance of niobium-aluminum alloys creates problems in recycling, in particular, Nb-Al sublimates electronbeam remelting of niobium. The basis of the sublimates is intermetallic NbAl3. The addition of oxides such as Na2CO3 and
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CaCO3 can activate the oxidation process. The thermodynamic analysis of NbAl3 - Na2CO3 and NbAl3 - CaCO3 systems was
0
carried out in the temperature range 25-1000 C in air and calculated equilibrium compositions of reaction products and heat
balance of processes. Reagent effect of carbonates on the oxidation NbAl3 under dynamic and isothermal heating in air at
0
temperatures 500-1000 C was investigated by thermal, electron-probe microanalysis (EPMA) and X-ray analysis. Calcium
0
carbonate begins to interact with NbAl3 at 900 C which leads to the formation of Сa4Nb2O9 and Сa2AlNbO6. The intermetallide
NbAl3 oxidizes no more than on 60% that is connected to diffusion difficulty on the surface of alloy. We established the
following sequence of chemical transformations in the sodium carbonate–NbAl3 system on air heating: niobium and aluminum
oxides first form which transform into sodium niobates and aluminates. The efficiency of this transformation increases above
the melting temperature of sodium carbonate (above 850°C). Calculations of kinetic parameters (n, D, E) have confirmed that
NbAl3 oxidation with additives proceeds in some stages and is limited by the oxidizer diffusion. The oxidation process
parameters were determined using an anisothermal kinetic method. It is shown that addition of sodium carbonate allows to
intensify process till full oxidation of NbAl3 due to increase of mass transportation rate on liquid-solid interface.
(1)

483. Selective transfer hydrogenolysis of glycerol promoted by supported palladium catalysts. Francesco Mauriello ,
(1)
francesco.mauriello@unirc.it, Loc. Feo di Vito, Reggio Calabria Italy 89060, Italy ; Maria Grazia Musolino ; Rosario
(1)
Pietropaolo . (1) Dipartimento Meccanica e Materiali - MECMAT, Università Mediterranea di Reggio Calabria, Reggio
Calabria Italy 89060, Italy
One of the most striking necessities of the modern society is the development and the implementation of biofuels in order to
overcome the dependence from the petrol-based industry and to guarantee a more secure energy supply. Biodiesel increasing
production affords a large amount of glycerol as byproduct. Therefore it is a duty of chemistry to find out a possible valorisation
of the polyalcohol exploring new routes to improve its commercial value. We present an innovative catalytic process for the
hydrogenolysis of glycerol involving the dehydrogenation of the reaction solvent (isopropanol), mediated by metallic catalysts,
allowing to obtain the hydrogen necessary for the hydrogenolysis reaction without any H2 addition. The new route permits to
overcome cost and security problems deriving from hydrogen supply, such as purchase, transport, and storage. The results
are discussed in order: (i) to test the efficiency of supported palladium catalysts in the hydrogenolysis of glycerol in absence of
added hydrogen; (ii) to investigate the overall mechanism of the reaction; (iii) to compare the results obtained with those
obtained in the direct hydrogenolysis of glycerol carried out at low hydrogen pressure (0.5 MPa). The role of the support on the
conversion of glycerol and the selectivity to products and a study of the solvent and temperature effect are also included.
Finally, catalytic tests on a large scale reaction and the recycle of samples with the better performing catalysts are shown in
order to verify possible industrial achievements.
484. Method for lipase activity evaluation in palm oil fruits of Elaeis oleifera Cortés, Elaeis guineensis Jacq., and their
(1)
hybrid (Elaeis oleifera Cortés x Elaeis guineensis Jacq.). Tatiana Cadena , aperea@uis.edu.co, Crra 27 Calle 9,
(2)
Bucaramanga Santander 68001000, Colombia ; Fausto Prada , fprada@cenipalma.org, Calle 20 A No 43 A 50 - Piso 4,
(2)(3)
(1)
Bogotá, D.C. Bogotá, D.C. 111611, Colombia ; Hernán Mauricio Romero
; Aidé Perea . (1) Departamento de Química,
Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2) Programa de Biología y Mejoramiento Genético,
Centro de Investigación en Palma de Aceite - Cenipalma, Bogotá, D.C., Colombia (3) Departamento de Biología, Universidad
Nacional de Colombia, Bogotá, D.C., Colombia
The oil palm Elaeis guineensis Jacq. is one of the most productive oil crops worldwide (4.4 tons ha yr). One of the main criteria
of quality of crude palm oil (CPO) is the free fatty acids (FFA) content. Formation of FFA in the fruit is mainly attributed to the
hydrolytic action of the mesocarp lipase (EC 3.1.1.3). In order to find genotypes with low lipase activity, we developed a fast
and reliable methodology for assessing the activity of this enzyme. In this study, we compared two methods to measure lipase
activity. First, crude extracts of lipase from mesocarp were assayed against a specific subtract using the pH-STAT method,
and second, we evaluated the formation of FFA induced by cooling the fruit to temperatures between 45 to -20°C. The highest
2
FFA values were obtained at 5°C. Both methods showed good correlation (r = 0.997). The low-temperature activation assay
was selected as the evaluation method for palms of the three species: Elaeis oleifera Cortés (O), Elaeis guineensis Jacq. (G),
and its hybrid (OxG). This method is cheaper, time saving, and avoids the use of solvents. E. guineensis commercial varieties
reported the highest development of FFA, from 26.7 to 63.4%, followed by hybrid materials, which showed a wider variability,
7.1 to 54.2%, and finally, E. oleifera showed the lowest FFA production, <2%. Our results suggest that by using this simple
method is possible to select genotypes with low lipase activity that would be of great interest for breeding purposes.
(1)

485. Chromatographic determination of acrylamide in Caribbean foods. Grace-Anne E Bent* , Grace(2)
(2)
Anne.Bent@sta.uwi.edu, St. Augustine, St. Augustine N/A, Trinidad and Tobago ; Paul T Maragh ; Tara P Dasgupta . (1)
Department of Chemistry, University of the West Indies, St. Augustine St. Augustine, Trinidad and Tobago (2) Department of
Chemistry, University of the West Indies, Mona Kingston, Jamaica
Acrylamide (AA) a known neurotoxin and potentially carcinogenic to humans has recently been discovered in thermally
processed foods. Methods using Gas Chromatography with Mass Spectrometric detector (GC/MS) and Liquid
Chromatography with Mass Spectrometric detector (LC/MS) were developed for detecting low levels of AA in commercial and
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home prepared foods. The GC/MS method involved analysis of pre-derivatized AA to 2-bromopropenamide (2-BPA) while the
LC/MS method involved direct injection. Over 100 food samples consumed by Caribbean people were analyzed for the
presence of AA. These samples include biscuits, breakfast cereals, banana chips and home prepared foods: breadfruit;
Artocarpus altilis, banana fritters, and dumplings. The limit of detection (LOD) for the GC/MS method was found to be
dependent on the type of column used for the GC/MS analysis. The DB-1701 and the DB-VRX columns gave LODs of 20
µg/kg and 4 µg/kg, respectively. The LOD for the LC/MS method was 10 µg/kg and found to be dependent on injection
volume. AA has not been found in raw foods or foods which have been cooked by boiling. Its content in all other foods had
concentrations in the range, 65 – 3640 µg/kg. Our findings will be discussed as a comparison of both methods and application
within industry.
(1)

486. Potential of countercurrent chromatography in elemental oil analysis. Tatiana A Maryutina , t_maryutina@mail.ru,
(1)
(1)
55/1, bld. 2 Leninsky prosp., Moscow Moscow Region 119333, Russian Federation ; Alexander V Soin ; Natalya S Musina .
(1) Laboratory for Separation Science, Vernadsky Institute of Geochemistry and Analytical Chemistry Russian Academy of
Sciences, Moscow Moscow Region 119991, Russian Federation
Application countercurrent chromatography (CCC) for elemental analysis of oil/oil products has been suggested. It is known
that more than 60 elements were detected with concentrations in a wide range (0.1 wt.% to ng/kg). Despite small amounts
these elements play important role in oil producing and recovering, ecological monitoring and reconnaissance investigations.
In the meantime determination of trace elements in oil is very difficult because of low (ultramicro) content and absence of
methods with direct concentration. The standard methods of oil analysis could be characterized by complex sample
preparation with possible bleeds of the volatile compounds, insufficient detection limits (DL), confined number of elements and
standard samples and difficulties with crude oil analysis. From this point of view CCC applications look very promising for
preconcentration of trace elements from oil into an aqueous stationary phase. An oil sample is continuously pumped through
CCC column as the mobile phase whereas an aqueous acidic solution (defined volume till 90% of total column volume) is
retained as the liquid stationary phase. Two phases are kept well mixed and agitated but there is no emulsion on the water-oil
interface. The acidic aqueous solutions used as stationary phase could be analyzed with ICP-MS, AAS, AES without any
additional preparation. In fact, sample preparation step is a limitation stage of oil elemental analysis. In this case CCC
preconcentration step has an exceptional place as sample preparation technique for oil elemental analysis. Elemental analysis
of different types of oil (Tengizskaya, East Siberian, Novoachinskaya), oil products (diesel, gasoil, straight distillates) and oil
residues are presented. Hybrid method of CCC preconcentration of the trace elements and consequent ICP-MS detection was
developed in this research.
487. Determination of selenium in flexible thermoformed and biodegradable films by atomic absorption spectrometry.
(1)
(1)
Lila M Claros , lilamarcela@hotmail.com, Calle 5 No. 4 – 70, Popayan Cauca, Colombia ; Maite Rada-Mendoza ; Olga L
(1)
(2)
Hoyos ; Hector S Villada . (1) [quot]Departamento de Quimica[quot], Universidad del Cauca, Popayan 190002, Colombia (2)
[quot]Departamento de Ingenieria Agroindustrial[quot], Universidad del Cauca, Popayan 190002, Colombia
The growing environmental awareness has led to the development of biodegradable polymers, which have opened a large
field of study and research, boosted by the need to find viable alternatives to the conventional petroleum-derived polymers, not
only by the shortage of hydrocarbons but by the negative environmental impact generated and the high accumulation of nondegradable plastics. Because of this, so that biopolymers produced can be used in contact with food or drink, must be free or
have low concentrations of toxic heavy metals, therefore, is of great importance in making its determination. We performed the
determination of selenium in samples thermoformed and flexible biodegradable films obtained from cassava flour and starch,
sisal fiber, plasticizer and PLA, using the technique of atomic absorption spectrometry-hydride generator. Prior the
determination we standardized the analytical method, which determined the statistical quality parameters (LOD, LOC, linear
range, sensitivity calibration, precision and accuracy), in order to ensure the reliability of data obtained. Similarly, the process
was carried out with reflux taking into account reported in the literature, and optimizing the mixing conditions of nitric acid:
perchloric, temperature and digestion time. Subsequently, the sample was quantified by calibration curve at 196.0 nm. The
thermoformed digestive mixture is HNO3: HClO4 (3:1) for 3 hours at 70 °C, obtaining concentrations ranging from 2 to 10 ppb.
The flexible films digestion was performed with the same mixture of acids during 30 minutes at 50°C, obtaining concentrations
of selenium in the range of 4 to 8 ppb. Keywords: Thermoformed, Flexible Films, Biodegradable Polymers, AAS, Hydride
Generator, Selenium
488. Determination of mercury in flexible thermoformed and biodegradable films by atomic absorption spectrometry.
(1)
Roberto J Del Castillo , rocr-3@hotmail.com, Calle 5 No. 4 – 70, Popayan Cauca 190002, Colombia ; Maite Rada(1)
(1)
(2)
Mendoza ; Olga L Hoyos ; Hector S Villada . (1) [quot]Departamento de Quimica[quot], Universidad del Cauca, Popayan
190002, Colombia (2) [quot]Departamento de Ingenieria Agroindustrial[quot], Universidad del Cauca, Popayan 190002,
Colombia
The main uses of the thermoformed and flexible film biodegradable developed from cassava flour and starch, sisalfiber,
plasticizer and PLA, is as packaging for preservation and protection for food. These products require attention because they
can acquire pollution during manufacturing, requiring the analysis of heavy metals, which generate toxicity acute and / or
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chronic because they are not biodegradable and accumulate in living organisms, causing adverse health effects. Within the
toxic heavy metal is found mercury, which can modify a variety of cells and biochemical processes, it has been shown that this
metal interferes with the synthesis of proteins and nucleic acids, inhibits several cytosolic enzymes also affects the nervous
system central. Mercury was determined in samples of thermoformed and films flexible biodegradable by atomic absorption
spectrometry-cold vapor; prior to this cuantification, we performed the implementation and standardization of the analytical
method, which determined the statistical quality parameters (LOD, LOC, linear range, sensitivity calibration, precision and
accuracy), who established the performance of the method, in order to quantify with certainty the mercury in each sample. The
thermoformed digestive mixture is HNO3: HClO4 (3:1) for 3 hours at 70°C, obtaining concentrations range from 4 to 50 ppb.
For flexible films, digestion was performed with the same mixture of acids for 30 minutes at 5 °C, getting mercury
concentrations in the range of 4 to 10 ppb. The samples were quantified by calibration curve at 253.7 nm Keywords:
Thermoformed, Flexible Films, Biodegradable Polymers, AAS, cold vapor, Mercury
(1)(2)

489. Covalent and non-covalent phthalocyanine-carbon nanostructure systems. Tomas Torres
,
(1)
(1)
tomas.torres@uam.es, Facultad de Ciencias, Cantoblanco, Madrid 28049 28049, Spain ; Esmeralda Caballero ; Mine Ince ;
(1)
(1)
(1)
(1)
(1)
Olga Trukhina ; Juan A. Suanzes Pita ; Giovanni Bottari ; M. Victoria Martinez-Diaz ; Purificacion Vazquez . (1)
Departamento de Quimica Organica, Universidad Autonoma de Madrid, Madrid 28049, Spain (2) Campus de Cantoblanco,
IMDEA Nanociencia, Madrid 28049, Spain
Phthalocyanines and related systems possess outstanding electrical and optical properties that make them perfect building
blocks for their incorporation into multifunctional materials. Phthalocyanines (Pcs) [1] are planar, two-dimensional (2-D)
aromatic molecules able to self-assemble into stacks through π-π supramolecular interactions. With the goal of understanding
the basic processes of photoinduced electron transfer in photoactive phthalocyanine (Pc)-containing ensembles for their
application to molecular photovoltaics, different electroactive systems such as carbon nanostructures of fullerene, SWNT or
graphene, among others, have been coupled covalently or supramolecularly to Pcs or subphthalocyanines (SubPcs) [2] for
constructing multifunctional donor-acceptor (D-A) hybrids [3]. The organization at a supramolecular level of the electroactive
systems mentioned above in order to improve the morphology within the bulk heterojunctions is also of great interest for in
organic solar cells.
References
1. de la Torre, G. ; Claessens, G. ;. Torres, T. Chem. Commun. 2007, 2000.
2. González-Rodríguez, V; Carbonell, E.; de Miguel Rojas, G.; Atienza Castellanos, C.; Guldi, D. M.; Torres, T. J. Am. Chem.
Soc. 2010, 132, 16488.
3. Bottari, G.; de la Torre, G.; Guldi, D. M.; Torres, T. Chem. Rev. 2010, 110, 6768-6816.
(1)

490. Fullerenes inside calixarenes. Javier de Mendoza , jmendoza@iciq.es, Avda. Països Catalans, 16, Tarragona
Tarragona 43007, Spain . (1) Institute of Chemical Research of Catalonia (ICIQ), Tarragona Tarragona 43007, Spain
Cyclotriveratrylenes, calixarenes and resorcinarenes are useful building blocks in supramolecular chemistry, because they
present hollow, concave shapes that can nicely complement the convex shapes of many substrates.1 We will discuss some
examples of capsules based on quadruple hydrogen bonds that can be used for an expeditious separation of C70 and some
other higher fullerenes from fullerite mixtures by simple solid-liquid extraction, without chromatography.1,2 Recent results and
perspectives for the encapsulation and separation of higher fullerenes (>C70) using these cavities will be presented. Also, a
simple way to produce permanent fullerene complexes (fullerene maracas, a concept first developed by Luis Echegoyen) will
be described.

References
1 Huerta, E.; Metselaar, G. A.; Fragoso, A.; Santos, E.; Bo, C.; de Mendoza, J. Angew. Chem. Int. Ed. 2007, 46, 202-205.
.
2 Huerta, E.; Cequier, E,; de Mendoza, J. Chem.Comm. 2007, 5016-5018
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491. Functionalization of carbon nanostructures for energy conversion and nanomedicine. Maurizio Prato ,
prato@units.it, Piazzale Europa 1, Trieste Italy 34127, Italy . (1) Department of Chemical and Pharmaceutical Sciences,
University of Trieste, Trieste 34127, Italy
Among the wide range of novel nanometer scale structures available, single-wall carbon nanotubes (SWNT) and multi-wall
carbon nanotubes (MWNT) stand as unique materials for fundamental research and potential applications. However,
manipulation and processing of NTs has been difficult because of their intractability and insolubility in most common solvents.
Considerable effort has therefore been devoted to the chemical modification of NTs, which might pave the way to many useful
applications. Our group has been involved with the organic functionalization of various types of nanocarbons, including carbon
nanotubes, nanohorns, fullerenes, graphene and nanoonions. During this talk, we will report on the most recent advances in
our group, which have led to several interesting applications in many fields. For instance, functionalized carbon nanotubes
stimulate neuronal communication or can serve as carriers for innovative drug delivery systems. On the other hand, carbon
nanotubes are ideal supports for catalysts useful in water splitting devices.
492. Highly purified oxidized SWNTs for the synthesis of near infrared electron donor-acceptor conjugates. Silvia
(1)
(1)
(1)
(2)
Giordani , giordans@tcd.ie, College Green, Dublin n/a D2, Ireland ; Kevin Flavin ; Ilona Kopf ; Katherine Lawrence ;
(2)
(3)
(4)
(4)
(3)
(2)
Juergen Bartelmess ; Mariusz Tasior ; Cristina Navio ; Carla Bittencourt ; Donal F. O’Shea ; Dirk M. Guldi . (1) Centre
for Research on Adaptive Nanostructures and Nanodevices (CRANN)/School of Chemistry,, Trinity College Dublin, Dublin,
Ireland (2) Friedrich-Alexander-University Erlangen-Nuremberg, Erlangen, Germany (3) Centre for Synthesis and Chemical
Biology, School of Chemistry and Chemical Biology,, University College Dublin, Dublin, Ireland (4) University of Mons, Mons,
Belgium
We report a chemical treatment protocol that has been developed for the preparation of high purity oxidized SWNTs, where
highly efficient removal of carbonaceous impurities and conversion of oxidized defects to carboxylic acid groups is
demonstrated. Furthermore, we demonstrate the persistence of the characteristic optical properties of the SWNTs indicating
minimal disruption of the electronic structure. These SWNTs were subsequently used in the preparation of a novel donoracceptor material, consisting of a red/near infrared (NIR) absorbing boron azadipyrromethene donor covalently attached to a
highly functionalized SWNT acceptor, which bears great potential in the field of organic photovoltaics, has been demonstrated
[1]. Covalent functionalisation has been demonstrated using a number of characterization techniques including AFM, Raman,
XPS, FTIR and NIR-PL spectroscopy, and a functionalization density of approximately one donor molecule per 100 SWNT
atoms has been estimated by XPS. The redox behavior of the fluorophore has been investigated and the donor-acceptor
properties of the material have been characterized by means of spectroscopic techniques such as UV/Vis NIR absorption,
steady state and time-resolved fluorescence, and time-resolved transient absorption spectroscopy. Charge transfer from the
photoexcited donor to the SWNT acceptor has been confirmed with a radical ion pair state lifetime of about 1.2 ns.

[1] K. Flavin et al. ACS Nano 2011, 5, (2), 1198–1206
(1)

493. Electronic communication in tetrathiafulvalene (TTF) based carbon nanostructures. Maria Angeles Herranz ,
(1)
maherran@quim.ucm.es, Facultad de Quimica, Avda. Complutense s/n, Madrid Madrid 28040, Spain ; Raul Garcia ; Nazario
(1)
(2)
(2)
(3)
Martin ; Yuta Takano ; Takeshi Akasaka ; Dirk M Guldi . (1) Departamento de Quimica Organica, Universidad
Complutense de Madrid, Madrid Madrid 28040, Spain (2) Life Science Center of Tsukuba Advanced Research Alliance
(TARA) Center, University of Tsukuba, Tsukuba Ibaraki 305-8577, Japan (3) Department of Chemistry and Pharmacy &
Interdisciplinary Center for Molecular Materials (ICMM), Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen
Erlangen 91058, Germany
Carbon nanotubes (CNTs) and endohedral metallofullerenes (EMFs) have attracted increasing attention in recent years largely
due to their potential relevance in the fields of biomedicine and nanomaterials sciences. In particular, they offer promising
opportunities for the development of functional structures such as donor-acceptor hybrids, able to transform sunlight into
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electrical or chemical energy. Within this contribution, we will present different approaches towards the formation of
1
2
nanohybrids consisting of CNT or EMF units and the electron-donor moieties tetrathiafulvalene (TTF) or its extended
analogues (exTTFs) en route to versatile donor-acceptor nanosized ensembles for photoinduced electron transfer.

1

a) M. A. Herranz, N. Martín, S. Campidelli, M. Prato, G. Brehm, D. M. Guldi, Angew. Chem. Int. Ed. 2006, 45, 4478. b) M. A.
Herranz, C. Ehli, S. Campidelli, M. Gutiérrez, G. L. Hug, K. Ohkubo, S. Fukuzumi, M. Prato, N. Martín, D. M. Guldi, J. Am.
2
Chem. Soc. 2008, 130, 66. a) D.M. Guldi, L. Feng, S.G. Radhakrishnan, H. Nikawa, M. Yamada, N. Mizorogi, T. Tsuchiya, T.
Akasaka, S. Nagase, M.A. Herranz, N. Martín, J. Am. Chem. Soc. 2010, 132, 9078. b) Y. Takano, M.A. Herranz, N. Martín,
S.G. Radhakrishnan, D.M. Guldi, T. Tsuchiya, S. Nagase, T. Akasaka, J. Am. Chem. Soc. 2010, 132, 8048.
494. Buckyball maracas: Exploring the interplay between endo- and exohedral properties of endohedral fullerenes.
(1)
Luis A. Echegoyen , echegoyen@utep.edu, 500 W. University Ave, Bioscience Bldg Rm#4.132, El Paso Texas 79968,
United States . (1) Chemistry, University of Texas at El Paso, El Paso Texas 79968, United States
We reported a series of trimetallic nitride endohedral fullerenes containing Gd3N, Pr3N, Nd3N, Ce3N and La3N inside carbon
cages ranging from C78 to C96. The relative abundances of these cages as well as the electrochemical properties depend on
the size of the encapsulated metal cluster. M3N@C88 compounds exhibit surprisingly reversible electrochemical properties and
extremely low bandgaps, but surprisingly low reactivities. In the case of M3N@C78, M3N@C82 and M3N@C84, the selected cage
violates the IPR rule and is independent of the nature of the metal inside. More recently we have discovered a new family of
endohedral compounds containing dimetallic sulfide as the encapsulated cluster, M2S@C2n. Donor-acceptor dyads based on
Sc3N@C80 have also been prepared using pyrrolidine linkages, with ferrocene and triphenylamine donors. Surprisingly, some
of these new compounds are rather unstable and cannot be prepared with other donor groups such as ex-TTF, since the exTTF quickly oxidizes to that corresponding anthraquinone. The N-substituted pyrrolidine donor-acceptor dyads are apparently
more stable than the corresponding α-substituted analogues. Photoinduced charge separation leads to intramolecular electron
transfer and the resulting charge separated states are longer lived than those for the identical analogues containing C60 as the
acceptor group, thus indicating that the trimetallic nitride endohedrals are potentially useful as acceptor groups in OPV
applications.
(1)

495. New mussel-inspired reactions with catechols: Small molecule studies and novel hydrogels. Devin G. Barrett ,
d-barrett@northwestern.edu, 2145 Sheridan Rd., BME, Room E310, Evanston IL 60202, United States ; Dominic E.
(1)
(1)
Fullenkamp ; Phillip B. Messersmith . (1) Department of Biomedical Engineering, Northwestern University, Evanston IL
60202, United States
Marine mussels are able to attach themselves to virtually any surface, organic or inorganic. The proteinaceous glues used for
such adhesion contain high concentrations of 3,4-dihydroxy-l-phenylalanine (DOPA), an amino acid that is formed from a post3+
3+
translational modification of tyrosine, and ferric ions (Fe ). While DOPA and Fe are known to interact through coordination3+
based cross-linking, speculation exists about the possibility of Fe -based oxidation of the catechol moiety of DOPA. To date,
3+
no direct evidence has confirmed the oxidative production of covalent DOPA-DOPA dimers by Fe . We have evidence of
3+
3+
catechol oxidation and oligomerization by Fe . Upon mixing aqueous solutions of Fe and either catechol-containing small
molecules, DOPA-containing peptides, or catechol-terminated polymers, catechol-catechol oligomers rapidly form.
3+
Additionally, the ability of Fe to oxidize and cross-link catechols is pH dependent, with the reaction displaying high efficiency
3+
at low pH and minimal reactivity in basic conditions. We believe that this duality allows for Fe to cross-link mussel adhesive
via both covalent and coordination-based mechanisms.
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496. Fabrication and characterization of areca nut fiber reinforced polypropylene/polyethylene hybrid composite:
(1)
Role of gamma radiation. Kamol Dey , kamolacct@gmail.com, Dept. of Applied Chemistry and Chemical Engineering
University of Dhaka, Dhaka-1000, Bangladesh, Dhaka N\A Dhaka-1000, Bangladesh . (1) Department of Applied Chemistry
and Chemical Engineering, University of Dhaka, Dhaka Dhaka-1000, Bangladesh
Composite materials are widely used in civil, industrial and military applications mainly because of their excellent tensile and
bending properties. Natural fibers have attracted the attention of scientists and technologists for application in composites for
last few years. This trend has been influenced by a number of factors, including increased environmental and health concerns,
more sustainable methods of manufacture and reduced energy consumption. Areca nut fiber at present is a waste product of
areca nut cultivation. Moreover, without any additional cost input, areca nut fiber can be obtained in bulk quantity. Areca nut
fiber reinforced polyethylene (PE), polypropylene (PP) and mixture of PP+PE matrices based composites (30wt%) were
prepared by compression molding and then mechanical properties were evaluated. It was revealed that the mixture of 80%
PP+20% PE hybrid matrices based composite performed the best results. The hybrid composite (80% PP+20% PE) showed
36 % and 18% higher tensile strength (TS) than that of PE or PP based composites and bending strength (BS) increased to
25% and 12% higher compare to that of PE or PP based composites. Gamma radiation (250-1000 krad) was applied on PP,
PE and areca nut fibers and then composites were fabricated. The mechanical properties of the irradiated composites were
found to increase significantly compare to that of nonirradiated composites. The best mechanical properties of irradiated
composite were found at 500 krad of gamma dose.

497. Synthesis and characterization of uniform iron oxide core-shell nanoparticles for diagnostics and inhibition of
(1)
neurodegenerative diseases. Hadas Skaat , hadas.skaat@gmail.com, Ramat-Gan, Ramat-Gan Israel 52900, Israel ;
(1)
Shlomo Margel . (1) Department of Chemistry, Bar-Ilan University, Ramat-Gan 52900, Israel
The formation of amyloid aggregates by association of peptides into ordered structures is hallmark of certain
neurodegenerative disorders. Exploring the effect of specific nanoparticles on the formation of amyloid fibrils may contribute
toward a mechanistic understanding of the aggregation processes, leading to design nanoparticles that modulate the formation
of toxic amyloid plaques. Uniform magnetic γ-Fe2O3/Poly(2,2,3,3,4,4,4-heptafluorobutyl acrylate) (γ-Fe2O3/PHFBA) core-shell
nanoparticles of 15.0 ± 2.1 nm were prepared by emulsion polymerization of the fluorinated monomer 2,2,3,3,4,4,4heptafluorobutyl acrylate (HFBA) in the presence of the maghemite nanoparticles. A significant direct slow transition from αhelix to β-sheets during insulin fibril formation was observed in the presence of the γ-Fe2O3/PHFBA nanoparticles. These coreshell nanoparticles may therefore be also useful for the inhibition of conformational changes of other amyloidogenic proteins
that leads to neurodegenerative diseases such as Alzheimer's, Parkinson's, Huntington's, mad cow and prion diseases. In
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addition, we extend our study from insulin, which was chosen as a model amyloidegenic protein, to amyloid-β (1-40) (Aβ40)
protein involved in Alzheimer's. For this study, uniform γ-Fe2O3 nanoparticles containing fluorescein covalently encapsulated
within (F-γ-Fe2O3), were prepared. The immobilizations of peptides, known for their high binding affinity to Aβ aggregates e.g.,
Aβ40 and LPFFD, onto the surface of the F-γ-Fe2O3 nanoparticles were accomplished. These surface-modified F-γ-Fe2O3
nanoparticles affect the kinetics of the Aβ40 fibrillation process differently. By applying MRI and fluorescence imaging
techniques simultaneously these bioactive fluorescent magnetic iron oxide nanoparticles can be used as an efficient tool to
study and control the Aβ40 amyloid fibril formation process.
(1)

498. The encapsulation of an amphiphile into polystyrene microspheres of narrow size-distribution. Michal Pellach ,
(1)
pellacm@mail.biu.ac.il, Bar-Ilan University, Ramat Gan 52900 52900, Israel ; Shlomo Margel . (1) Department of Chemistry,
Bar-Ilan University, Ramat Gan, Israel
Amphiphiles often require solubilization due to limited compound solubility in either aqueous or organic solvents. In order to be
encapsulated into hydrophobic particles, molecules need to favor a hydrophobic environment, which is not easily achieved for
molecules of amphiphilic character. Using fluorescein as a model, the work demonstrates that, using hydrogen bonding of acid
and base, combined with a pseudo salting out effect, an amphiphilic molecule may be entrapped in the organic phase of a
biphasic system. This was also effective in the presence of an aqueous surfactant solution, which usually increases reagent
solubility in the aqueous phase. Following the entrapment in the organic phase, we demonstrated that the amphiphilic
molecules could be retained in the hydrophobic environment and thus encapsulated into hydrophobic polystyrene
microspheres, using methods typically used for hydrophobic molecules. Encapsulation of compounds into polymeric particles
is of increasing importance in fields of advanced imaging and diagnostic techniques and drug delivery systems.
(1)

499. Bio-inspired nanomaterials for medical delivery by the RAFT process. San H Thang , san.thang@csiro.au, Bag
(1)
(1)
(1)
10, Clayton South Victoria 3169, Australia ; John Tsanaktsidis ; Thilak Gunatillake ; Carlos Guerrero-Sanchez ; Mark
(2)
(2)
(2)
Tizard ; Tracey Hinton ; Shuning Shi . (1) Materials Science and Engineering, CSIRO, Clayton Victoria 3168, Australia (2)
Australian Animal Health Laboratory, CSIRO Livestock Industries, Geelong Victoria 3220, Australia
Free radical polymerization by Reversible Addition-Fragmentation Chain Transfer (RAFT process) developed at our CSIRO
laboratories has emerged as a robust and industry friendly route to produce well-defined living homo-polymers, block
1-4
polymers, and polymers with complex architecture. Taking advantages of the RAFT process, we have designed specific
RAFT agents that allow us to perform the polymerization and bio-conjugations with small drug molecules, proteins and siRNA.
This paper describes our recent efforts on the use of RAFT polymerization for synthesis of well-defined polymer conjugates for
bioactives delivery. The research is illustrated by the work on the antitumor drug SN38, to improve water solubility and cell
viability; and delivery of siRNA for gene silencing. The RAFT polymers are conjugated to the active through a covalent linkage,
in the case of antitumor drug SN38; and by ionic association, for the case of siRNA. Preliminary results are extremely
encouraging. The synthesized RAFT ABA triblock polymers provided 100% siRNA uptake and gave in vitro gene silencing
TM
similar to that of the transfection reagent Lipofectamine . In both examples, RAFT-active conjugates polymers were welltolerated showing no discernable cell cytotoxicity.
References:
1. J. Chiefari, Y.K. Chong, F. Ercole, J. Krstina, J. Jeffery, T.P.T. Le, R.T.A. Mayadunne, G.F. Meijs, C.L. Moad, G. Moad, E.
Rizzardo, S.H. Thang. Macromolecules, 1998, 31, 5559
2. G. Moad, E. Rizzardo, S.H. Thang. Aust. J. Chem. 2005, 58, 379
3. G. Moad, E. Rizzardo, S.H. Thang. Aust. J. Chem. 2006, 59, 669
4. G. Moad, E. Rizzardo, S.H. Thang. Aust. J. Chem. 2009, 62, 1402
(1)

500. Kinetic and thermodynamic control in cyclic esters polymerization. Stanislaw Penczek ,
(1)
(1)
spenczek@cbmm.lodz.pl, Sienkiewicza 112, Lodz Poland 90-363, Poland ; Tadeusz Biela ; Andrzej Duda ; Przemyslaw
(1)
Kubisa . (1) Polymer Chemistry, Polish Academy of Sci., Lodz Poland 90-363, Poland
1

Kinetic control of cyclic esters has been achieved when polymerization was induced by metal alkoxides . These can either be
2
used as such or formed in situ from carboxylates, reacted with alcohols or amines . Particularly, mechanism of polymerization
3
induced by carboxylate/alcohols is still under debate. With some alkoxides propagation proceeds with reversible deactivation .
At the later stages of polymerization reversible chain transfer to macromolecules leads to thermodynamic control. More
recently “metal free” catalysts have been reintroduced. These are leading either to cationic activated monomer polymerization
4
5
(e.g. super acids) or to anionic polymerization (e.g. strong nucleophiles) . We have used recently a new class of compounds,
6,7,
containing, in addition to the nucleophilic center, hydroxyl or amino group . Similar initiators, are able to form supramolecular
polymers via strong H-bonds interactions. Acknowledgement: The present work is performed within the project „Technology of
biodegradable polyesters production from renewable resources" (Biopol)POIG.01.01.02-10-025/09.
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6. Polish Patent no. P-391993.
7. T. Biela, M. Brzezinski, in preparation.
501. Direct integration of the equations for the full molecular weight distribution (FMWD) in controlled radical
(1)
polymerization: NMP and RAFT cases. ENRIQUE SALDÍVAR-GUERRA , esaldivar@ciqa.mx, BLVD. ENRIQUE REYNA
(1)(2)
(2)
140, SALTILLO COAHUILA 25253, Mexico ; ÍVÁN ZAPATA-GONZÁLEZ
; JOSÉ ORTIZ-CISNEROS ; EDUARDO
(3)
VIVALDO-LIMA . (1) POLYMERIZATION PROCESSES, CENTRO DE INVESTIGACIÓN EN QUÍMICA APLICADA,
SALTILLO COAHUILA 25253, Mexico (2) CHEMICAL ENGINEERING, UNIVERSIDAD AUTÓNOMA DE COAHUILA,
SALTILLO COAHUILA 25253, Mexico (3) CHEMICAL ENGINEERING, UNIVERSIDAD NACIONAL AUTÓNOMA DE
MÉXICO, MEXICO CITY DF, Mexico
The modeling of the FMWD in addition polymerization remains a challenging task, since it involves the solution of very large
3
6
systems of ordinary differential equations (10 -10 ), usually exhibiting stiffness. Not long ago, sophisticated numerical
TM
techniques were implemented in a commercial package (Predici
) in order to describe the full MWD, but for some
mechanisms this tool has important limitations that will be addressed in this talk. Our group has recently developed a
technique for the solution of the FMWD in which the equations are directly integrated by explicit algorithms after removing the
stiffness of the system by application of the quasi steady state approximation (QSSA). This is particularly useful in controlled
radical polymerization. In this paper, we illustrate the use of this technique by applying it first to nitroxide mediated
polymerization and then to the more challenging RAFT system, which includes four polymer distributions. RAFT
polymerization still poses fundamental kinetic questions related to key mechanistic steps. Different theories have attempted to
explain the rate retardation in reactions mediated by certain RAFT agents, but very few papers have described the FMWD in
RAFT systems, despite the fact that simulation studies of the MWD could help in model discrimination. In this work the
technique proposed is applied to different RAFT models concluding that, originating in the radical adduct population, the
FMWD for the slow fragmentation theory shows a marked bimodality (not present under other theories) that has not been
detected before due to limitations of the solution techniques used so far.
502. Sequenced two-dimensional liquid chromatography. A novel tool for comprehensive molecular characterization
(1)
of complex polymer systems. Dusan - Berek , Dusan.Berek@savba.sk, Dubravska cesta 9, Bratislava - 84541, Slovakia .
(1) Department of polymerization reactions and liquid chromatography, Polymer Institute, Slovak Academy of Sciences,
Bratislava - 84541, Slovakia
Presently, size exclusion chromatography, SEC is the most common method for molecular characterization of synthetic
polymers. SEC is unable to discriminate distinct polymers composed of macromolecules with similar size, and to characterize
minor macromolecular constituents of complex polymer systems. For comprehensive molecular characterization of complex
polymer systems, two separation mechanisms are to be coupled to create two-dimensional polymer liquid chromatography,
2D-LC. In the first-dimension, 1-d separation column effect of molar mass is suppressed. As a rule, the 1-d column applies
liquid chromatography under critical conditions of enthalpic interactions, or eluent gradient polymer liquid chromatography.
Narrow fractions from the 1-d column are forwarded into the second-dimension, 2-d SEC column, to separate macromolecules
according to their size. An alternative offers novel sequential approach, S2D-LC, in which constituents of complex polymer
systems are first separated by liquid chromatography under limiting conditions of desorption, LC LCD. LC LCD exhibits high
separation selectivity, sample capacity, and recovery. LC LCD is fairly robust and experimentally feasible. It produces narrow,
focused peaks, which can be in their entirety forwarded into the appropriate SEC column. The resulting novel S2D-LC method
allows not only monitoring amount of minor (<1%) constituents of complex polymer system but also their molecular
characterization. Basics of LC LCD and S2D-LC will be explained in detail. Their advantages over conventional 2D-LC will be
elucidated and examples of their application will be presented.
Acknowledgement: This work was supported by Slovak Grant Agency VEGA, project 2/0171/09
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503. Design and synthesis of ionic liquid (IL) containing polymers. Daniel V. Schoonover , dschoono@vt.edu, 107
(1)
(1)
(2)
Davidson Hall, Blacksburg VA 24061-0212, United States ; Manav Gupta ; Harry W. Gibson ; U Hyeok Choi ; Ralph C.
(2)
(3)
(3)
Colby ; David Salas-de la Cruz ; Karen I. Winey . (1) Chemistry, Virginia Tech, Blacksburg VA 24061-0212, United States
(2) Materials Science & Engineering, Penn State U, State College PA 16802, United States (3) Materials Science &
Engineering, U of Pennsylvania, Philadelphia PA 19104, United States
Polymeric materials containing imidazolium-based IL moieties were designed and prepared by Ring Opening Methathesis
Polymerization (ROMP) techniques. Monomers for these materials were designed by determining the extent of interaction of
different functional groups, including imidazolium, ethyleneoxy and ester moieties, and various counterions, and incorporating
those moieties that demonstrated favorable interactions for producing free ions into suitable monomers. Interactions between
the various monomer functional groups were measured using Isothermal Titration Microcalorimetry (ITC). Random and block
copolymers were made using either ROMP or a combination of ROMP with other methods. The resulting macromolecular
materials were evaluated for their physical properties (TGA, DSC, and DMA), their ion conductive properties and
morphologies.
(1)

504. Imidazolium-based monomers & polymers for ion-conducting applications. Harry W. Gibson , hwgibson@vt.edu,
(1)
(1)
(1)
(2)
107 Davidson Hall, Blacksburg VA 24061-0212, United States ; Anuj Mittal ; Minjae Lee ; Manav Gupta ; U Hyeok Choi ;
(2)
(3)
(3)
Ralph H. Colby ; David Salas-de la Cruz ; Karen J. Winey . (1) Chemistry, Virginia Tech, Blacksburg VA 24061-0212,
United States (2) Materials Science & Engineering, Penn State U, State College PA 16802, United States (3) Materials
Science & Engineering, U of Pennsylvania, Philadelphia PA 19104, United States
Imidazolium-salt-based ionic liquids display good ionic conductivity. This presentation will discuss the design and synthesis of
imidazolium-salt-based monomers (mono-/di-ol, acrylates,methacrylates) and their conversion to polyelectrolytes (with
imidazolium cations in the backbone and in pendant groups) for use in electromechanical actuators. The monomers are
generally room temperature ionic liquids (RTILs) and the polyelectrolytes are viscous liquids at room temperature with glass
o
o
transition temperatures (Tg) in the range of -40 C to -70 C. Monomer and polymer synthesis (with varied counter ions),
purification procedures and characterization using thermal analysis, NMR, SEC, conductivity measurements and X-ray
scattering will be discussed.
(1)

505. Storing energy: A challenge for materials chemistry. Ferdi Schuth , schueth@mpi-muelheim.mpg.de, KaiserWilhelm-Platz 1, Mulheim n/a 45470, Germany . (1) Max-Planck-Institut für Kohlenforschung, Mulheim 45470, Germany
Our energy systems will change towards higher fractions of electrical energy in the future, both due to the integration of
renewables, such as wind and solar energy, and to the depletion of fossil energy reserves. This, however, requires improved
methods of energy storage, since nowadays electrical energy needs to be consumed at the same level and at the same time
as it is generated. While “intelligent”, highly interconnected electricity grids can cope with some of the fluctuating power from
renewable energy resources, short term and long term storage systems need to be developed. Materials Chemistry is one of
the key sciences to provide such solutions. Short time storage of electricity on small to medium size scales will most probably
be the domain of battery storage systems. These will be used in electric vehicles, but also possibly in connection with wind
and solar farms. Challenges here are increasing storage density, prolonging life-time, and bringing down cost. Heat storage is
another very interesting challenge. Large heat storage units are required in connection with solar thermal power plants, and in
domestic use heat storage systems could harvest solar heat in summer and release it in winter. Innovative storage materials
are required for such purposes. One of the most effective ways to store energy is in form of chemical bonds, typically in small
molecules such as hydrogen or methane. Innovations in electrolysis and catalytic chemistry around such molecules will be
required to make such storage forms competitive with respect to cost and energy efficiency.
(1)

506. Materials and synthesis approaches for developing sustainable Li-ion batteries. Jean-Marie Tarascon , jeanmarie.tarascon@sc.u-picardie.fr, 33 rue Saint Leu, Amiens Picardie 80039, France . (1) Laboratoire de Reactivite et Chimie
des Solides, Universite de Picardie Jules Verne, Amiens Picardie 80039, France
Batteries are major technological challenges in this new century as they stand as a key way to make a more efficient and
environmentally benign use of energy. Although today's Li-ion technology has conquered the portable electronic markets and
is still improving, it falls short of meeting the demands dictated by the powering of both HEVs and EVs or by the storage of
renewable energies (wind, solar). There is room for optimism as long as we pursue paradigm shifts while keeping in mind the
concept of materials sustainability. A few such concepts, relying on new ways to prepare electrode materials via eco-efficient
processes enlisting either hydro(solvo)thermal, ionothermal, and bio-inspired methods or the use of organic rather than
inorganic materials will be presented. Moreover the pros and cons of presently studied new chemistries, as alternative to
present Li-ions, will be discussed together with some general recycling aspects of batteries.
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507. Improving centuries-old electrochemical energy-storage devices by rethinking multifunction on the nanoscale
(1)
and in 3D. Debra R. Rolison , rolison@nrl.navy.mil, Code 6170, 4555 Overlook Avenue SW, Washington DC 20375-5342,
(1)
(1)
(1)
(1)
(1)
United States ; Jeffrey W. Long ; Christopher N. Chervin ; Megan B. Sassin ; Jean Marie Wallace ; Natalie L. Brandell ;
(1)
Bradley T. Willis . (1) Surface Chemistry, U. S. Naval Research Laboratory, Washington DC 20375-5342, United States
Without efficient storage of energy, sustainable, but intermittent sources such as solar, wind, and waste heat cannot be fully
utilized in the energy portfolio of the planet [1]. Marked improvements in the performance of electrochemical energy-storage
devices such as batteries and electrochemical capacitors (ECs) are critical supporting components, yet both are mature
technologies that have always disregarded Moore's Law [2]. Improved performance requires redesigning the reaction
interphases within which occur the fundamental processes that store energy in batteries and ECs. Energy researchers are
now rethinking the requisite multifunction―mass and charge transport, electronic and ionic conductivity, and electron-transfer
kinetics―in light of nanoscience and architectural design in three dimensions [3–5]. The design and fabrication of threedimensional multifunctional architectures from the appropriate nanoscale building blocks for chemical, physical, and
physicochemical charge storage will be highlighted, including the use of “nothing” (void space) and deliberate disorder as
design components [6] as well as the importance of reexamining in a nanoscopic form those materials that yielded poor
energy-storage performance when used in a macroscopic form.
[1] D.R. Rolison, L.F. Nazar, MRS Bull. 2011, 36(7) in the press.
[2] A.G. Fedorov, J. Baxter, Z.-X. Bian, G. Chen, D. Danielson, M. Dresselhaus, T.S. Fisher, C. Jones, U. Kortshagen, E.
Maginn, N. Manjooran, A. Manthiram, A. Nozik, L. Pilon, D.R. Rolison, T. Sands, L. Shi, D. Sholl, Y.-Y. Wu, Energy Environ.
Sci. 2009, 2, 559–588.
[3] J.W. Long, B. Dunn, D.R. Rolison, H.S. White, Chem. Rev. 104 (2004) 4463.
[4] D.R. Rolison, J.W. Long, Acc. Chem. Res. 40 (2007) 854.
[5] D.R. Rolison, J.W. Long, J.C. Lytle, A.E. Fischer, C.P. Rhodes, T.M. McEvoy, M.E. Bourg, A.M. Lubers, Chem. Soc. Rev.
2009, 38, 226.
[6] D.R. Rolison, Science 2003, 299, 1698.
(1)

508. Thin film materials for phase change memories. Markku Leskela , leskela@mappi.helsinki.fi, PO. Box 55, Helsinki (1)
(1)
(1)
(1)
(1)
FI-00014, Finland ; Tiina Sarnet ; Viljami Pore ; Timo Hatanpaa ; Mikko J Heikkila ; Mikko Ritala . (1) Department of
Chemistry, University of Helsinki, Helsinki FI-00014, Finland
Germanium antimony tellurides are considered as very interesting materials for non-volatile memory devices known as phasechange random-access memory (PCRAM). The memory switching effect is achieved by current pulses causing heating and
leading to a reversible phase transition. Ge2Sb2Te5 (GST) is the most widely studied PCRAM material because of its very fast
and reversible crystallization and high thermal stability at room temperature. In order to make high-density memory devices
with low power consumption PCRAM must be scaled down to dimensions on the order of a few tens of nanometers and the
material has to be deposited conformally. Therefore chemical deposition techniques, preferably ALD, are needed. Alkylsilanes
of tellurium can be used as tellurium precursors in thermal ALD. Compounds with a general formula (R3Si)2Te react with
various metal halides producing metal telluride thin films. Compared to alkyls and alkylamides (R3Si)2Te offers a much more
straightforward reaction route for the elimination of ligands of the metal precursors. Sb2Te3, GeTe and GST films can be
deposited by ALD at temperatures below 100 °C using (Et3Si)2Te, SbCl3 and GeCl2·C4H8O2 as precursors. By adjusting the
cycle ratios the composition of the GST films can be controlled. The GST films show excellent conformality on a high aspectratio trench structure. The films are amorphous as-deposited and crystallize at 130 °C as cubic structure and at around 250300 °C the stable hexagonal phase is formed. In the presentation we report details of ALD made GST thin films: film
composition, structure, conformality and phase change behaviour.
(1)

509. Challenges of nanomaterials: Are we on the way to comprehend their toxicity. Jerzy Leszczynski ,
jerzy@icnanotox.org, 1325 J. R. Lynch St., Jackson MS 39217, United States . (1) Interdisciplinary Nanotoxicity Center,
Jackson State University, Jackson MS 39217, United States
st

Nanoscience and nanotechnology are one of the fastest growing research and industrial areas in the 21 Century.
Nanotechnology has gained a great deal of public interest due to the needs and applications of nanomaterials in almost all
areas of human endeavors including industry, agriculture, business, medicine and public health. Both nanoscience and
nanotechnology rank among the most prominent and rapidly emerging fields that have provided opportunities to individuals
with various academic backgrounds (chemists, biologists, physicists, material scientists, engineers, medical specialists and
toxicologists) and scientific expertise to understand and manufacture nanoscale objects. One of the issues that has to be
addressed in the near future, before massive fabrication of nanomaterials, is their toxicity to humans and the environment. For
this purpose one needs an efficient, fast and inexpensive tool. For over 30 years computational chemistry methods have been
successfully applied to characterize various molecules and their interactions. Unique properties of nanomaterials have created
new challenges for computational chemists – the large (in molecular scale) size of nanoparticles prevents using in such
studies rigorous quantum mechanical methods, however their distinctive characteristics require application of accurate
calculations.
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This talk highlights our recent accomplishments related to investigation of properties of nanomaterials and their interactions
with the other vital and challenging class of species-biomolecules. Our methodology incorporates calibration of the DFT
approaches for efficient predictions of properties and structures of model species and applications of methods that combine
theory with empirical parameters to study phenomena involving larger systems. Investigated biological species include DNA
bases and base pairs and among studied nanoparticles are fullerenes, carbon nanotubes, metal and metal oxide clusters. A
unique and novel development of Quantitative Structure – Activity Relationships (QSAR) approach for prediction properties of
nanospecies and environmental effects of nano-size materials will be also discussed.
(1)

510. From donor-acceptor complexes to gallium nitride nanorods. Henry F. Schaefer , qc@uga.edu, 1004 Cedar
Street, Athens GA 30602, United States . (1) Center for Computational Quantum Chemistry, University of Georgia, Athens GA
30602, United States
In this lecture we outline theoretical advances in modeling gas phase reactions leading to the formation of 13-15 binary
materials from donor-acceptor complexes. Recent theoretical studies of the structures, stabilities, and reactivities of 13-15
donor-acceptor complexes, amido and imido compounds, as well as large 13-15 clusters and nanotubes are highlighted. Of
particular interest here are gallium nitiride systems. Use of 13-15 compounds as single-source precursors to 13-15 alloys and
their potential as hydrogen storage materials are discussed. Also presented are directions for further theoretical and
experimental studies in this area.
(1)

511. Exploring nanosciences by first principles calculations. Jinlong Yang , jlyang@ustc.edu.cn, Jinzhai Road 96, Hefei
Anhui 230026, China . (1) Dept. of Chem. Phys., Univ. of Sci. & Tech. of China, Hefei Anhui 230026, China
In this presentation, I would like to demonstrate the power of first principles calculations in nanoscience research at different
levels of experiment-theory coupling. First, theoretical modeling is usually very essential to understand experimental
observations. Based on density functional theory, the atomic mechanism of the catalytic activity of N doped carbon nanotubes
can be revealed. When available experimental results are controversy, theory is especially helpful. For example, our recent
computational results perfectly explain why n-type transport characteristic is observed in C59N encapsulated carbon nanotubes
by some experimental groups, while not by other groups. Additionally, theoretical modeling is also of the prediction ability, and
it turns out to be a powerful tool for nanomaterial design. By adding functional groups to graphene nanoribbon, we have
designed a half metal, which is expected to be useful in spintronics. We have also found that it is possible to construct a
conceptually-new field effect transistor by arranging graphene nanoribbons into a superlattice.
(1)

512. Screened hybrid methods for solid-state physics and chemistry. Gustavo Scuseria , guscus@gmail.com, 6100
Main St --MS 60, Houston TX 77005, United States . (1) Rice University, United States
Despite tremendous advances in methodology and computer speed during the last many years, substantial challenges still
remain for describing the electronic structure of molecules and solids from first principles. This presentation will address our
current efforts to develop more accurate electronic structure methods for both molecules and solids using a mixture of
wavefunction and density functional theories. I will discuss some applications of our screened hybrid functional HSE to metal
and actinide oxides, silicon phase transitions and defects, and other problems where strong correlations play a crucial role.
513. Quantum dots – Artificial atoms, large molecules or small pieces of bulk? Insights from time-domain ab initio
(1)
studies. Oleg Prezhdo , oleg.prezhdo@rochester.edu, RC Box 270216, Rochester New York 14627-0216, United States .
(1) Department of Chemistry, University of Rochester, Rochester New York 14627, United States
Quantum dots (QD) are quasi-zero dimensional structures with a unique combination of solid-state and atom-like properties.
Unlike either bulk or atomic materials, QD properties can be modified continuously by changing QD shape and size. Often, the
bulk and atomic viewpoints contradict each other, leading to differing predictions about the behavior of QDs. For example, the
atomic view suggests strong electron-hole and charge-phonon interactions, as well as slow energy relaxation due to mismatch
between electronic energy gaps and phonon frequencies. In contrast, the bulk view advocates that the kinetic energy of
quantum confinement is greater than electron-hole interactions, that charge-phonon coupling is weak, and that the relaxation
through quasi-continuous bands is rapid. QDs exhibit new physical phenomena. In particular, the so-called phonon bottleneck
to the electron and hole energy relaxation and generation of multiple excitons upon absorption of a single photon can be used
to improve efficiencies of photovoltaic devices. Slowing down of the energy relaxation can result in extraction of hot electrons
and holes, thereby increasing the solar cell voltage. Generation of multiple electron-hole pairs can increase the current. Our
state-of-the-art non-adiabatic molecular dynamics techniques, implemented within time-dependent density functional theory,
allow us to model the response of QDs at the atomistic level and in real time.
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1. C. F. Craig, W. R. Duncan, O. V. Prezhdo “Trajectory surface hopping in the time-dependent Kohn-Sham theory for
electron-nuclear dynamics”, Phys. Rev. Lett., 95 163001 (2005).
2. O. V. Prezhdo “Photoinduced dynamics in semiconductor quantum-dots: insights from time-domain ab initio studies”, Acc.
Chem. Res., 42, 2005 (2009).
3. S. A. Fischer, C. M. Isborn, O. V. Prezhdo, “Excited states and optical absorption of small semiconducting clusters: dopants,
defects and charging”, Chem. Science, 2, 400 (2011).
514. Pt and Ru deposition using electrochemical atomic layer deposition (E-ALD), and reaction with adsorbed CO.
(1)
(1)
John L. Stickney , stickney@uga.edu, 1001 Cedar St., Athens GA 30602, United States ; Nagarajan Jayaraju . (1)
Department of Chemistry, The University of Georgia, Athens GA 30602, United States
Atomic layer deposition (ALD), and its precursor, atomic layer epitaxy (ALE), were known as gas or vacuum based methods
for the formation of nano films an atomic layer at a time, via surface limited reactions. Work on ALD in our group began with
the development of electrochemical ALE (EC-ALE), which we now refer to as E-ALD, to be consistent with popular
nomenclature. Electrochemical surface limited reactions are referred to generally as underpotential deposition (UPD), the
result of the free energy of formation of a surface compound or alloy. In ALD, a cycle, composed of the steps needed to form a
monolayer of the material, is used and repeated to grow films of a desired thickness. The deposit thickness is proportional to
the number of cycles performed. UPD cannot occur on itself. To make a metal nano film, an atomic layer of a reactive metal is
first deposited at an underpotential on the metal of interest. This sacrificial layer was then expose to a solution containing an
ionic precursor for the element of interest. The desired metal, more noble then the sacrificial layer, will be reduced by the
electrons contained in the sacrificial layer, replacing it. The repeated use of this method has been referred to as surface limited
redox replacement (SLRR). A number of metals have been deposited in this manner, including a PtRu alloy, by this group. The
formation of metal nanofilms formed using SLRR to do E-ALD will be discussed, along with some recent results from the
author's laboratory. Specifically, the oxidation of adsorbed CO will be described as a function of the Pt and Ru deposition
program used.
(1)

515. Ethanol and glycerol electro-oxidation: Anion effects. Germano Tremiliosi-Filho , germano@iqsc.usp.br, Avenida
(1)
(1)
Trabalhador Saocarlense, 400, Sao Carlos Sao Paulo 13566-590, Brazil ; Janaina Fernandes Gomes ; Fernanda Batista ;
(1)
Mauricio Javier Prieto . (1) Instituto de Quimica de Sao Carlos, Universidade de Sao Paulo, Sao Carlos Sao Paulo 13566590, Brazil
The anion effect on the electrochemical oxidation of ethanol and glycerol was systematically studied. In the case of ethanol the
main focus is on the acetate inhibition of the alcohol oxidation on polycrystalline platinum electrode. For the glycerol, the
center point is how the hydroxyl and sulfate anions affect the electro-oxidation of the triol on polycrystalline platinum and gold
electrodes. Thus, an evaluation of the influence of acetic acid in the electrochemical environment on the ethanol electrooxidation reaction on a polycrystalline platinum electrode is presented using cyclic voltammetry, chronoamperometry and in
situ Fourier Transformed IR spectroscopy (FTIR). It was demonstrated that an inhibition of the ethanol oxidation reaction
-1
occurs for bulk acetic acid concentrations of the order of 0.1-5 mmol L . This inhibition effect is related to the decrease of CO2
and acetaldehyde production as confirmed by spectroscopic results. On the other hand, the electrochemical oxidation of
glycerol on platinum and gold in HClO4, H2SO4 and NaOH was investigated by cyclic voltammetry and in situ FTIR
spectroscopy. The main focus of this part is to elucidate the reason why gold acts so differently in acidic and alkaline media. It
was explored here the effect of the concentration of the anions composing the electrolytic solution on the activity of platinum
and gold for glycerol oxidation and on the reaction selectivity.
516. Highly efficient Pt-Au/graphene electrode for formic acid oxidation in direct formic acid fuel cells. Venkateswara
(1)
Rao Chitturi , vrao.chitturi@ymail.com, Facundo Bueso Bldg. Room No. 319, San Juan Puerto Rico 00931, United States ;
(1)
Yasuyuki Ishikawa . (1) Department of Chemistry and the Chemical Physics Program, University of Puerto Rico-Rio Piedras,
San Juan Puerto Rico 00931, United States
Graphene-supported Pt and Pt–Au alloy electrocatalysts are prepared by ethylene glycol reduction method and characterized
with XRD, SEM, TEM, and EDX. XRD reveals the face-centered cubic structure of Pt in the materials. SEM and TEM images
show the good spatial distribution of metal nanoparticles on layered graphene sheets. EDX reveals that the average
composition of elements in the Pt–Au alloy catalyst is approximately 1:1. Electrocatalytic performance of the prepared
materials towards formic acid oxidation (FAO) is investigated using cyclic voltammetry. FAO activity of the Pt–Au/graphene is
found to be ten times higher than that of Pt/graphene. The prepared electrocatalysts are used as anode in a direct formic acid
fuel cell and tested at 303 and 333 K. An increase in the performance with increasing temperature is observed. A maximum
2
power density of 185, 70 and 53 mW/cm is observed with Pt–Au/graphene, Pt/graphene and commercial Pt/C anodes,
respectively, at 333 K. The high electrocatalytic performance of Pt–Au/graphene is attributed to the change in the electronic
structure of Pt by the presence of alloying element, Au.
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(1)

517. Bioelectrochemical oxidation of urea at urease and platinum modified diamond electrodes. Carlos R Cabrera ,
(1)
carlos.cabrera2@upr.edu, P.O. Box 70377, San Juan Puerto Rico 00936-8377, United States ; Eduardo Nicolau ; Ileana
(1)
(1)
Gonzalez-Gonzalez ; Kai Griebenow . (1) Department of Chemistry, University of Puerto Rico, San Juan Puerto Rico 009368377, United States
The recovery of potable water from space or military mission wastewater is critical for the life support and environmental health
of crew and military members in long-term missions. In this research we explore the utilization of urease (EC 3.5.1.5, 15,000
units/g) along with a platinized boron doped diamond electrode (Pt-BDD) to oxidize urea. As stated above, the enzyme urease
is used as a partner biomacromolecule in this application to help in converting urea to ammonia, which can be oxidized at the
platinized BDD electrode. Figure 1 [figure 1] shows the chronoamperometry of successive urea additions in presence of a
urease solution at pH 7.4 with the potential fixed at -0.300 V vs. Ag/AgCl. After five successive additions of a urea solution to
the urease-based regenerator, defined and consistent anodic current (mA) signals were obtained due to the anodic oxidation
of ammonia being produced by urease. The Pt-BDD was tested more than once, after the chronoamperometry, by rinsing the
electrode and adding new urease solution into the electrochemical cell. Interestingly, the current magnitudes were similar for
each experiment suggesting the robustness and cleanliness of the Pt deposits, even when in contact with the enzyme solution.
These findings are of particular interest for the proposed applications because it demonstrates the long-term stability of the Pt
deposits in presence of an enzyme. Preliminary results have proven to have 20 % urea conversion efficiency. This research
has potential applications for future long-term space and military missions since the reaction byproducts could be used for a
biomass subsystem, while generating electricity from the same process.
(1)

518. All the ways to have a bond. Roald Hoffmann , rh34@cornell.edu, Baker Lab, Ithaca New York 14853, United States
. (1) Department of Chemistry and Chemical Biology, Cornell University, Ithaca New York 14853, United States
The concept of a chemical bond, so essential to chemistry, and with a venerable history, has life, generating controversy and
incredible interest. Even if (or maybe because) we can't reduce it to physics. I will discuss some of the common experimental
criteria for judging the presence and strength of a bond: length, energy, force constants, magnetism, energy splittings and
other spectroscopic criteria. On the theoretical side, I will look at bond orders, population analyses, bond critical points, and
electron localization functions. And will give a personal opinion on the utility of the various measures. My advice at the end is
likely to be: Any rigorous definition of a chemical bond is bound to be impoverishing, leaving one with the comfortable feeling
“yes (no), I have (do not have) a bond,” but little else. Push this fuzzy concept to its limits, accept that (at the limits) a bond will
be a bond by some criteria, maybe not others, respect chemical tradition, and have fun with the chemical richness of
something thatperhaps cannot be defined clearly.
519. Cholesterol oxidase immobilization on carbon nanofiber electrode for biosensor application. Dámaris Suazo(1)
(1)
Dávila , suazo.damaris@gmail.com, P.O. Box 70377, San Juan Puerto Rico 00936, Puerto Rico ; Johary Rivera ; Jessica
(2)
(2)
(1)
Kohene ; Meyya Meyyappan ; Carlos R. Cabrera . (1) Department of Chemistry and NASA-URC Center for Advanced
Nanoscale Materials, University of Puerto Rico-Rio Piedras Campus, San Juan Puerto Rico 00936, Puerto Rico (2)
Nanotechnology Division, NASA Ames Research Center, Moffett Field, Mountain View California 94035, United States
The development of new health monitoring technologies is imperative to ensure the safety of astronauts during long space
missions. The alarming rise in clinical disorders due to abnormal blood cholesterol levels have motivated the development of
reliable cholesterol sensors. We are using a carbon nanofiber (CNF) embedded in silicon dioxide nanoelectrode array
platform, developed by the Nanotechnology group at NASA-Ames Research Center. In our approach, the CNF electrodes are
used to immobilize cholesterol oxidase. Cyclic voltammograms (CV) of CNFs before the modification of the ChOx protein
-3/-4
produced quasireversible redox peak characteristic of the Fe(CN)6
redox couple. On the contrary after the modification with
ChOx a decrease in the current is observed due to the presence of the protein at the electrode. AFM characterization of the
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polished CNF electrodes indicated that the CNFs had a mean diameter of 100 nm and protruded 12 nm from the silicon
dioxide. X-ray photoelectron spectroscopy (XPS) was utilized to study the immobilization of the protein. Electrochemical
measurements have been done to determine the activity of the protein for cholesterol.
520. Retention models and separation of melamine, ammeline, ammelide and cyanuric acid under HILIC conditions
(1)

(1)

Maroula G. Kokotou , mkokotou@chem.uoa.gr, Panepistimiopolis, Athens Attiki 15771, Greece ; Nikolaos S. Thomaidis .
(1) Department of Chemistry, Laboratory of Analytical Chemistry, University of Athens, Athens 15771, Greece
Hydrophilic Interaction Chromatography (HILIC) is a normal phase chromatography, where the mobile phase consists of a high
percentage of organic solvent (>80%) and a low percentage of an aqueous/polar solvent. Many attempts have been made to
determine whether the mechanism of retention in HILIC is partitioning or surface adsorption or both. Jin et al. recently
proposed a model which properly describes the HILIC retention of nucleosides on some polar column packing. Melamine is an
organic compound originally used to manufacture amino resins and plastics. However, it has been deliberately added to raw
milk in order to increase the apparent protein content. The products of melamine hydrolysis are ammeline, ammelide and
cyanuric acid. Ιn the present work, we discuss the retention models and the separation of these four analytes using three
different columns, namely TSKgel Amide-80, XBridge (silica with ethylene bridges) and ZIC-HILIC. Comparison of the
retention time of the analytes, at the same mobile phase composition (15/85 ammonium formate-formic acid pH 4/ACN, v/v),
supports a dominant partition mechanism at XBridge HILIC, while at TSKgel Amide-80, hydrogen bonding also plays an
important role, especially for ammelide and ammeline retention. Cyanuric acid, ammelide and ammeline at ZIC-HILIC follow a
similar retention mechanism as at TSKgel Amide-80. However for melamine, Electostatic Repulsion Hydrophilic Interaction
Chromatography (ERLIC) plays an additional role in retention. The successful separation and the simultaneous determination
of melamine and its hydrolysis products were achieved by LC-ESI-MS/MS using TSKgel Amide-80 and ZIC-HILIC columns.
521. Influence of covalent functionalization of single-walled carbon nanotubes with ferrocene on the electroanalytical
(1)
sensing properties of modified glassy carbon electrodes. Soledad Bollo , sbollo@ciq.uchile.cl, Sergio Livingstone 1007,
(1)
(1)
(2)
Independencia, Santiago RM 8380492, Chile ; Paulina Cañete ; Valeria Ortega ; Mónica González ; María Teresa
(2)
(2)
Martínez ; Alejandro Anson . (1) Laboratotio de Bioelectroquímica, Universidad de Chile - Facultad de Ciencias Químicas y
Farmacéuticas, Santiago RM 8380492, Chile (2) Instituto de Carboquímica, Zaragoza, Spain
The electrochemical characterization and the study about the effect of covalent functionalization of single-walled carbon
nanotube with ferrocene (CNT-Fc) on the electroanalytical sensing properties of modified glassy carbon electrodes (GCE) is
reported. GC electrodes were modified using water and DMF as dispersing agent and hydrogen peroxide was selected as
analytical probe. All the measurements were compared against oxidized single-walled NTC (CNT-Ox) which were the starting
product to produce CNT-Fc. Cyclic voltammetry indicates that CNT-Fc present larger capacitance values than CNT-Ox as
electrode modifiers. By Scanning electrochemical microscopy the surfaces homogeneity were evaluated. A significant
difference towards the electrochemical response of hydrogen peroxide was obtained; thus calibration plots obtained from
amperometric recordings at 0.700V for successive additions of 10 mM H2O2 shows three times more sensitivity for NTC-Fc
than NTC-Ox modified electrodes. In agreement with the hydrodinamic results an important enhancement in sensitivity at
GCE/NTC-Fc electrodes compared with GCE/NTC-Ox was observed, indicating that ferrocene play an important role in the
electrocatalytic activity against H2O2. This work was financed by Project FONDECYT 1080526 and CONICYT/CSIC
2009CL0057.
(1)

522. Electrocatalytic effect of ionic liquids on carbon paste electrode. Alejandro F. Alvarez-Lueje ,
(1)
aalvarez@ciq.uchile.cl, Sergio Livingstone Polhamer 1007, Santiago Santiago 233, Chile ; Carolina A. Velasco-Aguirre ;
(1)
(1)
Carla Nazif ; Soledad V. Bollo . (1) Department of Pharmacological and Toxicological Chemistry, Chemical and
Pharmaceutical Sciences Faculty. University of Chile, Santiago Santiago, Chile
Based on the unique electrochemical properties of ionic liquids (ILs) such as high ionic conductivity, broad electrochemical
potential window and good redox-robustness, this work take advantage of the versatility of ILs to design and characterize
highly selective and sensitive modified electrodes through incorporation of ILs into carbon paste electrodes (CPEs). For this
purpose, two room temperature ILs: ethyl-dimethyl-propylammonium bis(trifluoromethylsulfonyl) imide (IL-1) and N-butyl-3methylpyridinium trifluoromethanesulfonate (IL-2) were selected to make two modified CPEs, which showed good
characteristics as simple preparation procedure, fast electrochemical response and good conductivity. Different proportions of
each IL were assayed (2.5% to 20%) and the electrocatalysis of the modified CPEs was investigated by using cyclic
voltammetry. As probes, two redox mediators (ferrocenemethanol and potassium ferrocyanide) and a biomarker (hydrogen
peroxide) were assessed. In general terms, for both redox mediators as the weight percentages of ILs increases, the
capacitance, the electron transfer kinetics and sensitivity of the modified electrodes increases, compared with conventional
CPE. For example, the anodic peak current shows an increase of 87% for potassium ferrocyanide (2.5% w/w) for IL-1. Also,
an improvement of the reversibility of the reaction was observed in the modified electrodes compared with the conventional
ones. On the other hand, amperometric measurements of hydrogen peroxide with the modified electrodes reveal a significant
increases of the anodic current (around 33-folds for IL-1 (20% w/w) compared with the conventional CPE), which makes
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possible the development of a biosensor for sensitive and fast detection of hydrogen peroxide. This work was financed by
Project FONDECYT 1110182.
523. Mechano-induced transduction of alveolar type II cells and osteoblasts studied by scanning probe techniques.
(1)
Elena Hecht , elena.hecht@uni-ulm.de, Albert-Einstein-Allee 11, Ulm Federal Republic of Germany 89081, Germany ;
(2)
(2)
(2)
(1)
(1)
Edward Felder ; Oliver H. Wittekindt ; Paul Dietl ; Boris Mizaikoff ; Christine Kranz . (1) Department of Analytical and
Bioanalytical Chemistry, University of Ulm, Ulm Federal Republic of Germany 89081, Germany (2) Department of General
Physiology, University of Ulm, Ulm Federal Republic of Germany 89081, Germany
Atomic force microscopy (AFM) and scanning electrochemical microscopy (SECM) are powerful members of the scanning
probe techniques providing information about cell functions and morphology. By using this both techniques, alveolar type II
cells (lung epithelial cells) and osteoblastic cells, which are important for bone formation, are investigated in response to
mechanical stress. Mechanical forces play a crucial role in cell behavior. In osteoblastic cells, e.g., mechanical forces stimulate
bone remodeling and regeneration. Whereas lung epithelial cells undergo mechanical stress during breathing resulting in
protein expression as well as cell damage and cell death. We use a modified SECM set-up in combination with amperometric
microbiosensors for the detection of adenosine-5`-triphosphate (ATP), a key molecule in cell signaling that is released by
many cell types in response to uniaxial stretch. The determination of ATP is based on a competitive assay with glucose
converting oxidoreductases (e.g. GOD or PQQ-GDH) and hexokinase (HEX) immobilized at the surface of an
ultramicroelectrode (UME) [1, 2]. An atomic force microscope in combination with a stretch device is used to investigate the
response of uniaxial stress on topograpical and mechanical changes such as stiffness. Localized time-resolved ATP
measurements during stretching experiments at osteoblastic as well as alveolar type II cells and first AFM data when applying
mechanical loadings in physiological relevant magnitudes to the same cell types will be presented. Further applications
concerning the combination of AFM with SECM as scanning probe techniques will be discussed.
[1] Kueng, A.; Kranz, C.; Mizaikoff, B.; Biosens. Bioelectron. 2005, 21, 346-353.
[2] Weber, C.; Gauda, E.; Mizaikoff, B.; Kranz, C.; Anal. Bioanal. Chem. 2009, 395, 1729.
(1)

524. Developement of Fe8 clusters as new contrast agents for Magnetic resonance imaging. Soma Das ,
nupurd05@gmail.com, University of Puerto Rico (Rio Piedras), Department of Chemistry, PR00931-23346, San Juan Puerto
(1)
(1)
(1)
Rico 00931, Puerto Rico ; Kenia A Parga ; Lizmarie Rivera ; Raphael G Raptis . (1) Department of Chemistry, University of
Puerto Rico (Rio Piedras), San Juan Puerto Rico 00931, Puerto Rico
Approximately, 40% of more than 40 million Magnetic Resonance Imaging (MRI) scans performed annually worldwide require
the administration of a contrast agent. A contrast agent is a physiologically acceptable, paramagnetic metal complex, which
shortens the relaxation time of bulk water protons in the blood and tissues. Clinically approved contrast agents are either T1active, e.g., Gd-based complexes, or T2-active, e.g., Superparamagnetic Iron-Oxides (SPIOs). The Gd- contrast agents have
1-2
recently been detected to cause Nephrogenic Systemic Fibrosis, in patients with severe kidney impairment, while Feridex,
the only T2-agent approved for clinical use in U.S. is limited to liver cancer patients only. Herein we report the synthesis and
development of a new class of MRI contrast agents with the general formula: [Fe8O4(4-Rpz)12X4]. These octanuclear Fe(III)
clusters are made water-soluble (i) either by chemically modifying the “R” or “X” group in the cluster with a hydrophilic ligand or
(ii) by encapsulating the organo-soluble Fe8O4(pz)12Cl4 in a pharmaceutical excipient such as β-Cyclodextrin.With an attempt
to make these clusters as tumor targeting MRI-CA, a conjugate has also been synthesized with Hyaluronic acid which will
target CD44 in ovarian cancer cells. The contrast enhancing properties have been evaluated by determination of relaxivity (T1
and T2) by inversion recovery and spin-echo experiments, respectively in aqueous solutions.
References:
(1) Broome, D. R.; Girguis, M. S.; Baron, P. W.;Cottrell, A. C. Am. J. Roentgenol. 2007, 188, 586- 592 .
(2) Thomsen, H. S. Eur Radiol. 2006, 16, 2619-2621.
(1)

525. Detection of oil products type in soils by GC-MS. Andrey V Soin , sey_226@rambler.ru, Kosygin street 19, Moscow
(1)
(1)
Moscow 119991, Russian Federation ; Elena Yu Savonina ; Tatiana A Maryutina . (1) Department of Analytical Chemistry,
Vernadsky Institute, Moscow Moscow 119991, Russian Federation
Nowadays standard methods of oil products detection in soils are based on IR-spectrometry, fluorometry, gravimetry and gaschromatography. These methods enable to find mass content of oil products and several individual hydrocarbons (mostly poly
aromatic). In the meantime this information is not sufficient for the estimation of oil types and pollutant source accordingly.
“Finger-print” method for identification of oil products type by GC-MS was used here. Preliminary database of the
chromatogrammes of various oil products (petrol, diesel, lubricating oil and etc.) was obtained. Pollutant type could be
identified by comparison of the chromatograms of soil extracts and from database. Though such compare is complicated as oil
products decompose in soils. The degradation causes change of composition and generates via different natural factors
(physical, chemical and microbiological) in time. Сhemical composition is usually used for comparison of chromatograms for oil
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products identification. So different hydrocarbons and hetero atomic compounds with similar characteristics which are stable to
environmental activity are basically studied. The main groups of compounds such as n-alkanes, homo- and hetero atomic
polycyclic aromatic hydrocarbons, oil bio markers are generally used for the analysis of oil spills. It is known that integral
methods are applied for the determination of group and structural-group content of oil products. The use of integral methods
along with detection of chosen characteristic compounds enables estimation of the compounds changes caused while
degradation of oil products. Also such approach makes possible to estimate pollution's age and source even if the
chromatographic peaks are not sharply defined. The work was supported by the Russian Foundation of Basic Research (grant
№ 09-03-00757-а) and Program of Presidium RAS №8
(1)(2)

526. Au-nanoporous-polyaniline for enzyme inmovilization and glucose detection. Juan Carlos Morales Gomero
,
(1)
jcmorale@ulima.edu.pe, Av. Túpac Amaru 210, Rímac Lima, Peru ; Joseph Beker Huallpa Phuyo ; Javier Martín Quino
(2)
(1)
Favero ; Adolfo La Rosa Toro Gómez . (1) Facultad de Ciencias, Laboratorio de Electroquímica Aplicada, Universidad
Nacional de Ingeniería, Rimac Lima, Peru (2) Facultad de Ingeniería Industrial, Universidad de Lima, Rimac Lima, Peru
In this work, we reported a new sensitive and selective amperometric glucose biosensor based in Au-nanoporous-polyaniline.
Gold electrode was firstly oxidized under a high potential of 2.5 V and then electrochemically reduced in phosphate buffer
solution (pH=7). This process gives a fractal gold nanofilm on the top of the gold electrode. Scanning electron microscopy and
electrochemical methods were adopted to characterize the as-prepared gold film. The gold nanofilm was found to have
abundant adatom state Au*, evidenced by the electrochemical process of Au*/Au*OHads couple. The results demonstrate that
the surface is favorable for enzyme inmovilization. Chronoamperometry and cyclic voltammetry were used to evaluate the
performance of biosensor towards glucose. The Au-PANI/GOx biosensor exhibited a linear response to glucose in the
concentration range of 1–10 mM and a low response time. The presence of Au-nanoporous and PANI synergistically
contributes to the performance of the biosensor towards the electrochemical detection of glucose.
(1)

527. Electrochemical oxidation of NADH based on L-cysteine monolayer on palladium surface. Ileana Feliciano ,
ileana_feliciano@yahoo.com, Avenida Ponce de León, Facundo Bueso Building, San Juan Puerto Rico 00931, United States ;
(1)
Carlos Cabrera . (1) Chemistry, University of Puerto Rico, Río Piedras Campus, San Juan Puerto Rico 00931, United States
In the last year, there have been an increased in research efforts to prepare biological surfaces for the detection of NADH and
ethanol in solutions. One of the methods is using self assembled monolayer (SAM) technique. SAM is a simple and convenient
technique with which tailoring and functionalization of the interfacial properties of metal electrodes can be done. It is applicable
to immobilization enzymes. The enzyme used for the development of amperometric biosensor for ethanol detection is alcohol
dehydrogenase (ADH). This enzyme catalyzes the oxidation of ethanol to acetaldehyde in presence of nicotinamide adenine
+
dinucleotide (NAD ) and the reduction of NADH can be detected amperometrically.
This work is focused in the preparation of a biosensor using ADH enzyme to catalyze the NADH oxidation. The reagent used
for the formation of SAM is L-cysteine amino acid because it contains thiol group that binds with high affinity onto the
palladium surface. L-cysteine SAM was characterized by cyclic voltammetry, X- ray photoelectron spectroscopy and Fourier
transforms infrared (FTIR) spectroscopy. Once the L-cysteine modified palladium surface was done, we used two routes for
the immobilization of ADH. The first was adsorption and the second was covalent attachment of ADH at L-cysteine monolayer
on palladium surface. ADH was covalently attached after a coupling reaction of 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (EDC) and N-hydroxysulfosuccinimide (NHS) activation of the carboxyl group of L-cysteine
monolayer. The immobilization of ADH in L-cysteine monolayer was characterized by FT-IR. Finally, the electrocatalytic
activity of NADH oxidation was evaluated using cyclic voltammetry and chronoamperometry.
528. Levels of Cu, Mg, K, Na, and Zn in spaghetti consumed in the Maracaibo city using FAAS and FAES. Yohan J
(1)
González , yohanemmanuel@gmail.com, Av Universidad, Grano de Oro, Maracaibo Zulia 4011, Venezuela ; Victor A
(1)
(2)
(1)
Granadillo ; Alfonso R Bravo ; Denny Fernández . (1) Department of Chemistry, La Universidad del Zulia, Maracaibo Zulia
4011, Venezuela (2) School of Nutrition and Dietetic, La Universidad del Zulia, Maracaibo Zulia 4011, Venezuela
In this work, the content of Cu, Mg, K, Na and Zn in spaghetti consumed in the Maracaibo city using the flame atomic
spectrometries are presented. Spaghetti samples (n=182) were gathered (i.e., commercial presentation of 0.5 Kg, of different
lots), corresponding to 5 commercial trademarks (i.e., A-E). The Cu, Mg and Zn were determined by flame atomic absorption
spectrometry, while K and Na by atomic emission device. Accuracy was evaluated analyzing two materials of standard
reference of the NIST (i.e., peach leaf and oyster tissues), and for recovery studies, obtaining a relative error and a recovery
average of 2.0 ± 0.8% and 100.4 ± 2.0%, respectively, and average precision was ≤ 5.0%. Total concentrations of these
elements (mg/100 g, wet base) were: Cu, 0.301± 0.026; Mg, 52.25 ± 11.19; K, 286.54 ± 43.27; Na, 3.74 ± 1.32 and Zn, 0.888
± 0.062. Not significant statistically differences were observed (p> 0.05) between the metals values found in the commercial
marks under study. The content of these minerals was inside that reported values in the charts of composition of foods of
different countries.
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529. Electrochemical analysis of hydrogen sulfide using modified gold electrodes with hemoglobin I from Lucina
(1)
pectinata. Mario Ortega , me_ortegan@yahoo.com, PO BOX 9019, Mayagüez, P.R. 00681-9019, Mayaguez PR 00681,
(1)
(2)
(1)
United States ; Carmen Vega-Olivencia ; Rolando Tremont ; Juan Lopez-Garriga . (1) CHEMISTRY, UNIVERSITY OF
PUERTO RICO, MAYAGUEZ PR 00680, United States (2) CHEMISTRY, UNIVERSITY OF PUERTO RICO, HUMACAO PR
00791, United States
The modification of gold surface with cysteine (Cys) or 3-mercaptopropionic acid (MPA) and recombinant hemoglobin I from
Lucina pectinata (rHbI) was characterized and used as hydrogen sulfide sensor. This is possible because the interaction and
extraordinary affinity of rHbI to H2S allows us to study this gas in aqueous systems. These sensors were prepared using a
2+
2+
clean gold electrode modified with Cys or MPA as linker, metal ions (Co or Ni ) and the recombinant hemoglobin I from
Lucina pectinata. Cyclic Voltammetry (CV), IR and X-ray photoelectron spectroscopy (XPS) were employed to characterize the
electrode modification process. The performances of the resulting modified electrodes were analyzed in detail by means of CV
technique. The immobilized rHbI exhibited direct electrochemical behavior in the presence of hydrogen sulfide (H2S) in both
electrodes. Oxidation and reduction current peaks obtained from the voltammograms and amperometric techniques were used
-8
to plot the calibration curve. The response of Cys-rHbI-modified electrode to H2S was linear in the range from 1.82 x 10 mol/L
-8
-8
-7
to 7.29 x 10 mol/L and 2.0 x 10 mol/L to 7.0 x 10 mol/l for MPA-rHbI-modified gold electrode.
530. Total Acid Number measurement and analysis of naphthenic acids in Colombian oil distillation cuts. Jeferson A.
(1)
Valencia , cris@ciencias.uis.edu.co, Cra 27 Cll 9 Campus Universitario, Edificio Camilo Torres Of 211, Bucaramanga
(2)
(1)
(1)
Santander AA 678, Colombia ; Alexander Guzmán ; Marianny Y. Combariza ; Cristian Blanco-Tirado . (1) School of
Chemistry, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2) ECOPETROL, Instituto Colombiano
del Petróleo, Piedecuesta Santander, Colombia
A Mass Spectrometry-based methodology was established to measure Total Acid Number (TAN) in Colombian oil distillation
cuts. The method can be used as an alternative to the traditional potentiometric titration and have advantages such as
analysis time reduction, minor sample handling, and no generation of chemical waste. We performed an instrument calibration
by correlating known TAN values of distillate samples, expressed as mg KOH/g sample, with the total ion current (TIC) from
their ESI mass spectra. TAN of unknowns can be established by measuring their TIC, from the ESI mass spectrum taken
under the same conditions as the standards. Negative electrospray ionization was the ionization technique of choice for the
distillates analysis due to its selectivity towards acidic molecules, gentleness and minimal sample preparation. Experimental
ESI conditions such as needle voltage, sample flow rate, nebulizer gas and drying gas pressure, drying temperature and
capillary exit voltages were adjusted to control decarboxylation reactions and dimer formation. Data analysis was performed by
using a Fortran-based software, specifically designed for the ESI mass spectral analysis, which generates a report including
TAN value, relative percentage of each naphthenic acid, and naphthenic acid families percentages according to their Z value.
Additionally DBE values, nominal mass range and Kendrick mass defect could be computed. Naphthenic acid identification in
unknown samples was possible by using a standard sample. In addition to a wide variety of naphthenic acid families ESI
analysis showed the presence of phenols and neutral nitrogen compounds in the samples.
(1)

531.
Determination
of
metals
in
sedimentary
rocks
by
LA-ICP-MS.
Yustina
Rodriguez ,
yustina.rodriguez@ecopetrol.com.co, Km 7 Via Piedecuesta, Piedecuesta Santander 4185, Colombia ; Marianny Y
(2)
(1)
(2)
Combariza ; Beatriz Murcia ; Christian D Castro . (1) Department of Technical Services and Laboratories, Empresa
Colombiana de Petróleos Ecopetrol S.A., Piedecuesta Santander 4185, Colombia (2) Department of Chemistry, Universidad
Industrial de Santander UIS, Bucaramanga Santander, Colombia
Spectroscopic methods applied to the analysis of rock samples are an important tool in inorganic geochemistry - petroleum
geology, as they generate chemical information that helps to enhance sedimentological, stratigraphic and chronostratigraphic
interpretations and to reinforce basin evolution models, contributing in this way to diminish the risk and uncertainty in oil
exploration. The spectroscopy laboratory of the Colombian Petroleum Institute has developed and implemented methods
based on inductively coupled plasma emission (ICP-OES) and inductively coupled plasma-mass spectrometry (ICP-MS) to
determine major, minor and trace elements in samples of interest in the hydrocarbon industry. Although these methods are
very accurate and precise, they are limited by the sample preparation processes, pretreatment and digestion, previous to the
instrumental analysis. The direct analysis of solids samples by laser ablation presents an alternative to the rock samples
analysis in solution, reducing sample preparation time and diminishing the possibility of contamination and loss of analytes of
interest. This work describes a method to determine metals by laser ablation inductively coupled plasma mass spectrometry
(LA-ICP-MS) and its application to the analysis sedimentary rocks and USGS geological reference materials.
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532. Silica hybrid monolithic columns for liquid chromatography. Lisandra Santiago-Capeles , ls58@buffalo.edu, 576
(1)
Natural Science Complex, North Campus, Buffalo NY 14260, United States ; Luis A. Colón . (1) Department of Chemistry,
University at Buffalo The State University of New York, Buffalo NY 14260, United States
Surface confined ionic liquids may provide unique selectivities when used as the stationary phases in liquid chromatography.
Hybrid monolithic columns containing an allyl pendant group was fabricated by sol-gel processing inside 50 µm i.d. fused silica
capillaries. After physical characterization of the hybrid monolith, the pendant allyl group was oxidized using metachloroperoxybenzoic acid under mild conditions to yield an epoxide group. An ionic liquid moiety was then confined at the
monolith surface by reaction with imidazole and 1,3-propane sultone. Infrared spectroscopy (IR) and thermogravimetric
analysis (TGA) confirmed the incorporation of the different functionalities onto the surface of the hybrid monolith. The
monolithic columns were tested under different chromatographic conditions, including reverse phase and hydrophilic
interaction liquid chromatography. This presentation will focus on the characterization of the hybrid silica monoliths containing
the confined ionic liquid and preliminary chromatographic evaluation.
533. Qualitative and semi-quantitative analysis of microfossils from Samaca Boyacá by Laser Induced Breakdown
(1)
spectroscopy (LIBS). Sandra, Herrera Celis , SLHCmat@hotmail.com, Cra 27 con calle 9a, ciudad universitaria.,
(2)
(1)
Bucaramanga Santander 097, Colombia ; Rafael Cabanzo ; Enrique Mejía Ospino . (1) Chemistry, Universidad Industrial de
Santander, Bucaramanga Santander 097, Colombia (2) Physics, Universidad Industrial de Santander, Bucaramanga
Santander 097, Colombia
In this work, Laser Induced Breakdown spectroscopy has been applied to the analysis of microfossils, specifically Benthonic
foraminifera, like an important tool to know the composition of itself. Likewise, the analysis of the concentration of some
chemical elements present in small amounts in their shells is used in paleoceanographic and paleoclimate research to study
the variations in the marine habitat and obtaining information of the changing climate. Furthermore, the precipitation of calcite
that forms the shells of foraminifera, some ions of magnesium, strontium, cadmium or boron, replacing the calcium ions,
depending on various factors that relate to climate. Here we conduct a qualitative semiquantitatve screening of samples of
microfossils in the village of Paramo, Samaca, department of Boyacá. Also undertake a mapping of the sample to determine
the displayed frequencies fossils in these samples. Keywords: LIBS, spectroscopy, laser ablation, microfossils
534. Efficient [Ni{iPrHNC(S)NP(S)(OiPr)2-1,3-N,S'}2]/PR3 (R3 = Me3, Me2Ph) complex system for the generation of Ni(0)
(1)
for catalysis. Damir A. Safin , damir.safin@ksu.ru, Albert-Einstein-Strasse 3a, Rostock Mecklenburg-Vorpommern D(1)
(1)
18059, Germany ; Maria G. Babashkina ; Martin Köckerling . (1) Department of chemistry, University of Rostock, Rostock
Mecklenburg-Vorpommern D-18059, Germany
We have developed a new complex system [Ni{iPrHNC(S)NP(S)(OiPr)2-1,3-N,S'}2]/PR3 (R3 = Me3, Me2Ph) to generate Ni(0)
for the catalytic addition of Ph2S2 to 1-, 2- and 3-hexyne. A study of the catalytic reaction mechanism has suggested two
pathways for the in situ formation of Ni(0) species, depending on the presence or absence of water. The crystal structures of
[Ni{iPrHNC(S)NP(S)(OiPr)2-1,3-N,S}2] (Figure 1), [Ni{Et2NC(S)NP(S)(OiPr)2-1,5-S,S'}2] (Figure 2) were established by X-ray
analysis.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 189

535.
Mechanochromism
of
polynuclear
silver(I)
complexes
with
N-thiophosphorylated
thiourea
(1)
iPrNHC(S)NHP(S)(OiPr)2. Maria G. Babashkina , maria.babashkina@ksu.ru, Albert-Einstein-Strasse 3a, Rostock
(1)
(1)
Mecklenburg-Vorpommern D-18059, Germany ; Damir A. Safin ; Martin Köckerling . (1) Department of Chemistry, University
of Rostock, Rostock Mecklenburg-Vorpommern D-18059, Germany
Reaction of the potassium salt of N-thiophosphorylated thiourea iPrNHC(S)NHP(S)(OiPr)2 (HL) with AgPF6 in aqueous MeOH
leads to the hexanuclear [{Ag3(iPrNHC(S)NP(S)(OiPr)2-S,S')3}2] ([(Ag3L3)2]) complex. The crystal structure was determined by
single-crystal X-ray diffraction (Figure 1). The reversible conversion between yellow-emitting ([(Ag3L3)2]) and blue-emitting
([Ag3L3]) materials on grinding and recrystallization was established. The complex [Ag3L3] was also prepared by a
mechanically induced solid-state reaction.

536. Phosphine ruthenium complexes containing nitrite or nitrosyl as ligands, with antitumoral activities. Alzir A
(1)
Batista , alzir@ufscar.br, Rodovia Washington Luís, Km 235 - SP-310, Sao Carlos Sao Paulo 13565-905, Brazil ; José
(1)
(1)
(2)
Wilmo Cruz Júnior ; Angelica E Graminha ; Javier Ellena . (1) Department of Chemistry, Federal University of Sao Carlos,
Sao Carlos Sao Paulo 13560970, Brazil (2) Physics Institute of São Carlos, University of São Paulo, Sao Carlos Sao Paulo
13560970, Brazil
The cis-[Ru(NO2)2(dppb)(5-mebipy)], cis-[RuCl(NO2)(dppb)(5-mebipy)] and ct-[RuCl(NO)(dppb)(5-mebipy)](PF6)2 complexes
[dppb = 1,4-bis(diphenylphosphino) butane and 5-mebipy = 5,5´-dimetyl-2,2´-bipyridine] were synthesized and characterized
31
1
by means of elemental analysis, NMR P{ H}, IR/UV/Vis spectroscopies, cyclic voltammetry, pulse differential voltammetry,
molar conductivity, and by X-ray crystallography. For the cis-[RuCl(NO2)(dppb)(5-mebipy)] and cis-[Ru(NO2)2(dppb)(5-mebipy)]
complexes, the IR data suggested that the NO2 - species are coordinated to the metal throughout the nitrogen forming nitro
complexes. This was confirmed by the determination of the X-ray structure of the cis-[Ru(NO2)2(dppb)(5-mebipy)] complex, in
which the nitrite ligands are coordinated to the ruthenium throughout the nitrogen.The electrolysis of the ct-[RuCl(NO)(dppb)(5mebipy)](PF6)2 complex at 300 mV produces the ct-[RuCl(CH3CN)(dppb)(5-mebipy)]PF6 compound (CH3CN trans to the
phosphorus), which isomerizes to the cc-[RuCl(CH3CN)(dppb)(5-mebipy)]PF6 complex (CH3CN trans to the nitrogen), the final
product of the process. It was showed that these isomers are formed by the nitrosyl dissociation of the NO from the ct31
1
[RuCl(NO)(dppb)(5-mebipy)](PF6)2 complex without any potential application. This process was followed by
P{ H}
experiments, in which both isomers were detected, and after a few minutes only the cc isomer was present in the solution. The
biological assays showed that the synthesized complexes in this work are active against MDA-MB 231 and K-562 tumor cells.
Acknowledgments: CAPES, FAPESP, CNPq
537. Synthesis, characterization and photophysical properties for two 4-aril-quinolinolate aluminum (III) complexes.
(1)
Ligia Llovera , ligiallovera@yahoo.com, Valle de Sartenejas, Baruta, Caracas Miranda 1080-A, Venezuela ; Cesar Pérez(2)
(1)
(2)
Bolívar ; Simón E López ; Pavel Jr. Anzenbacher . (1) Departamento de Química, Universidad Simón Bolívar, Caracas
Miranda 1080-A, Venezuela (2) Department of Chemistry, Center for Photochemical Science, Bowling Green State University,
Bowling Green Ohio 43-403, United States
A method for the synthesis of 4-arylquinolinolate ligand and their Al (III) complexes based on Michael reaction of 2methoxyaniline with 1-phenylpropenones was developed. The resulting 4-aryl-8-methoxyquinoline was demethylated and
converted to corresponding Al (III) complexes. Photophysical properties of two 4-aryl-Alq3 (1a-b)derivatives were then
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compared with properties of the parent Alq3. Electroluminescence of the prepared materials is presented and compared to
Alq3. The electrochemical studies showed minor effects in the LUMO levels for complexes 1a and 1b, which differ only in the
H/F substituent on the 4-phenyl group located at position C4 of the quinoline. The theoretical studies using density functional
theory (DFT) suggest the highest LUMO density is found at the C4 of the pyridine ring, where an electro-withdrawing (EWD)
substituent such as fluorine would induce a red shift in the absorption with respect to that of hydrogen or even Alq3.

(1)

538. A janus head type diphosphorus trication as a phosphorus building block. Kai-Oliver Feldmann ,
(1)
oliver.feldmann@uni-muenster.de, Corrensstr. 30, Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Institut fuer
Anorganische und Analytische Chemie, Westfaelische Wilhelms-Universitaet Muenster, Muenster NRW 48149, Germany
[1]

Main group element-centered cations have been anticipated to possess unusual reactivity. In the realm of phosphorus
chemistry systematic studies directed towards an understanding of the reactivity of multiply-charged P-centered cations are
scarce.
We have developed an efficient, large scale synthesis to the novel, Janus-head type diphosphorus trication 1. The unique
[2]
combination of weakly bound pyrazol moieties and the high positive charge of trication 1 promises an interesting reactivity.
We systematically investigate the reactivities of 1 e. g. in substitution and protolysis reactions. In this contribution we focus on
protolysis reactions which give rise to novel phosphorus frameworks. The observed products reflect unusual aspects for main
group element–element bond formation. Our investigations of these fundamentally important reactivities aim for the application
of highly-reactive, polycationic phosphorus compounds as a source of [P] building blocks. This is a conceptually new approach
to the preparation of large phosphorus and mixed phosphorus-main group element frameworks.

References
[1] Martin, C. D.; Ragogna, P. J. Inorg. Chem. 2010, 49, 8164.
[2] Weigand, J. J.; Feldmann, K.-O.; Echterhoff, A. K. C.; Ehlers, A.; Lammertsma, K. Angew. Chem. Int. Ed. 2010, 49, 6178.
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(1)

539. Nucleophilic substitution on pnictogen(III) cations [LPnCl2] (Pn = P, As; L = NHC). Florian D. Henne ,
(1)
f.d.henne@uni-muenster.de, Corrensstr. 30, Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Institut fuer
Anorganische und Analytische Chemie, Westfaelische Wilhelms-Universtiaet, Muenster 48149, Germany
Introducing multiple cationic charges into inorganic or organic compounds dramatically influences their reactivities due to a
marked increase in electrophilicity and electron affinity. Several ligand-stabilized pnictogen-centered cations are described in
[1,2]
the literature.
However the reactivities of Pn(III) mono- and dicationic complexes have been researched in detail. In this
contribution we report on the reaction of a carbene transfer reagent with PnCl3 (Pn = P, As) to form cationic compounds of
type 1. Substitution reactions on these compounds (1[OTf]) are explored in detail and afford new pnictogen-centered cations of
[3]
type 2 and 3.

References:
[1] N. Burford, P. J. Ragogna, Dalton Trans. 2002, 4307.
[2] J. J. Weigand, N. Burford, A. Decken, A. Schulz, Eur. J. Inorg. Chem. 2007, 4868.
[3] J. J. Weigand, K.-O. Feldmann, F. D. Henne, J. Am. Chem. Soc. 2010, 132, 16321.
+

540. Formation of the spirocyclic Si-centered cage compounds ClP(NSiMe3)2Si(NSiMe3)2P5]
and
2+
(1)
[P5(NSiMe3)2Si(NSiMe3)2P5] . Michael H. Holthausen , m.holthausen@uni-muenster.de, Corrensstrasse 28-30, Muenster
(1)
Nordrhein Westfalen 48149, Germany ; Jan J. Weigand . (1) Institut fuer Anorganische und Analytische Chemie,
Westfaelische Wilhelms-Universitaet Muenster, Muenster Nordrhein Westfalen 48149, Germany
[1]

The functionalization of P4 with main group compounds represents a new and rapidly developing field. We recently reported
[2]
+
a solvent-free methodology for the functionalization of the P4 tetrahedron to form the new cationic cage compounds [Ph2P5] ,
2+
3+
+ [3]
[Ph4P6] and [Ph6P7] by consecutive insertion of [Ph2P] . Furthermore we were able to utilize the cyclo-1,3-diphospha-2,4+
2+ [4]
diazane [DippNPCl]2 for the preparation of the novel cage compounds [P5(NDipp)2PCl] and [P5(NDipp)2P5] . Additionally we
were able to expand this approach to other heterocyclic rings yielding the cationic and zwitterionic compounds
+
[5]
[Cl2Si(NSiMe3)2P5] and Cl2Al(NSiMe3)2P5.
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In this contribution we present the synthesis of the Si-centered spirocyclic cage compounds [ClP(NSiMe3)2Si(NSiMe3)2P5] (1)
2+
and [P5(NSiMe3)2Si(NSiMe3)2P5] (2).
References
[1] J. M. Lynam, Angew. Chem. 2008, 120, 843.
[2] J. J. Weigand, N. Burford, A. Decken, Eur. J. Inorg. Chem. 2008, 4343.
[3] J. J. Weigand, M. H. Holthausen, R. Fröhlich, Angew. Chem. 2009, 121, 301.
[4] M. H. Holthausen, J. J. Weigand, J. Am. Chem. Soc. 2009, 131, 14210.
[5] M. H. Holthausen, C. Richter, A. Hepp, J. J. Weigand, Chem. Commun. 2010, 46, 6921.
541. Half-sandwich nickel(II) complexes with chelating N-heterocyclic carbenes: Synthesis, structural
(1)
characterization and catalytic activity. Pedro Valerga , pedro.valerga@uca.es, Facultad de Ciencias, Canpus
(1)
(1)
Universitario Rio San Pedro, Puerto Real Cadiz 11510, Spain ; Lourdes Benitez Junquera ; M.Carmen Puerta . (1)
Department of CMIM and Quimica Inorganica, Universidad de Cadiz, Puerto Real Cadiz 11510, Spain
N-Heterocyclic Carbenes (NHCs) can succesfully replace phosphines as auxiliary ligands in active transition metal complexes
because they are stronger Lewis bases and have a reduced π-back-bonding capability compared to tertiary phosphines (1).
The use of Ni(allyl)-NHC complexes as catalysts in polymerization reactions is limited because of cleavage of Ni-NHC bond.
Functionalized NHCs that may act as bidentate ligands trough additional donor atoms in side chains can help to prevent the
decomposition of the catalyst (2). In this work we extend our previous studies with allyl-Ni(II) complexes bearing phosphines
+
i
n
by developing a series of [Ni(L)(NHC)] {L = allyl, methylallyl; NHC = 1-(2-picolyl)-3-(R)-imidazolylidene (R = Me, Pr, Bu, Ph),
1-(2-picolyl)-3-methyl-benzylimidazolylidene
and
1-(2-picolyl)-4,5-dichloro-3-methylimidazolylidene
}
complexes.

Their catalytic activity towards styrene polymerization has been tested. The wide range of steric and electronic properties of
these new complexes has provided us the opportunity to also study its catalytic ativity in processes of styrene hydrosilylation.
References:
(1) Penka, E.F.;Schaläpfer, C.W.; Atanasov, M; Albrecht, M.; Daul, C.J. J. Organomet. Chem. 2007, 692, 5709.
(2) Diez-Gonzalez, S.; Marion, N.; Nolan S.P. Chem. Rev. 2009, 109, 3677.
(1)

542. New hydride ruthenium complexes with 1-methyl-3-picolylimidazol-2-ydene ligand. M.Carmen Puerta ,
carmen.puerta@uca.es, Facultad de Ciencias, Canpus Universitario Rio San Pedro, Puerto Real Cadiz 11510, Spain ;
(1)
(1)
Francys Fernandez Zavarce ; Pedro Valerga . (1) Department of CMIM and Quimica Inorganica, Universidad de Cadiz,
Puerto Real Cadiz 11510, Spain
N-Heterocyclic carbenes (NHCs) are a fundamental type of ligand for the synthesis of new homogenous catalysts. Particularly,
chelating NHCs with other functional groups like phosphines, oxazolines, carboxylates, amines, and ethers have attracted
much attention because of the potential hemilability of the donor group arm towards better catalytic activity [1]. Here we report
the use of 1-methyl-3-picolylimidazolium bromide as a precursor of the ligand 1-methyl-3-picolylimidazol-2-ylidene. Treatment
n
of the imidazolium salt with a strong base (i.e. BuLi) lead to in situ generation of the imidazolydene which was added to the
predecessor Ru(II) metal complex [RuH(COD)(H2NNMe2)3][BPh4] to obtain complex 1:
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It's interesting to note, that an unprecedented reaction between COD and the picolyl imidazolynidene ligand took place,
probably via C-H activation, leading to the obtention of a new tridentate ligand. Complex 1 was protonated with a strong acid
1
(i.e. HBF4) to generate a new dihydrogen complex, fully characterized by H NMR (relaxation time, t1 = 23 ms) that can also be
used as a starting product for new Ru(II) catalysts.
[1] Mata, Jose A.; Poyatos, Macarena; Peris, Eduardo; Coord. Chem. Rev., 2007, 251,
(1)

543. Synthesis of an adamantane-like (CHNPh2)2P4O8-cage starting from P4O6. Antje K. C. Echterhoff ,
(1)
a.echterhoff@uni-muenster.de, Corrensstr 28/30, Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Department of
Inorganic and Analytical Chemistry, University of Muenster, Muenster 48149, Germany
Main group element-centered cations can possess unusual reactivity and are, therefore, promising reagents for new synthetic
[1]
procedures. Developing viable methods for the preparation and an in-depths understanding of phosphorus-centered cations
is, hence, an important field of fundamental main-group chemistry. In this context, we are especially interested in multiplycharged, phosphorus-centered cations. This class of compounds has been found to be highly reactive and only very few
[2]
examples have been described. We have developed an efficient large scale synthesis to a novel scorpionate diphosphorus
[3]
trication. Our investigations have shown that this easily accessible compound is, due to its oxophilicity, an excellent starting
material for selectively generating P4O6 in situ. Furthermore we succeeded in formally replacing an oxygen atom of the
adamantane-like P4O6 cage for an isolobal, carbene-like H-C-NR2 (R = iPr, Ph, Me, Et) fragment. These redistribution
[4]
reactions can be performed subsequently to yield novel cage compounds such as 1 (figure 1). A detailed investigation study
is presented.

References:
[1] a) Martin, C. D.; Ragogna, P. J. Inorg. Chem. 2010, 49, 8164 [2] a) Reed, R.; Réau, R.; Dahan, F.; Bertrand, G. Angew.
Chem. Int. Ed. 1993, 32, 399; b) Weiss, R.; Engel, S. Synthesis 1991, 1077; [3] Weigand, J. J.; Feldmann, K.-O.; Echterhoff,
A. K. C.; Ehlers, A.; Lammertsma, K. Angew. Chem. Int. Ed. 2010, 49, 6178. [4] Jansen, M., Strojek, S. Chem. Ber. 1996, 129,
121.
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544. Preparation of electron deficient substituted cationic [R2P5] - and [R4P16] -cage compounds from P4. Stephen
(1)
Schulz , s.schulz@uni-muenster.de, Corrensstrasse 30, Muenster Nordrhein-Westfalen 48149, Germany ; Michael H
(1)
(1)
Holthausen ; Jan J Weigand . (1) Institut fuer Anorganische und Analytische Chemie, Universitaet Muenster, Muenster
Nordrhein-Westfalen 48149, Germany
1

Functionalisation of white phosphorus by reactive main group element species is a rapidly developing field. Cationic
+
2+
3+
phosphorus cages such as [Ph2P5] , [Ph4P6] and [Ph6P7] are obtained by consecutive insertion of the phosphenium cation
+
2a,3
[Ph2P] into the P-P bonds of P4.
The use of electron deficient pentafluorophenyl substituted monochloro- and
+
+
dichlorophosphanes as phosphenium sources results the phosphorus rich cages [(C6F5)2P5] (1) and [(C6F5)P5Cl] (2) in high
yields either from melt reactions or performing these reactions in liquid SO2 as a solvent at room temperature. We found that 2
2+
undergoes a subsequent transformation to the dicationic cage [P16(C6F5)4] (3) by the reaction with (C6F5)2PCl at elevated
24
temperatures. The core of the dicationic cluster 3 represents a structural analogue of the anionic P16 and neutral R2P16.

A detailed study of this reaction is discussed.
Literature:
1. J. M. Lynam, Angew. Int. Ed. 2008, 47, 831.
2. a) J. J. Weigand, M. H. Holthausen, Angew. Chem. Int. Ed. 2009, 48, 295; b) M. H. Holthausen, J. J. Weigand, J. Am.
Chem. Soc. 2009, 131, 14210.
3. J. J. Weigand, N. Burford, A. Decken, Eur. J. Inorg. Chem. 2008, 4343.
4. M. Baudler, Angew. Chem. Int. Ed. 1982, 21, 492.
545. Synthesis, characterization and catalytic reactivity of cationic copper(I) α-diimine complexes toward
(1)
cycloaddition of azides and alkynes. Teresa Avilés , tap@dq.fct.unl.pt, Universidade Nova de Lisboa, Caparica Caparica
(1)
(2)
(2)
(2)
(2)
2829-516, Portugal ; Vitor Rosa ; Lidong Li ; Patrícia S. Lopes ; Cláudia A. Figueira ; Pedro T. Gomes . (1) Faculdade de
Ciências e Tecnologia, Universidade Nova de Lisboa, REQUIMTE-Departamento de Química, CQFB, Caparica 2829-516,
Portugal (2) Instituto Superior Técnico, Torre Sul, Av. Rovisco Pais, Centro de Química Estrutural, Lisboa 1049-001, Portugal
Cu(I) has many applications as catalyst in homogeneous catalysis, in particular it is an efficient catalyst for the 1,3-dipolar
1
cycloaddition of azides and alkynes, being the best “click reaction” known to date . However, in most of these catalytic
reactions Cu(II) salts and a reducing agent are used, but only few examples of well defined Cu(I) complexes have been
2
reported as catalysts for this type of reaction, namely the recently published compounds containing N-heterocyclic carbenes .
New compounds of general formula [M(Ar-BIAN)2]BF4, and [M(Ar-BIAN)(L)2]BF4, where M = Cu(I), Ar-BIAN is
bis(aryl)acenaphthenequinonediimine, and L = PPh3 and N≡CPh, were synthesized by direct reaction of [Cu(NCMe)4]BF4 with
the corresponding ligands in dried CH2Cl2. The synthesized compounds are [Cu(p-iPrC6H4-BIAN)2]BF4 1, [Cu(o-iPrC6H4BIAN)2]BF4 2, [Cu(p-iPrC6H4-BIAN)(PPh3)2]BF4 3, and [Cu(o,o'-iPr2C6H3-BIAN)(NCPh)2]BF4 4. The crystal structures of these
compounds were solved by single crystal X-ray diffraction. In all cases Cu(I) is in a distorted tetrahedral geometry. The
compounds were characterized by elemental analyses, matrix- assisted laser desorption ionization - time of flight mass
spectrometry, and NMR spectroscopy. The catalytic activity of the compounds for the 1,3-dipolar cycloaddition of azides and
alkynes was tested, showing from moderate to good activities.
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Acknowledgements: We thank Fundação para a Ciência e Tecnologia, Projects PTDC/QUI/QUI/ 099873/2008 and
PTDC/QUI/65474/2006; Fellowships: SFRH/BPD/44262/2008, SFRH/BPD/ 30733/2006 and SFRH/BD/47730/2008)
References:[1] H. C. Kolb, M. G. Finn, K. B. Sharpless, Angew. Chem. Int. Ed. 2001, 40, 2004 [2] S. Diaz-Gonzalez, A.
Correa, L. Cavallo, S. P. Nolan, Chem. Eur. J. 2006, 12, 7558.
546. Polyselenides containing pendant diphosphine complexes of manganese(I): Synthesis and reversible Se-Se
(1)
Bond breaking and formation. Mario Ceroni , mceronig@gmail.com, Av. Venezuela s/n, Lima Lima Lima 01, Peru ; Javier
(2)
(3)
(2)
Ruiz ; René Araúz ; Marilín Vivanco . (1) Departamento de Química Inorgánica, Universidad Nacional Mayor de San
Marcos Lima Lima 01, Peru (2) Departamento de Química Orgánica e Inorgánica, Universidad de Oviedo, Oviedo, Spain (3)
Departamento de Química Inorgánica, Universidad de Panamá, Panamá, Panama
Organoselenium compounds have attracted attention from the scientific community owing to their versatile reactivity and their
unique role in biochemical systems. Nevertheless, the specific field of organoselenophosphorus chemistry is rather poorly
developed. In this context we explored the reactivity of the diphosphinomethanide complex [Mn(CO)4{(PPh2)2CH}] (1) with Se8
in dichloromethane at room temperature, affording a mixture of polyselenide derivatives of general formula
[(CO)4Mn{(PPh2)2C-Sen-C(PPh2)2}Mn(CO)4] (2-Sen), containing selenium chains of variable length. A more convenient and
clean procedure to prepare [(CO)4Mn{(PPh2)2-C-Se4-C(PPh2)2}Mn(CO)4 (2-Se4) is by using dipiperidinotetraselane. 2-Se4
slowly loses a selenium atom by treatment with KOH in CH2Cl2, giving the triselenide compound 2-Se3 and finally the complex
77
2-Se2 which was isolated in good yield. The Se NMR chemical shifts were found to be quite sensitive to the selenium atom
environment, and hence to the selenium chain length. Thus, a singlet at 635.2 ppm was observed for the diselenide compound
2-Se2, two singlets at 663.5 and 888.6 ppm in a 2:1 ratio respectively for the triselenide 2-Se3 and two singlets of equal
intensity at 726.8 and 817.0 ppm for the tetraselenide derivative 2-Se4. Full and partial protonation of the methanide carbon
atoms can be accomplished by reaction of the above compounds with HBF4. Treatment of 2-Se2 with I2 gives rise to the
formation of the selenelyl iodide derivative [Mn(CO)4{(PPh2)2C-Se-I}], which, upon reduction with Na in THF, readily
regenerates the diselenide derivative 2-Se2. The structure of the cationic complex 3-Se2 was additionally confirmed by a single
crystal X-ray analysis.
(1)

547. Iron-oxo pyrazolato clusters containing a redox-activeFe4O4 cubane core. Kennett I Rivero ,
(1)
rivero.ken@gmail.com, PO Box 70377, San Juan Puerto Rico 00936-8377, Puerto Rico ; Richard Rivera Ocasio ,
(1)
richie7523@gmail.com, PO Box 70377, San Juan Puerto Rico 00936-8377, Puerto Rico ; Indranil Chakraborty ; Raphael G
(1)
Raptis . (1) Department of Chemistry, University of Puerto Rico, Río Piedras, San Juan Puerto Rico 00936, Puerto Rico
Iron cubane-type clusters can cycle between two or more oxidation states with minimal change in structure, which allows for
the rapid transfer of electrons in biological pathways. Various iron-oxo clusters of the general formula [Fe8(µ4-O)4(µ-4-Rpz)12X4] (pz = pyrazolato; R = H, Cl; X =Cl , SCN , ArO ) have been synthesized in our lab. These clusters contain an all-ferric
III
Fe 4O4 cubane core. They can reversibly accept four electrons within a potential window of ~1.1 V forming mixed-valence
species. Tuning of the redox processes is achieved by substitution of the pyrazole and terminal ligands as shown by cyclic
voltammetry. For [Fe8(µ4-O)4(µ-4-Cl-pz)12Cl4], preliminary data are consistent with a first one-electron reduction step that is
localized largely in the cubane core, rather than the peripheral iron centers. In the case of [Fe8(µ4-O)4(µ-4-R-pz)12NCS4] the
inverse situation is seen; the reduction occurs in the peripheral iron centers. The site of subsequent reductions is not clear at
all. The reaction between the simple indium complex mer-InCl3(pzH)3 and an iron salt in the presence of a base yields a
mixed-metal cluster [In4Fe4(µ4-O)4(µ-pz)12Cl4] where the core is a Fe4O4 cube surrounded by four [In(pz)3Cl] peripheral units.
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This cluster represents the first example of a redox-active Fe4O4 magnetically isolated cubane in which every iron is in the
ferric state and the periphery is redox-inert. Such complex offers the possibility of gaining a better understanding of the redox
processes that occur in the Fe8 clusters and it also minimizes some of the factors that affect the interpretation of the magnetic
susceptibility studies.
548. Bifunctional mono- and dianionic ligands: From their synthesis and deprotonation to metal complexes Viktoria
(1)
H. Gessner , vgessner@uni-wuerzburg.de, Am Hubland, Wuerzburg Germany 97074, Germany . (1) Instute of Inorganic
Chemistry, University of Wuerzburg, Wuerzburg 97074, Germany
In the past 20 years bis(iminophosphorane)- and bis(thiophosphinoyl)methane based ligands have found increasing attention
due to their flexible coordination behavior as neutral, mono- and even dianionic ligands. I huge number of main group as well
transition and lanthanide metal complexes has been prepared, which in part have also been applied as catalysts such as in
the ring-opening polymerization of lactide, hydroamination, and transfer hydrogenation reactions. However, the perhaps most
remarkable representatives of theses complexes are the carbene-type complexes derived from the geminal dilithiated ligands.
These carbene complexes feature interesting electronic properties and react – despite their hetero function in α-position to the
carbene carbon atom – like Lewis-acid-stabilized and Schrock-like alkylidenes. Fascinated by this unique reactivity we
addressed the preparation of new bifunctional ligand systems with analogue CH acidic methylene units. We here present the
synthesis of α-silyl, -sulfonyl and -phenylthio substituted phosphine sulfides and their reactivity towards direct deprotonation
reactions. Depending on the α-substituent the phosphine sulfides show considerable differences in the abstraction of the
methylene hydrogens as confirmed by in situ NMR spectroscopy and trapping reactions (Figure 1). Computational studies
supported by single X-ray diffraction analyses give insight into the observed mono- and dilithiation processes. Subsequent
metathesis reactions with various metal halides give way to the corresponding metal complexes.

549. Synthesis and characterization of furan-linked N-heterocyclic carbene and the reactivity of its group 13
(1)
complexes. Sara Angelica Cortes-Llamas , sara.cortes@cucei.udg.mx, Blvd. Marcelino García Barragán 1421,
(1)
(1)
Guadalajara Jalisco 44430, Mexico ; Jose Miguel Velazquez-Lopez ; Dulce Maria Ramirez-Palacios ; Ofelia Guitron(1)
(1)
(1)
(1)
Robles ; Gabriela de Jesus Soltero-Reynoso ; Jose Guadalupe Torres-Tolentino ; Mario Alberto Reynoso-Esparza . (1)
Chemistry Department, Universidad de Guadalajara, Guadalajara Jalisco 44430, Mexico
N-heterocyclic carbenes (NHCs) are versatile ligands for a large variety of coordination compounds, especially with transition
metals. These ligands are best described as σ-donor ligands without significant metal-ligand π-backbonding. Recently, the
cooperativity of a NHC-carbene with anionic pendant groups has been reported. These systems might be promising ligands for
the stabilization of hard electropositive metal centers with potential applications in catalysis. In the case of group 13 elements,
NHCs have been mainly used to stabilize adducts of these trivalent elements. This work presents the synthesis and
characterization of the 2,5-bis(ethanolimidazolemethyl)furan hexafluorophosphate (BCF-H4). BCP-H4 can be deprotonated by
2four equivalents of NaN(TMS)2 to give in situ the corresponding free carbene under mild conditions; BCF reacts with MX3 (M
= Al, Ga) to afford the carbene–metal complexes. NMR studies of 1 and 2 reveal them to have pentacoordinated metal center
with one acetonitrile molecule coordinated to the metal. Interesting, 1 and 2 are air stable and soluble in methanol and
acetonitrile.
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(1)

550. Solution synthesis of homo- and heterometallic bismuth(II) paddlewheel carboxylates. Marina A. Petrukhina ,
(1)
(1)
marina@albany.edu, 1400 Washington Avenue, Albany NY 12222, United States ; Evgeny V. Dikarev ; Margaret Napier ;
(1)
Alexander S. Filatov . (1) Department of Chemistry, University at Albany, SUNY, Albany NY 12222, United States
Heterometallic carboxylates [BiRh(O2CR)4] have been originally obtained through solvent-free approach by utilizing the unique
ability of bismuth(II) trifluoroacetate to act as metalloligand toward transition metal fragments. The heterometallic molecules
maintain a paddlewheel structure with a single bismuth-rhodium bond and exhibit an avid one-end Lewis acidity at the
transition metal site only. Despite having certain advantages, gas-phase reactions are not readily adaptable for a wide range
of carboxylates and cannot be easily scaled up. Herein, we report the successful solution synthesis of heterometallic
complexes from Bi(III) and Rh(II) trifluoroacetates. The developed procedure affords the products in excellent yield
comparable with the previously reported gas-phase method. In addition, it is one step shorter and thus eliminates the
preparation of hard-to-handle Bi(II) trifluoroacetate. The extension of solution approach to other heterometallic carboxylates
with electron-withdrawing groups will be discussed.
(1)

551. Synthesis and characterization of tungstenocene derivates complexes. Moralba M Dominguez Garcia ,
moralba.dominguez@upr.edu, POBox 9000, Mayaguez Puerto Rico 00680, Puerto Rico . (1) Chemistry, University of Puerto
RIco, Mayaguez Puerto Rico 00680, Puerto Rico
In the United States, Cancer is the second most common cause of death after heart disease, promoting 25% of all deaths.
Different metal based anticancer complexes have been developed and currently are used in cancer treatment with good
results. This study is focused in the development of new complexes derivates from tungstenocene due little is known about
them as anticancer agents. In this study three new tungstenocene complexes were synthesized in aqueous media at various
pH, under nitrogen atmosphere and room temperature (see Scheme 1): Cp2W (maltolate), Cp2W(malonate), and
Cp2W(kojicate) from tungstenocene. All synthesized complexes were characterized by NMR, IR, and elemental analysis. The
cytotoxic activity of synthesized complexes were tested in breast adenocarcinoma cell line MCF-7 and the colon cancer cell
line HT-29 by MTT assay. The interaction between the synthesized complexes with calf-thymus DNA and with Human Serum
Albumin (HSA) was elucidated by UV-Vis spectrophotometry, circular dicroism and cyclic voltammetry.
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552. Spectroscopic and thermochemical studies of the adducts of first row transition metal(II) bromides with 3(1)
Cyanopyridine. Abdul Majeed Khan , fahmigul@yahoo.com, Lab. 200-204, Bloco B, Cidade Universitaria, Zaferino Vaz,
(1)
(1)
Unicamp, campinas Sao Paulo 13084971, Brazil ; Pedro Oliver Dunstan ; Ali Riaz . (1) Departamento de Quimica
Inorganica, Instituto de Quimica UNICAMP, Campinas Sao Paulo 13084971, Brazil
Thermochemical parameters are important tools to determine the energies involved in the formation of metal complexes[1].
The present work is related to the synthesis, thermal analysis, spectroscopic and calorimetric studies of the adducts formed by
metal bromides with the ligand, 3-Cyanopyridine. The adducts MBr2.nL where (M is Zn, Cu, Ni, Co, Fe or Mn; L is 3cyanopyridine; n=2 or 4) were synthesized and characterized by elemental analysis, melting points, IR, UV and thermal
analysis. Thermochemical parameters involved in the formation of adducts were determined by solution-reaction calorimetry.
The analytical data and IR spectra confirm the formation of the adducts. The pattern of the IR spectra of adducts is similar to
that of the ligands, although slight dislocation, splitting and variation in some band intensity is observed, indicating the bonding
of ligands to the central metal ion [2]. The ligand field parameters investigated from electronic spectra and absorption bands
show the pseudo-octahedral geometry for Mn, Fe, Co, and Ni adducts and tetrahedral local symmetry for Cu and Zn adducts.
The TG/DTG data shows the loss of the ligands in several steps of mass loss followed by the loss of bromine (Mn, Fe, Co and
Ni adducts) or complete loss of the ligand and part of the bromine ( Cu adducts.). DSC curves show few endothermic peaks
consistent with the TGA data. The relative decrease in thermal stabilities order of the adducts, based on the data obtained
o
from TG/DTG curves is Cu>Zn>Ni>Fe>Co>Mn. The standard enthalpies of Lewis acid/base reactions (ΔrH ) and standard
o
o
enthalpies of formation (ΔfH ) of the adducts were determined by solution-reaction calorimetry. Based on the values of (ΔrH )
the acidity order of the salts in the synthesized adducts is ZnBr2 > CuBr2 > FeBr2 >MnBr2. [1] P.O. Dunstan, J. Therm. Anal.
Calorim., 97 (2009) 755. [2] P.O. Dunstan, Thermochimica Acta, 468 (2008) 21.
553. Tetranuclear ruthenium compounds formed by Carbon-Selenium bond cleavage in reactions of [Ru3(CO)12].
(1)
Esperanza Galarza , esperanza.galarza@correounivalle.edu.co, Calle 13 No 100 -00, Cali Valle del Cauca 76001000,
(1)
(2)
(2)
Colombia ; Gala P De la Vega ; Ysaura De Sanctis ; Alejandro Arce . (1) Departament of Chemistry, Universidad del Valle,
Cali Valle del Cauca 76001000, Colombia (2) Centro de Química, Instituto Venezolano de Investigaciones Científicas, San
Antonio de los Altos Miranda 1204, Venezuela
The carbonyl cluster [Ru3(CO)12] reacts with 1 mol of bis(2-pyridyl)selenide (C5H4)2Se (1) in refluxing toluene to give the yellow
4
tetranuclear cluster [Ru4Se(C5H4N)2(CO)12] (yield 23%) µ-2-pyridyl-(µ selenide)dodecarbonyltetraruthenium (2). The crystal
estructure of (2) shows a electron precise compound with three Ru-Ru bonds. Isomerism in compund (2) results from different
geometries of attachment of the µ(C5H4N)2 ligand.

Table 1.Proton NMR data compounds (1) and (2)
Compound (1)
Compound (2) Isomer a
1
1
NMR H (CD3)2CO δppm J(HZ)
NMR H (CD3)2CO δppm
8.52 (m, 2H, H6, H6')
H6,H5=5.3 8.09 (ddd, 1H, H6)
7.30 (dt, 2H, H5, H5')
H6,H4=2.0 7.87 (ddd, 1H, H6')
7.70(dt, 2H, H4, H4')
H6,H3=1.0 7.40-7.56 (m, 2H, H3, H3')
7.65 (ddd, 2H, H3, H3')
H5,H4=7.9 7.10-7.30 (m, 2H, H4, H4')
H5,H3=1.2 6.99-7.06 (m, 2H, H5, H5')
rd

J(HZ)
H6,H5=5.5
H6,H4=1.7
H6,H3=1.0
H5,H4=7.4
H5,H3=1.6

Compound (2) Isomer b
1
NMR H (CD3)2CO δppm
8.10 (ddd, 2H, H6)
7.50 (dt, 2H, H3)
7.30 (dt, 2H, H4)
6.95 (dc, 2H, H5)
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H4,H3=7.9

H4,H3=7.3

H4,H3=7.4

I

554. Spectroscopic, crystal structure and DFT analysis of a [Cu -(3,5-Ph2-Pz-H)3-Cl] trigonal planar complex. Tulio
(1)
(1)
Chavez-Gil , tuliochavez@sg.inter.edu, PO. Box 5100, PMB 29, San German PR 00683-9801, United States ; Joel Lugo ;
(1)
(2)
(2)
Mary C Quiles ; David L Cedeno ; Christopher G Hamaker . (1) Department of Biology, Chemistry and Environmental
Sciences, InterAmerican University of Puerto Rico, San German PR 00683-9801, United States (2) Department of Chemistry,
Illinois State University, Normal Ill 61761, United States
Usually, copper (I) complexes bind 1 or 4 ligands in a lineal or square planar geometry. Those compounds shown
considerable potential for coordination chemistry studies because their relatively soft electron-pair acceptor behavior in
solution as well as in solid state. We have been investigating new series of copper(I-II) hydrido-tris- and dihydro-bis-(pyrazolyl) borate complexes coordinated with cyclic and non-halogen substituted olefins. Here, we report the synthesis and total
1
characterization of an unusual Cu(I)-pyrazolyl complex with a chloride atom bonded to the three N-H's of the pyrazoles. HNMR spectra shows the diamagnetic state of the metal ion as well as the chemical shift of the pyrazole protons in agreement
with the proposed structure. The x-rays data suggest that the complex belongs to the rhombohedral space group R3 with a =
13.0050(8) Å, b = 13.0050(8) Å, c = 37.328(4) Å, β = 90º, γ= 120º, Z = 6, T = 100(2) K. This unusual trigonal planar geometry
is an arrangement for the Cu(I)-(Hpz)3 complex that has no other examples in the coordination chemistry of this ion.
555. Synthesis of new molybdenocene complexes, study of antitumor activity in HT-29 colon cancer and MCF-7
(1)
breast cancer cell lines. Xiomara Narvaez Pita , xiomara.narvaez@upr.edu, PO Box 9000, Mayagüez, P.R., Mayaguez
Puerto Rico 00681, Puerto Rico . (1) Department of chemistry, University of Puerto Rico Mayaguez campus, Mayaguez Puerto
Rico 00681, Puerto Rico
For many years has been studying the antitumor activity of organometallic compounds such as cisplatin, which is widely used
in the treatment of some cancers such as testicular. Cisplatin not only attack malignant cells, it does also kill healthy cells.
Because of this we are developing a new series of compounds that are friendlier to the body and provide better benefits to
patients suffering from this terrible disease. We have synthesized two new molibdenocene complexes that are stable at
physiological pH and soluble in water, starting from metallocene Bis(cyclopentadienyl) molybdenum dichloride (Cp2MoCL2)
and ligands as L-ascorbic acid (vitamin C) and dehydroascorbic acid (oxidized form of vitamin C). These ligands are very
useful to study transport processes in the body. The new complexes were obtained as dark solid and purified by
chromatographic column using lipophilic sephadex (20-100 µm) as stationary phase and methanol as mobile phase. For
structure elucidation we used 1H-NMR. Cytotoxic studies were performed in HT-29 colon cancer and MCF-7 breast cancer cell
lines using the MTT assay. To understand the mechanism of transportation of the drugs by Ubiquitin (a protein abundant in our
body whose function is to label malignant cells to be transported to the proteasome), the interactions of these new complexes
with ubiquitin were studied using spectroscopic techniques such as UV-VIS, fluorescence, circular dichroism (CD) and cyclic
voltammetry (CV).
(1)

556. Triangular copper (II) pyrazolate based metal organic frameworks. Jorge Torres King ,
(1)
jorge.torres.king@gmail.com, Antillana, 22 Plaza Santa Cruz, Trujillo Alto PR 00976, United States ; Logesh Mathivathanan ;
(1)
(2)
(1)
Marlyn Rivera Carrillo ; Arturo J Hernandez Maldonado ; Raphael Raptis . (1) Department of Chemistry, University of
Puerto Rico Río Piedras, San Juan Puerto Rico 00931, United States (2) Department of Chemical Engineering, University of
Puerto Rico Mayaguez, Mayaguez PR 00681, United States
Metal Organic Frameworks (MOFs) are 3-dimensional networks formed by using organic/inorganic linkers. These networks are
potential candidates to address several environmental issues like air pollution and the need for alternate energy sources.
Owing to their porosity, MOFs have been often used for the following applications: gas storage and separation, catalysis, etc.
Triangular copper pyrazolate complexes with unique electronic and magnetic properties have been synthesized and
extensively studied in our laboratory. In order to integrate the different properties of the triangular copper complexes with the
properties of the MOFs, we have synthesized MOFs utilizing the copper (II)-pyrazolate complex (general formula [Cu3(µ3-E)41-/2R-pz3X3]
; where E=OH, O, Cl2, Br2, R=H, Cl, Br, etc. and X = Cl, Br, py, SCN, etc.) as the secondary building unit (SBU).
One of these MOFs has been structurally and spectroscopically characterized and gas sorption studies have been performed
on the MOF. This poster presents the structural and spectroscopic characterization and the gas sorption studies of the
triangular copper complexes and the MOFs.
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557. Synthesis, characterization and catalytic activity of the complex RhCl(η -1,5-COD)(4-tbpy) in homogeneous
(1)
phase hydroformylation of eugenol. Esperanza Galarza , esperanza.galarza@correounivalle.edu.co, Calle 13 No 100 (1)
(1)
(1)
00, Cali Valle del Cauca 76001000, Colombia ; Fernando Cuenu ; Julian Urresta ; Alberto Bolaños . (1) Departament of
Chemistry, Universidad del Valle, Cali Valle del Cauca 76001000, Colombia
4

The new complex RhCl(η -1,5-COD)(4-tbpy) (1), 4-tbpy= 4-tert-butylpyridine was characterized using spectroscopic
1
13
techniques IR, NMR H and C and its structure was determined by X-ray difraction. The compound shows high catalytic
activity in homogeneous phase hydroformylation of eugenol. The selectivity toward lineal aldehydes is favored when the total
pression of the system gets higher and the partial pression of H2 is bigger than CO pressure.

Crystalline structure of complex (1). [table1] Selectivity toward hydroformylation of eugenol by complex (1)
(1)

558. Determination of arsenic in spring of communities of Cardenas, Tabasco, Mexico. Maria J Garcia ,
(2)
juanagm10@hotmail.com, Carr. Cunduacan-Jalpa s/n, Cunduacan Tabasco 86690, Mexico ; Faustino Juarez ; Miguel A
(1)
(1)
(1)
Hernandez ; Tito Arenas ; Adrian A Uribe . (1) Division Academica de Ingenieria y Arquitectura, Universidad Juarez
Autonoma de Tabasco, Cunduacan Tabasco 86690, Mexico (2) Laboratorio de Radiactividad Natural, Instituto de Geofisica,
Universidad Nacional Autonoma de Mexico, Ciudad de Mexico Mexico Distrito Federal, Mexico
This study examined the degree of contamination caused by the metal called arsenic in the coastal area of Cardenas
Tabasco, specifically in the communities of Bari 1 st section, Bari 2 nd section, Yucateco, Ley federal de la reforma agraria,
Pailebot and Ojoshal. Samples were collected in 18 deep springs home. These communities are located within the integral
active oil field 5 presidentes. Samples were taken for three months. The methodology used to determine concentrations of
arsenic, was in accordance with the NMX-AA-046-1981 using the Perkin-Elmer spectrophotometer model t60 located in the
physics laboratory of the División Académica de Ingeniería y Arquitectura (DAIA) of Universidad Juárez Autónoma de Tabasco
(UJAT). The results of the concentrations of arsenic in private wells of water, showed that 18 wells are above the maximum
limit of 0,025 mg/l, established in the amendment to the official Mexican standard for environmental health (Figure 1), water
use and human consumption. Permissible limits of quality and treatments that must be applied for drinking water NOM-127ssa-1-1994.
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559. Assesment of ecotoxicity elements in sediments of river Ocoña and its impact on the water and river shrimp
(1)
Cryphiops caementarius. \Juan A. Lopa Bolivar , fcnf@unsa.edu.pe, Av. Independencia S/N Ciudad Universitaria, Calle
(2)
(2)
Santa Catalina 117, Arequipa Arequipa, Peru ; Susana Stegen Iglesias ; Fabrizio Queirolo Pellerano ; Trinidad B. Paredes
(1)
(3)
Zea ; Peter Ostapczuk . (1) Academic Department of Chemistry, Universidad Nacional de San Agustin, Arequipa Arequipa,
Peru (2) Chemical and Pharmaceutical Sciences Department, Universidad Catolica del Norte, Antofagasta Antofagasta, Chile
(3) Forschungszentrum Jülich, Institute of Applied Physical Chemistry, Juelich Nordrhein-Westfalen, Germany
In this study we determined the concentration of the Ecotoxicological Pb, Cd, Zn, Cu, As, Th, Tl and U in sediment, water, and
river shrimp (Cryphiops caementarius) in Ocoña Basin – Perú to assess the influence of sediment on the water and the
bioaccumulation in shrimp. The sampling was conducted in low flow times in 7 locations. The samples were analyzed by
ICPMS and AAS, using certified reference materials Oyster Tissue, Dolt2, and River Sediment. Interlaboratory tests were
carried out between UCN - Chile, UNSA - Arequipa, and FZJuelich - Germany. The distribution of matrix elements showed
different behavior, the highest concentration was recorded in the sediments followed by shrimp and water, the order of
concentration in the sediment was Zn> Cu> As> Pb> Th> Tl> U> Cd, and in the water As> Zn> Cu> Cd> U> Pb> Tl> Th. In
the shrimp, there is an adversarial behavior, some elements bioaccumulate more in the cephalothorax: As, Cu, Zn ; other
elements bioaccumulate more muscle: U, Pb, Th, Cd, with a concentration order Zn> Cu> As> Pb> Cd> Tl> U> Th. The
results clearly show that the sediments have a strong impact on elemental concentrations in shrimp and water. It was found
that the concentration of arsenic exceeds the natural occurrence in rivers, sediment guideline values, the natural concentration
of species of river and intake PTWI for Arsenic exceeding by 182 % to a daily intake of 250 g so it is advisable not to consume
more than 138 g of shrimp daily for a week.
560. Color removal from textile effluents by chloroperoxidase immobilized on SBA 15 mesoporous material. Eduardo
(1)
(1)
Torres , etr30@yahoo.com, Edificio 193, Ciudad universitaria, Puebla Puebla 72570, Mexico ; Enrique Guerrero ; Osnelda
(1)
(1)
Villegas ; Enrique Gonzalez . (1) Posgrado en Ciencias Ambientals, Universidad Autónoma de Puebla, Puebla Puebla
72570, Mexico
Chloroperoxidase from the fungus Caldaromyces fumago was immobilized covalently on SBA 15 mesoporous material and
assayed for the enzymatic oxidation four azo and two anthraquinone dyes. All dyes, Direct Black 22, Disperse Blue 19,
Disperse Blue 56, Acid Blue 120, Direct Blue 85, Basic Blue 41 were oxidized by the free and the immobilized enzyme at
different extents. Acid Blue 120 and Direct Blue 85 dyes were decolorized almost completly. The immobilized enzyme
displayed higher activity, improved thermostability and broader pH profile. We finally assayed five the oxidation of different
samples from real textile effluents with the immobilized enzyme obtaining good percentages of color removal.
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561. Enhancement of singlet oxygen generation from photosensitizers in aqueoous and non-aqueous phase. Sandra
(1)
(1)
L Pena , sandraluengas@yahoo.es, PO Box 9019, Mayaguez Puerto Rico 00681, Puerto Rico ; Luis Rivera ; Oscar
(2)
(2)
(3)
(4)
(4)
Perales ; Surinder Singh ; Maharaj Tomar ; Juan Rodriguez ; Ricardo Cruz . (1) Department of Chemistry, University of
Puerto Rico Mayaguez campus, Mayaguez Puerto Rico 00681, United States (2) Department of Engineering, University of
Puerto Rico Mayaguez campus, Mayaguez Puerto Rico 00681, United States (3) Department of Physics, University of Puerto
Rico Mayaguez campus, Mayaguez Puerto Rico 00681, United States (4) Department of Chemical Engineering, University of
Puerto Rico Mayaguez campus, Mayaguez Puerto Rico 00681, United States
The generation of singlet oxygen (SO) in presence of specific photosensitizers (PS) or semiconductor quantum dots and its
application in photodynamic therapy is of great interest to develop cancer therapies with no need of surgery, chemotherapy or
radiotherapy. The present work is focused on the identification of the main factors leading to the enhancement of SO
production using rose bengal (RB), and methylene blue(MB) as PS species in methanol and water. The kinetics of the
quenchers degradation by generated SO species and the corresponding quantum yield (QY), were studied by monitoring the
progress of the the photo-oxidation of the quenchers N,N-dimethyl-4-nitrosoaniline (RNO), coexisting with imidazole or Lhistidine, 2,5-diphenylfuran, and 1,3-diphenylisobenzofuran (DPBF) in presence of the selected PS. The corresponding QYs of
SO generation were 0.40 for MB , and 0.96 for RB in methanol, when irradiated using 5 mW red and green lasers,
respectively. As an attempt to assess the capability of nanocrystals to behave as direct PS agents, suspensions of Fe3O4/ZnO
core-shell particles suspended in methanol were also irradiated under similar conditions as those used in for RB or MB. A QY
of 0.28 was attained by irradiating the nanoparticles suspensions with a 13 W-fluorescent light bulb. Additional work confirmed
the strong influence of the power of the light source on the yield of SO in both, methanol and water media.
(1)

562. Metabolism as soil life indicator; A calorimetric approach. HAMEED ULLAH , hameedchemist@yahoo.com,
Departmento de fisico Quimica, Lab 100-110, Universidade Estadual de Campinas, Campinas Sao Paulo Caixa Postal 6154,
(1)
CEP 13083-970, Brazil ; JOSE ALENCAR SIMONI . (1) Department of Physical chemistry, Universidade Estadual de
campinas, Campinas Sao Paulo 13083-970, Brazil
All physical, chemical and biological processes are accompanied by changes in energy which means, heat. This makes
calorimetry one of the most suitable techniques to study all these process. Soil is a typical example of this, mainly due to the
fact that its behavior is related to all these processes. Soil microorganism, microbial biomass and organic matter are the most
important parameter of soil quality and they could be evaluated, at the same time, using Calorimetry, more generally by ITC .
In this study we have evaluated the effects of seasonal sampling as well as the influence of the experimental condition on the
glucose degradation by Brazilian soil, using Calorimetry. The results show a decrease in the metabolism of the soil
-1
-1
microorganisms upon storage from one month (ΔHmet= -5.80 J g ) to three months (ΔHmet= -2.73 J g ) and so on. On the
-1
other hand the oxygen atmosphere seems to decrease the metabolism (ΔHmet= -5.87 J g ) in comparison with the CO2
-1
admission (ΔHmet = -10.4 J g ). This results show the increase of the microorganism stress provoked by the adverse
condition of the carbon dioxide addition. It is an important factor in order to study the influence of the green house effect on the
3+
soil metabolism, and vice versa. Other results showed the increase of the metabolic energy with the increase of the As
-1
3+
-1
addition, from (ΔHmet= -9.99 J g ) for 50 ppm of As to (ΔHmet = -11.9 J g ) for 1,000 ppm and a decrease of the
-1
metabolism concomitant with the herbicide (glyphosate, 0.13M) addition (ΔHmet= -2.44 J g ).
563. Environmental assessment of pesticide leaching using measured data versus simulated data in Latin America.
(1)
Jairo A Guerrero , jaguerrerod@unal.edu.co, Cr 30 No. 45-03, Edificio 451, Ciudad Universitaria, Bogotá DC
(2)
(1)
(3)
(4)
(5)
Cundinamarca, Colombia ; Annenieke Forenhorst ; Alexander Erazo ; Juan Chin ; Ilda Chica ; Armando Romeu ;
(6)
(7)
(8)
(9)
(10)
(10)
Eduardo G Egaña ; Eliane Vieira ; Liliana Monza ; José Chamorro ; Britt Maestroni ; Ian Ferris . (1) Department of
chemistry, Universidad Nacional de Colombia, Bogotá Cundinamarca, Colombia (2) Department of Soil Science, University of
Manitoba, Winnipeg Manitoba, Canada (3) Universidad de Costa Rica, San José de Costa Rica, Costa Rica (4) Ministerio de
Electricidad y Energía Renovable-Aplicaciones Nucleares, Quito, Ecuador (5) Instituto de Investigaciones de Sanidad Vegetal,
La Habana, Cuba (6) Interdependencia Municipal de Montevideo, Montevideo, Uruguay (7) Instituto Biológico, Sao Paulo Sao
Paulo, Brazil (8) Universidad Nacional de Comahue, Neuquen, Argentina (9) SAG-Ministerio de Agricultura, Santiago de Chile,
Chile (10) FAO/IAEA, Vienna, Austria
Several Latin American countries are currently participating in FAO/IAEA sponsored projects involving monitoring of indicators
of good agricultural practice at a catchment scale with participants primarily from the Latin American and Caribbean (LAC)
Region. The project is interested to evaluate if there is no significant difference between the leaching output of the PRZM
model using local weather data versus calculated weather data for a regional area and if there is no significant difference in
the leaching output of the PRZM model between measured Koc data and Koc values derived from the Footprint database for a
selected pesticides in 8 Latin American countries and Canada. The finding from this multinational project will show the
possibility to use weather simulated data and pesticide data base properties to assess environmental fate pollutants
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564. Native plant species from semiarid area with heavy metals absorption capability from polluted water. Edith
(1)
Flores-Tavizón , edith.florestavizon@gmail.com, Av. del Charro #450 norte, Ciudad Juárez Chihuahua 32310, Mexico ;
(1)
(1)
(1)
(1)
(1)
Nydia Meraz García ; Simón Pedroza Figueroa ; Sergio S. Solis ; Jorge A. Salas Plata ; Héctor Quevedo Urias . (1)
Department of Civil Engineering and Environmental, Universidad Autónoma de Ciudad Juárez, Ciudad Juárez Chihuahua
32310, Mexico
The water polluted with heavy metals is a world interest problem, because the water scarcity is becoming critical all over the
world. Then, are necessary the new methods to clean and facility the reuse of water. One of these new methods is the
phytoremediation or phytoremoval of that pollutant from the water using constructed wetlands. That method is economic and
environmental friendly, and in some places has been accepted like an alternative method to have clean water to reuse it.
Native plant species with heavy metals absorption and translocation capability were found on naturals wetlands from north
region of Chihuahua State. These plants are Thypa sp., Eleocharis sp., and Schoenoplectus sp. each can absorb initially
(mg/kg dry mass), from its native polluted place, Zn (17, 40, and 22), Mn (50, 28, and 31), Fe (200, 550, and 890), Al (279,
170, and 360), Na (7773, 3300, and 5500), and Sn (11.5, 9, and 7) respectively, between others heavy metals like As, Pb, and
Cd. That is only the beginning, because these native plant species have a big potential to be used in constructed wetlands to
clean waste water to reuse it.
565. Chemical mass closure, ionic balance and source-specific composition of PM2.5. Aburra valley, Antioquia (1)
Colombia. Claudia Y. Sánchez , cysanchez@elpoli.edu.co, Cra 48 No. 7-151, Medellín Antioquia A.A 4932, Colombia ;
(2)
(2)
Miryam Gómez ; Lina J. Pérez . (1) Facultad de Ciencias Básicas, Politécnico Colombiano Jaime Isaza Cadavid, Medellín
Antioquia A.A 4932, Colombia (2) Facultad de Ingenierías, Politécnico Colombiano Jaime Isaza Cadavid, Medellín Antioquia
A.A 4932, Colombia
The chemical characterization of PM2,5 was done in three urban sites in the Aburrá Valley (Antioquia - Colombia), between
December of 2009 and July of 2010. The mass reconstruction was realized by the chemical mass closure that IMPROVE
agency recomend (Hand, J. L. and Malm, 2006; Guinot, 2007), it explains 80% of the gravimetric mass. The mass closure
components are organic matter, elemental carbon, sulfate ion, nitrate ion, dust or cristal material and not detected material.
Ninety aerosol samples were collected using PQ200, semiautomatic equipment. The chemical analysis was done at the
Desert Research Institute (DRI, USA) including soluble ions by IC, elemental analysis by EDXRF and organic and elemental
carbon by TOR/TOT. The results show that the higer component of the PM2,5 at the northern and southern towns (Bello and
Envigado) is the organic matter (22%), followed by elemental carbon (13%), making evident the important contribution of the
combustion sources and secondary aerosols. At the center area (Medellín) the elemental carbon is the main component due
to high traffic flow. The sulfur is another important component, and like sulfate it is in a concentration of 7,6% in the air. The
ionic coefficient of these species is 1,3 in average (Yele Sun, 2006; Rojas, 2009). The environmental authorities have taken
these results as a criterion to make the descontamination plan of the Valley, with emphasis on improving the fuels quality and
to implement mobility strategies.
(1)

566. De seguridad química de residuos tecnológicos Denise Moreira dos Santos , ddsmoreira@uol.com.br, Praça
(1)
(1)
Coronel Fernando Prestes 74 Bom Retiro, SP SP, Brazil ; Joyce M.S. Tavares Bartelega ; Eva Chow Belezis . (1) Cetec,
Centro Estadual de Educação Tecnologica Paula Souza, SP SP, Brazil
Con las innovaciones tecnológicas son una gran cantidad de equipos adquiridos para facilitar la vida moderna, la
actualización se produce muy rápidamente, y también se convierten en residuos en un corto período de tiempo. La basura
electrónica tiene muchos componentes químicos de los elementos simples de hidrocarburos complejos, metales, sustancias
químicas que se encuentran en gran parte del equipo en distintas cantidades para varios plásticos y otros polímeros, vidrio y
compuestos de cerámica. Sus productos de desecho se puede volver a utilizar si no hay una buena gestión. Resultado de
varios problemas de eliminación inadecuada de contaminación del suelo y del subsuelo a las personas que los manipulan.
Con interés en desarrollar proyectos en el aula con los estudiantes Cursos Escuela Secundaria Técnica y, era necesario para
aclarar las dudas acerca de cómo manejar estos desechos electrónicos, por lo que llevamos a cabo reuniones para ayudar a
los maestros a desarrollar diferentes proyectos dirigidos a manejo de la seguridad residuos electrónicos, la identificación de
sustancias químicas, las visitas a una empresa de reciclaje de metal y, finalmente, la producción de un material para guiar a
los proyectos desarrollados y desenvolver. Dando es un destino apropiado para estos residuos sólidos.
(1)

567. Synthesis and catalytic activity of iron oxide nanowires. C. Bonilla , cabonilla@suagm.edu, P.O. Box 3030, Gurabo
(1)
(2)
(2)
(2)
(1)
(2)
Puerto Rico 00778, United States ; J. Ducongé ; T. Campo ; E. Elizalde ; C. Morant ; A. García ; F. Márquez . (1)
Department of Chemistry ans Physics, University of Turabo, Gurabo Puerto Rico 00778, United States (2) Department of
Applied Physics, Universidad Autónoma de Madrid, Madrid Spain 28049, Spain
The use of dyes in the manufacturing processes result in the contamination of wastewaters and water bodies. These pollutants
deplete the oxygen level in the water and release some toxic compounds that endanger the microbial and marine life. The
decomposition of these compounds in water can be performed using different methods, including biological, physical and
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chemical (photochemical) processes. Iron Oxide plays a key role in catalysis, particularly in the form of nanoparticles. The
present study aims at exploring the catalytic activity of iron oxide (Fe203) nanowires that have been synthesized inside a quartz
tubular furnace at different temperatures, ranging from 400 ºC to 600 ºC, in vacuum or oxidative and reductive conditions. The
catalytic degradation processes of three dyes: rhodamine B, methylene blue and methyl orange were studied in the presence
of Fe203 nanowires using Sono-Fenton and Photo-Fenton reactions at neutral pH. The concentrations of dyes were monitored
using UV-vis spectroscopy, organic and inorganic carbon analyzer (TOC), and fluorescence spectroscopy. Preliminary results
indicated that the Sono-Fenton and Photo-Fenton reactions using Fe203 nanowires may be successfully applied to wastewater
treatment systems.
+2

568. Reduction of Cd ions at nanoscale zero valent iron for the remediation of heavy metals in wastewater. Soto T
(1)(2)
(2)
(2)
Hidalgo
, alyek31@yahoo.com, PO BOX 21150, San Juan P.R 00928-1150, Puerto Rico ; Zayas Rivera ; Cox Rosario ;
(3)
(3)
Cabrera R Martinez ; Valentin Marrero . (1) Middle School Ernesto Ramos Antonini (Libre de Musica), San Juan P.R 00919,
Puerto Rico (2) School Environmental Affairs, Metropolitan University, San Juan P.R 00919, Puerto Rico (3) Department of
Chemistry and Advanced Center for Nanoscale Materials, University of Puerto Rico, San Juan P.R 00931, Puerto Rico
Currently in Puerto Rico, it has been found highly contaminated sites, these are known as Superfund site. Among the
contaminants detected in these places is cadmium.This is a heavy metal that can cause lung cancer, kidney damage and
other health conditions. The purpose of this study was to investigate the efficiency of using zero valent iron nanoparticles
(nZVI) in the removal cadmium. This work also exemplifies the utilization of scanning electron microscope (SEM), X-ray
photoelectron spectroscopy (XPS) and X-ray diffraction (XRD) to reveal the speciation and possible reaction pathway in a very
complex adsorption and redox reaction process. Experimentally, nZVI of this study was prepared by sodium borohydride
reduction of an iron complex at room temperature and ambient pressure. The morphology of the as-synthesized nZVI shows
nanoparticles and clusters that range in size between 35 to 100 nm, as seen by SEM analysis. Through inductively coupled
plasma (ICP) it was determined that the efficiency of cadmium ions removal using nZVI was 80-90%, based on three different
initial concentrations. Moreover, the use of carbon supports in the synthesis of nZVI, to reduce agglomeration and increase the
surface area, caused the removal of cadmium to increase to a 90% in 300 minutes. Mapping analysis with energy dispersive
X-ray fluorescence indicated the presence of cadmium ions on the surface nZVI. These results suggest that nZVI could be
employed as an efficient adsorbent for the removal of cadmium from contaminated water sources.
569. Principal component analysis of the quality of water from the Pajeú River (the semi-arid jazigo hydrographic
(1)
basin) in Pernambuco State, Brazil. Joan M Rodriguez Diaz , joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235 - Cidade
(2)
(3)
Universitária, Recife Pernambuco 50670-901, Brazil ; Ana M Ribeiro Bastos da Silva ; Ercilia Anunciada Barros ; Jose F
(4)
(4)
(5)
(3)
Queiroz Pereira ; Andrea Monteiro Santana da Silva ; Edmilson Santos Lima ; Valdinete Lins da Silva . (1) Departamento
de Quimica Fundamental, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de
Engenharia Civil, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (3) Departamento de
Engenharia Quimica, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (4) Departamento de
Quimica, Universidade Federal Rural de Pernambuco, Recife Pernambuco 52171-900, Brazil (5) Departamento de Geologia,
Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil
The paramount objective of this paper is to evaluate both the variation and the alterations in the water quality of the Pajeú
River caused by urban activities and any associated modifications to the aquatic environment in the Jazigo Hydrographic
Basin, Pernambuco State, Brazil. The study involved the monitoring of physico-chemical parameters at four stations along the
river in or near the city of Serra Talhada. Sample collections were taken during August, 2010, to February, 2011. Principal
Components Analyzes (PCA) were used for the estimation of the contribution of influences based on the concentration of
twenty-five parameters. By PCA, about 71% of the total variance was explained. The PCA shows that mineral contents;
pollution by organic matter and nutrients originate from anthropogenic sources and are seasonally dependent. The application
of PCA has achieved a meaningful classication of river water samples based only on seasonal criteria.
570. Study of speciation of metals in sediment tank bita and utinga state of Pernambuco - Brazil. Joan M Rodriguez
(1)
Diaz , joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco 50670-901, Brazil ;
(1)
(2)
(2)
Maria do Socorro Ribeiro de Oliveira ; Ana M Ribeiro Bastos da Silva ; Harrison Silva Santana ; Marta M Menezes Bezerra
(2)
(2)
Duarte ; Valdinete Lins da Silva . (1) Departamento de Quimica Fundamental, Universidade Federal de Pernambuco, Recife
Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Quimica, Universidade Federal de Pernambuco, Recife
Pernambuco 50670-901, Brazil
The water quality and sediments of a watershed are related to the chemical properties of soil, surface water drainage, as well
as water for both irrigation and urban centers. These processes affect the diversity and concentration of ions. The pollution of
sediments is closely linked to water pollution and comes from several sources. Among these sources are: domestic sewage,
industrial effluents as well as urban and agricultural diffuse load. The introduction of metals in aquatic systems occurs naturally
through geochemical processes. This contribution is attributed to human activity. This study aimed at evaluating the speciation
of heavy metals in sediments of reservoirs and at Bita Utinga located in the state of Pernambuco, Brazil. To organize, interpret
and analyze the data obtained from the variability of the parameters: concentration of metals, pH, conductivity, total
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suspended solids and total solids brought the necessity of using a mathematical tool, namely, the multivariate statistics
(Principal Component Analysis PCA). The results show the influence of pH on the concentrations of Fe into the reservoir
Utinga interface and water column/sediment and conductivity in the concentrations of Pb to the reservoir Bita. The techniques
and principal components are a valuable tool to identify trends and characteristics of different processes of the hydrochemistry
of this semi-arid region of Brazil. The most important contribution of PCA in this study was to identify parameters that govern
the mobilization of Fe, Pb and Zn in aquatic environments.
(1)

571. Hydrothermal synthesis and photocatalytic activity of titanium oxide nanowires. M. Cotto ,
(2)
(2)
mcotto48@suagm.edu, P.O. Box 3030, Gurabo Puerto Rico 00778-3030, Puerto Rico ; T. Campo ; E. Elizalde ; C.
(2)
(1)
Morant ; F. Marquez . (1) Department of Chemistry and Physics, Universidad del Turabo, Gurabo Puerto Rico 00778,
Puerto Rico (2) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain
Water pollution with dyes by industrial processes is an important and actual issue in our society. The advanced oxidation
processes or AOPs have received great attention from researchers during the last decades, because these processes can
lead to complete mineralization of organic pollutants. The use of photocatalytic materials is a common AOPs technique but the
use of the photocatalytic nanowires could be a new option for the degradation of the contaminants. Titanium oxide nanowires
(rutile phase) have been synthesized by hydrothermal method. The nanowires were characterized using scanning electron
microscopy (SEM), X-ray diffraction (XRD), infrared spectroscopy (FTIR) and UV-vis spectroscopy. Methyl Orange and
Rhodamine B were used as test molecules and their photodegradation were studied by UV-vis and fluorescence
spectroscopies and organic and inorganic carbon (TOC) analysis. The results obtained and the efficiency observed point out
to the possible use of rutile nanowires in advanced oxidation processes
572. Evaluation of treated sewage quality (anaerobic oil and biodiesel) produced from plant oil and fertilized with
(1)
treated waste water from fisheries in Pernambuco, Brazil. Joan M Rodriguez Diaz , joanrd9@gmail.com, Av. Prof.
(2)
Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco 50670-901, Brazil ; Lea E Mendes Carneiro Zaidan ;
(2)
(2)
(2)
Valdinete Lins da Sila ; Ana M Ribeiro Bastos da Silva ; Alexandre R Pereira Schuler . (1) Departamento de Quimica
Fundamental, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia
Quimica, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil
The use of waste water for irrigation purposes contributes to reducing the consumption levels of fresh water. In this context,
these waters contain loads of nutrients (nitrogen and phosphorus) sufficient to meet the requirements of different crops,
significantly reducing the cost of fertilization. This type of water is used as a means to fertilize, namely Castor Oil and
Jatropha. These plants are used to produce biodiesel fuels. As noted in recent years, this is an alternative compared to fossil
fuels such as diesel. These procedures are developed in arid areas such as the interior of the state of Pernambuco in Brazil; at
fisheries and at the city of Ibimirim. The present study utilizes these oil plants fertirrigated for treated domestic sewage. To this
end, the study involved three systems: anaerobic digester and anaerobic filter, anaerobic filter and only finally UASB. For the
city of Ibimirim, the three treatments showed a reduction of 93.6%, 91.92% and 94.84% COD and 98.2%, 91.92% and 92.31%
of BOD, respectively. Fishing in the system was composed of a UASB anaerobic pond and tank chlorination, resulting in a
reduction of organic matter 83.25% 96.62% COD and BOD. Fertirrigation of Castor oil decreased concentration of free fatty
acids, contributing to reducing the acidity of the oil, generating a higher quality oil (oil type 1). The study concluded that castor
oil has fertirrigated superiority irrigated castor oil, the same occurring with the biodiesel. The oil and Jatropha biodiesel
produced satisfactory results well within the water quality standards.
(1)

573. Preparation and characterization of bentazon-hydroxypropylcyclodextrin inclusion complex. Claudia Yañez ,
(1)
cyanez@ciq.uchile.cl, Sergio Livingstone 1007 - Independencia, Santiago Region Metropolitana, Chile ; Valeria Ortega ;
(1)
Paulina Cañete . (1) Department Organic Chemistry and Physicochemical, University of Chile, Santiago 8380492, Chile
Inclusion complexes with cyclodextrins (CDs) permit to obtain several benefits. Pesticides can form complexes with CD to
reduce their volatility, to improve their solubility in water, to obtain a prolonged controlled release of the active ingredient, to
stabilize unstable pesticide molecules, to prevent their interaction and reaction with other molecules, ions, or radicals, etc. The
relatively hydrophobic interior and hydrophilic exterior of their molecular pockets make them suitable and fascinating hosts for
supramolecular chemistry and for studying the dynamics of several systems. However, the application of these hosts in
pesticide formulations is very modest. We have been studying the interaction of cyclodextrins with some pesticides used in our
country.
The aim in the present work is to prepare and characterize bentazon/cyclodextrin inclusion complexes using different
techniques. Hydroxypropil-beta-cyclodextrin (HPCD) was used. Differential pulse voltammetry using glassy carbon electrode
have been applied in the study of interaction bentazon/HPCD in solution. FTIR, X-Ray and Differential thermal analysis were
used to characterize solid complexes. The electrochemical oxidation of bentazon shows one signal at +0.90 V vs Ag/AgCl in
phosphate buffer pH 6.0. A decrease of current intensity without change of peak potential in presence of HPCD is observed.
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This decrease was used to determine the association constant value: 244 ± 18 M . The stoichiometry coefficient of the
inclusion complex is found to be 1:1. Solid complex was verified by characterization techniques.
Acknowledgements:
This work was supported by FONDECYT, project Nº1090254
(1)

574. Bagasse fly ash for the removal of zinc in aqueous solutions. Joan M Rodriguez Diaz , joanrd9@gmail.com, Av.
(2)
Prof. Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco 50670-901, Brazil ; Gustavo H Bezerra da Silva ;
(2)
(3)
(4)
Valdinete Lins da Silva ; Meuris G Carlos da Silva ; Julio O Prieto Garcia . (1) Departamento de Quimica Fundamental,
Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Quimica,
Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil (3) Departamento de Engenharia Quimica,
Universidade Estadual de Campinas, Campinas Sao Paulo 13083-852, Brazil (4) Departamento de Licenciatura en Quimica,
Universidad Central de Las Villas, Santa Clara Villa Clara 54830, Cuba
The combustion of the bagasse of cane in the sugar industry generates as a by-product ashes which are considered to be a
low cost adsorbent. The present work has as its objective the study of the removal of zinc ions in sewage. As a heavy metal,
zinc has a maximum allowable concentration in the drinking water of Brazil of 5mg/L, according to Department of Health
Decree 518/04. Measurements of X-rays (DRX), Scanning Electron Microscopy (SEM) and Nitrogen of Physisorption (BET)
were some of the techniques employed for the characterization of the resulting ash. The effect of the variation of the
concentration, dosage of absorbents and the time of contact were all investigated in the sorption of zinc ions. A buffer solution
of acetic acid/sodium acetate was used to maintain the pH of the constant middle (5.6) to avoid the precipitation of metallic
2+
species. The efficiency of the removal of Zn became greater with an increase from the time of contact; the greater the dose
of the absorbent and the greater the concentration. From the study of various kinetic models, it was determined that the
various experimental data were better adjusted with the Bangham model.
575. Principal component analysis as a tool for qualification of water in cotton creek Suape (Pernambuco - Brazil).
(1)
Joan M Rodriguez Diaz , joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235 - Cidade Universitária, Recife Pernambuco
(2)
(2)
(2)
50670-901, Brazil ; Danielle Pires de Souza ; Ana M Ribeiro Bastos da Silva ; Daniella C Napoleão ; Gilson Lima da
(3)
(2)
(2)
Silva ; Mohand Benachour ; Valdinete Lins da Sila . (1) Departamento de Quimica Fundamental, Universidade Federal de
Pernambuco, Recife Pernambuco 50670-901, Brazil (2) Departamento de Engenharia Quimica, Universidade Federal de
Pernambuco, Recife Pernambuco 50670-901, Brazil (3) Nucleo de Tecnologia, Universidade Federal de Pernambuco, Recife
Pernambuco 50670-901, Brazil
The safety and the overall quality of the world's supply of drinking are becoming increasing concerns to the scientific
community. Culprits to the world's supply of safe drinking water abound. The main culprits of air pollution are industrial
effluents. Concerned environmental agencies are currently leading the inquiry into the effectiveness of conventional water
treatment systems. A key objective of this study is the evaluation of the water quality of Creek Algodoais, (Suape, PE, Brazil)
using the statistical tool Principal Component Analysis (PCA). Samples were collected along this Brazilian stream, obtaining
data for analysis and projections using the PCA methodology. The resulting matrix obtained total samples composed of seven
and thirteen variables, the best model with two principal components (PC) and total variance of 87% of the original. Total
variability is matched by 65% of CP1, and the correlation is more pronounced pH (-0.329), COD (-0.319), BOD (-0.321), TS (0.328) EC (-0.332), NH3 (- 0.264), NO2 (-0.329), NO3 (-0.256) and P (-0.305). The graphical analysis shows a consistency of
points 1, 4 and 5 since they have lower values of the parameters studied, highlighting the CP1. CP2 is matched for 22% of the
total variability, where stronger correlations were obtained: OD (0.544), NO3 (0.246), Color (-0.553), FS (-0.335), Turbidity (0.330). Accordingly, the sample has a higher DO and NO3, and under Color, Turbidity and Solids. Samples 3, 6 and 7 have
values that are inversely proportional. The evaluation showed that the water meets some parameters out of specification,
indicating that there is an inefficiency in the treatment of effluents discharged by industries around the same. Parameters
identified and grouped by the PCA.
576. Electrochemistry oxidation of tetracycline, oxytetracycline and chlortetracycline on Glassy Carbon and ITO
(1)
electrodes. Cristhian Berríos , cristhian.berrios@usach.cl, Av. Libertador Bernardo O[apos]Higgins 3363, Estación Central,
(1)
(1)
Santiago Región Metropolitana, Chile ; Daniela Báez ; M. Soledad Ureta-Zañartu . (1) Departamento de Ciencias del
Ambiente, Facultad de Química y Biología, Universidad de Santiago de Chile, Santiago, Chile
Tetracyclines (TCs) are antibiotics with a wide range of activity against bacteria. Therefore are widely used for the prevention
and treatment of diseases in breeding animals. However, improper disposal of these compounds and its residues originates
the presence of this antibiotic in aquatic environments. This could alter the ecosystem, with fatal consequences for the lives of
some species. For this, is therefore necessary to study and develop methodologies capable of to reduce its concentrations in
the waterways, since prolonged exposure to low doses of this compounds leads to selective dissemination of resistant bacteria
that could be transport antibiotic resistance genes to other species. In this work we have studied the oxidation of tetracycline
(TC), oxytetracycline (OTC) and chlortetracycline (CTC) using cyclic voltammetry (CV) and spectroelectrochemical
experiments, on glassy carbon (GC) and transparent indium tin oxide (ITO) electrodes. By CV in alkaline medium both TC and
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OTC show two irreversible anodic processes near to 0.5 and 0.7 V, while CTC only one process at more positive potential
(0.87 V vs. SCE). This difference in the oxidation potential could be related with structural differences in TCs. On the other
hand, spectroeletrochemical experiments show a decrease of maximum absorption of TC (365 nm), together the apparition of
a new band at 410 nm. This could be related to oxidation products that not yet identified, but that fouling and slightly inhibit the
electrode surface.
Acknowledged: CONICYT – Bicentenario grant PDA-03-1, Dicyt-USACh. FONDECYT grant 11090336.
577. Diagnosis physicochemical of the quality of the water the lagoon El Espejo in Vilahermosa, Tabasco, Mexico.
(1)
Maria J Garcia , juanagm10@hotmail.com, Carr. Cunduacan-Jalpa s/n, Cunduacan Tabasco 86690, Mexico ; Miguel
(1)
(1)
Ramos ; Jose L Govea . (1) Division Academica de Ingenieria y Arquitectura, Universidad Juarez Autonoma de Tabasco,
Cunduacan Tabasco 86690, Mexico
This research is conducted from the concern for the environment and especially in the lagoon bodies that are a major recipient
of wastewater from the state of Tabasco, particulary in Villahermosa its capital. We studied the physicochemical parameters of
water of the lagoon, ?El Espejo?, in order to know the current status of it and take corrective action if needed for preservation.
The studies were conducted according to the Mexican Official Standards (NOM), which are: total solids, fats and oils,
biochemical oxygen demand (BOD5), chemical oxygen demand (COD), water temperature and pH. In the studies found a high
level of pollutants compared to the years before 2011, these are higher and exceed the maximum permissible limits
established by the NOM, directly affecting the flora, fauna and people living near the lake. These pollutants are created that
could be aggravated by the floods experienced in previous years and from these weather events were dragged outside
contaminants, in addition to established industries that discharge waste without any treatment.

(1)

578. Detection of oil products type in soils by GC-MS. Andrey V Soin , sey_226@rambler.ru, Kosygin street 19, Moscow
(1)
(1)
Moscow 119991, Russian Federation ; Elena Yu Savonina ; Tatiana A Maryutina . (1) Department of Analytical Chemistry,
Vernadsky Institute, Moscow Moscow 119991, Russian Federation
Nowadays standard methods of oil products detection in soils are based on IR-spectrometry, fluorometry, gravimetry and gaschromatography. These methods enable to find mass content of oil products and several individual hydrocarbons (mostly poly
aromatic). In the meantime this information is not sufficient for the estimation of oil types and pollutant source accordingly.
“Finger-print” method for identification of oil products type by GC-MS was used here. Preliminary database of the
chromatogrammes of various oil products (petrol, diesel, lubricating oil and etc.) was obtained. Pollutant type could be
identified by comparison of the chromatograms of soil extracts and from database. Though such compare is complicated as oil
products decompose in soils. The degradation causes change of composition and generates via different natural factors
(physical, chemical and microbiological) in time.
Сhemical composition is usually used for comparison of chromatograms for oil products identification. So different
hydrocarbons and hetero atomic compounds with similar characteristics which are stable to environmental activity are
basically studied. The main groups of compounds such as n-alkanes, homo- and hetero atomic polycyclic aromatic
hydrocarbons, oil bio markers are generally used for the analysis of oil spills. It is known that integral methods are applied for
the determination of group and structural-group content of oil products. The use of integral methods along with detection of
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chosen characteristic compounds enables estimation of the compounds changes caused while degradation of oil products.
Also such approach makes possible to estimate pollution's age and source even if the chromatographic peaks are not sharply
defined. The work was supported by the Russian Foundation of Basic Research (grant № 09-03-00757-а) and Program of
Presidium RAS №8
579. Development of a passive sampling and thermal desorption GC/MS method for the determination of selected
(1)
indoor air VOCs in Canadian residence – method performance and pilot results. Jiping Zhu , jiping.zhu@hc-sc.gc.ca,
(2)
(1)
(3)
50 Colombine Driveway, Ottawa Ontario K1A 0K9, Canada ; Cecilia C. Chan ; Yong-lai Feng ; Janine Clarke ; Shirley
(3)
Bryan . (1) Health Canada, Canada (2) CASSEN Testing Laboratories, Canada (3) Statistics Canada, Canada
Under the Canadian Chemicals Management Plan (CMP) and the Canadian Environmental Protection Act (CEPA), a large
number of volatile organic compounds (VOCs) are being assessed for their impact on environment and on human health.
Indoor air data of many of these VOCs however, are not adequate, creating knowledge gaps in assessing human inhalation
exposure to these VOCs. A national survey on selected CMP/CEPA VOCs in residential indoor air is currently being carried
out as part of the Canadian Health Measures Survey (CHMS). Prior to the survey, we have developed a passive sampling and
thermal desorption GC/MS method and conducted a pilot study in about 40 volunteers' home. This paper describes the
performance of the measurement method and preliminary field results of indoor air VOCs levels. The passive sampler of
Perkin-Elmer Carbopack B tube was exposed to indoor air for 7 days. The exposed sampler was thermally desorbed and
analyzed using GC/MS in the lab. The results were comparable to those obtained in an earlier residential study in the same
city in year 2002-2003, which used an active sampling method for sample collections, indicating the validity of the developed
passive sampling method. One of the greatest advantages of using passive sampling method is that sampler deployment can
be handled by participants, which allow us to collect indoor air in residential homes across Canada without the need to send
lab technicians to these homes.
580. Developmentof methods for obtaining of energy biodiesel from coffee grounds in laboratory scala:Different
(1)(2)
chemical class. Denise Moreira dos Santos
, ddsmoreira@uol.com.br, Praça Coronel Fernando Prestes 74 Bom Retiro
São Paulo, Rua Padre Machado 647 - Vila Mariana - São Paulo, São Paulo São Paulo 04127001, Brazil ; Patricia H.L. dos
(2)
Santos Matai . (1) Cetec, Centro Estadual de EducaçãoTecnologica Paula Souza, S.P. S.P. 04127001, Brazil (2) IEE/Poli,
Universidade de São Paulo - USP, S.P. S.P. 04127001, Brazil
Brasil es un gran consumidor de café y su residuo es una basura doméstica diaria en casi todas las casas, tiendas, bares y
restaurantes, y su destino final será vertederos a cielo abierto y rellenos sanitarios. Aunque no es un café de grano tostado
oleaginosa contiene aproximadamente el 10-15% de grasas saturadas y ácidos grasos insaturados. Los aceites vegetales de
semillas de plantas como la soja, ricino, maní, aceite de palma, entre otros, son las fuentes más comunes de los triglicéridos.
Se considera viable e interesante como una fuente renovable de energía, los triglicéridos tienen el potencial para sustituir en
parte o totalmente el combustible diesel derivado del petróleo. En la clase de productos químicos puede afectar las
cuestiones ambientales y cuestiones de energía, desde la extracción de aceite esencial que existe en los granos de café, que
contiene aproximadamente el 9-11% de grasas saturadas y no saturadas valor considerable en comparación con los granos y
oleaginosas encontrar un destino, incluso para el biodiesel. El fin de estimular la creatividad y proponer la aplicación del
producto. Un regalo de energía alternativa en nuestra vida diaria
581. Determination of arsenic contamination of surface waters in Suratá river (Santander/Colombia) by hydride
(1)
generation/atomic absorption spectrometry. Ciro E Rozo , cirorozo@mail.ustabuca.edu.co, Carrera 18 No. 9 - 27,
(1)
Bucaramanga Santander, Colombia ; Carlos F Benjumea , carfebenju14@gmail.com, Carrera 18 No. 9 - 27, Bucaramanga
(1)
Santander, Colombia ; Aura L Bautista . (1) Santander, Universidad Santo Tomás, Bucaramanga 680001, Colombia
Suratá river waters are used as dumping grounds for wastewaters that come from both formal and informal Mining in the area
1,2
and surrounding villages. Sampling was done in three spots of the river, and the samples were analyzed by using the
procedures of EPA standards. There was arsenic in surface waters in the study areas. present the results, in general there is a
noticeable difference between the data acquired during the procedure without digestion and with digestion, demonstrating that
digestion is always necessary for water samples.
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Taking into account the resolution 2115 and Decree 1594 of the ministries of Colombia. Concentrations of arsenic in river
Suratá waters are below the regulation; however, it is vital to note the presence of this metal in these waters. Point 1 showed
the lowest concentration of arsenic, while in Section 3 it had the highest, and in section 2 it had an intermediate value, that is
because at this point; two items 1 and 3 are linked. The presence of arsenic in the river can be attributed to the Mining and its
derivatives which dump their wastes into the river Suratá (point 3), while in the river Tona (point 1) the content of arsenic is
attributed to geochemical processes, they are a natural and anthropogenic process. Finally, in the river Suratá (point 2) there
is a considerable reduction of arsenic which is caused by the increased water flow (river Suratá + Tona).
1.CHIN-HSIAO T. Toxicology and Applied Pharmacology. 235. 338.
2. Ministerio de Ambiente, Vivienda y Desarrollo Territorial. Colombia.
(1)

582. Arsenic remotion from natural water using carbon nanotubes funtionalized. Silvia Ponce , sponce@ulima.edu.pe,
(1)(2)
(2)
Av. Javier Prado Este s/n., Lima Lima Lima 33, Peru ; Juan Carlos Morales
; Juan Rodríguez . (1) Department of Industrial
Engineering, Universidad de Lima, Lima Lima Lima 33, Peru (2) Science Faculty, Universidad Nacional de Ingeniería, Lima
Lima Lima 33, Peru
Water contamination for human consume is one of the main problems at the present. Due the scarcer water resource, its very
important to seek new methods and materials to decontamined the water. One of the more dangerous pollutants for human
consume are heavy metals due its high toxicity and to acumulate in soils, plants and living creatures. Actually, there are
several methods for pollutants remotion presents in water, which result very costly or not efficient. One of the methods with
best results is adsorption, where adsorbents are use to trap contaminants inside structure. Nanoadsorbents, like carbon
nanotubes (CNT) have exceptional properties that can be applied in heavy metals, organic compounds, pesticides and
biological pollutats remotion. Those properties were used in arsenic remotion from water of Tacna region, where there is
arsenic contamination in water by naturally. Funtionalized CNT with Fe/Co prepared by CVD method were used to improve
adsorption of arsenic in water. Materials were characterized by TEM to know the type of CNT obtained. Adsorption of arsenic
was complete up to 100 minutes of reaction. Levels of adsorption with CNT´s were compared with Fe/C, Co/C and activated
carbon, which is the common adsorbent used.
(1)

583. Evaluation of Salvia pachyphylla roots as potencial antioxidant. REMEDIOS SANCHEZ-DIAZ ,
remchavez@gmail.com, Calzada. Universidad 14418, Parque Industrial Internacional., CIRCUITO DEL ARBOL P-101. OTAY
(1)
(1)
FOVISSSTE, TIJUANA BAJA CALIFORNIA 22390, Mexico ; MARTHA ROSALES AGUILAR ; DANIEL CHAVEZ ; IVAN
(1)
CORDOVA . (1) Centro de Ciencias de la Salud, CISALUD, Universidad Autónoma de Baja California., TIJUANA BAJA
CALIFORNIA 22390, Mexico
The ethnomedic use of Salvia pachyphylla roots like antioxidant activity was assorted. In this work was evaluated than
antioxidant activity of acetonic and methanolic extracts of Salvia pachyphylla roots using the free scavenging 1, 1-diphenyl-2picrilhidrazile (DDPH). At all tested concentrations the methanolic extract was more active than acetonic one. At 255 mg/mL
showed 85 % of inhibition activity, while the acetonic extract achieved similar activity at 510 mg/mL. At 31.8 mg/mL both of
them extracts showed the same activity that ascorbic acid.
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584. Repellent activity of essential oils of Eringyum foetidum and Triphasia triflora grown in Colombia. Beatriz E.
(1)
(1)
Jaramillo , beatrizjaramilloc@yahoo.com, Campus de Zaragocilla, Cartagena Bolivar, Colombia ; Edisson Duarte ; Irina P
(1)
Tirado . (1) Programa de Química, Grupo de Investigaciones Agroquimicas, Facultad de Ciencias, Universidad de
Cartagena, Cartagena Bolivar, Colombia
Several volatile oils and volatile compounds have been reported as attractants, repellents, insecticides, oviposition deterrents
and growth inhibitors against many stored product insects including T. castaneum and are considered as promising pest
control agents. In this investigation was evaluated the repellent activity of essential oils from two common plants in Colombia:
Eryngium foetidum and Triphasia triflora. Repellent activity was measured using the technique of preference area. The
percentage of repellency (% PR) at different exposure times was found using the formula PR = [(ANT-AT) / (AT + ANT) * 100],
where ANT and AT are the number of insects in areas not treated with oil and treated with the same, respectively. Of the two
essential oils that were evaluated, the T. triflora showed attractive activity in its two lowest concentrations tested (0.00002
µL/cm2) and (0.0002 µL/cm2) with similar values (between -11% and -25%) in both exposure times, however showed good
repellent activity in higher concentration with a percentage of repellency of 80% at two hours of exposure, although at four
hours was slightly low. Essential oils of Eryngium foetidum and Triphasia triflora had an acceptable behavior to T. castaneum
Herbst, there is no statistically significant differences when compared with commercial repellents IR3535, but this confirms the
ability repellent oils.
(1)

585. Optimum sulfheme protein conditions. Erika López , erika.lopez4@upr.edu, PO BOX 9000, Mayagüez Puerto Rico
(1)
(1)
(1)
(1)
00680, Puerto Rico ; Nayda López ; Elddie Román-Morales ; Juan López-Garriga ; Erika Garcia . (1) Chemistry,
University of Puerto Rico at Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
Studies had shown that high levels of Hydrogen Sulfide (H2S) in humans could lead to a blood disease called
Sulfhemoglobinemia, which is developed when an atom of sulfur binds specifically to the B pyrrol in the heme group of the
hemoglobin, forming the Sulfhemoglobin complex and decreasing the Hb ability to transport oxygen. The presence of the ferryl
species, Hydrogen Sulfide and the Histidine amino acid in the E7 position are essentials for the complex formation. It has been
observed that the 620nm band, characteristic of the sulfmyoglobin formation, can be affected by reducing agent and different
concentrations of H2S. The purpose of the research was to verify if the presence of hydrogen sulfide (H2S) and a reducing
agent (Sodium Dithionite), at different concentrations, affect the lifetime of the sulfmyoglobin complex and the intensity of its
characteristic 620nm band. A matrix of oxy-Mb interaction with different concentrations ratios of H2S (to 5 from 100) and
dithionite (from 5 to 20) concentrations were developed. The intensity of the 620nm band was evaluated through time (0-24
hours) using UV-Vis spectroscopy. The results show a pattern that at higher H2S concentrations, the absorbance of the
characteristic Sulfheme band increased, which indicates a higher Sulfheme complex formation. After examining the change in
the intensity of the 620 nm band, the best conditions for the stability of the sulfheme complex were, for the Mb:Dt:H2S relation,
1:15:90 and 1:15:100, equivalent o an absorbance range of 0.74-1.42 and 0.86-1.13, respectively.
586. Bioactive cycloperoxides isolated from the Puerto Rican sponge Plakortis halichondrioides. Carlos M Jimenez
(1)
(1)
Romero , jimenezromerocm@gmail.com, PO Box 23346, San Juan Puerto Rico 00931, Puerto Rico ; Idelisse Ortiz ; Jan
(1)
(1)
(1)
(2)
(2)
Vicente ; Bruni Vera ; Abimael D Rodriguez ; Sangkil Nam ; Richard Jove . (1) Department of Chemistry, University of
Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico (2) Department of Molecular Medicine, Beckman Research Institute,
Duarte California 91010, United States
Two new five-membered-ring polyketide endoperoxides, epiplakinic acid F methyl ester (1) and epiplakinidioic acid (3), and a
peroxide-lactone, plakortolide J (2), were isolated from the Puerto Rican sponge Plakortis halichondrioides, along with two
previously reported cyclic peroxides, 4 and 5. The structures of the new metabolites were determined by spectroscopic and
chemical analyses. The absolute stereostructures of 1, 2, and 5 were determined by degradation reactions followed by
application of Kishi's method for the assignment of absolute configuration of alcohols. Biological screening of cycloperoxides
1-5 and semisynthetic analogues 7-12 for cytotoxic activity against various human tumor cell lines revealed that compounds 3,
4, and 11 are very active. Upon assaying for antimalarial and antitubercular activity, some of the compounds tested showed
strong activity against the pathogenic microbes Plasmodium falciparum and Mycobacterium tuberculosis.
(1)

587. Heme propionates: A threshold in hemeproteins reactivity. Brenda J Ramos-Santana , brs16854@uprm.edu, PO
(1)
BOX 9000, Mayagüez Puerto Rico 00680, Puerto Rico ; Juan López-Garriga . (1) Chemistry, University of Puerto Rico at
Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
Hemeproteins are involved in a variety of biological processes; one can be categorized as reversible O2 transport/storage and
reversible electron-transfer. The heme-peripheral groups as propionates groups prompted to the question of whether these
groups might have physiological relevance in the ligand binding active center reactivity. Hemoglobin I (HbI), from the Lucina
pectinata, is a unique protein H2S carrier. HbI has a Gln at E7 position and an environment of aromatic residues that include
Phe's at B10, CD1 and E11 positions. Single-point mutation was introduced into the HbI heme pocket to define the reactivity of
ligands. Recently studies demonstrate that TyrB10 and GlnE7, similar to HbI FB10Y mutant, are conserved in other globins
1
and are proposed to interact with ligands by hydrogen bonding network. Solution H-NMR was performed to explore the
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structural characteristic of the binding site in the HbICN F29Y derivative. Chemical shifts such as Y(29)B10 OHh at 31.00ppm,
Q(64)E7 Ne1H/Ne2H at 10.66ppm/-3.27ppm, and F(68)E11 CdH at 11.75ppm supports a crowded, collapsed, and constrained
distal pocket. An a strong dipolar contacts and inter-residues cross-peaks demonstrate that hydrogen bonding between
Q(64)E7/6-propionate group, Q(64)E7/Y(29)B10 and Y(29)B10/CN contribute as major ligand stabilization mechanism. The
interaction between the Q(64)E7 and the 6-propionate group contributes to the stability of the heme-ferric state, facilities the
binding of the ligand acting as a gate, and promotes the stability of the Fe(III)-ligand complex. The structural analysis
emphasizes the inherent role of the propionates group in the functionality of the hemeproteins in a single organism, like as
Lucina pectinata.
588. Bovine insulin amyloid fibrils formation in nano-polymeric membranes and characterization by fluorescence
(1)
kinetics, and Raman spectroscopy. Tatiana Quinones , tatiana.quinones@upr.edu, UPR-RUM Departamento de
(1)
Quimica, P.O. Box 9019, Mayaguez Puerto Rico 00681, United States ; Manuel Rosario , manuel.rosario3@upr.edu, UPR RUM Departamento de Quimica, P.O. Box 9019, Mayaguez Puerto Rico 00681, United States . (1) Department of Chemistry,
University of Puerto Rico, Mayaguez Campus, Puerto Rico
Amyloids are misfolded proteins characterized by a highly stable β-structure that forms insoluble fibrils. These fibrils could form
plaques that adhere to organs leading to malfunctioning. Plaques of amyloid have been closely related to degenerative
diseases like Alzheimer. Polymeric membranes such as hydrogels used to encapsulate proteins, could induce structural
changes in the molecule by exercising intermolecular forces. This research focuses on the study of the effects of protein
confinement in these synthetic materials. We studied the kinetics of insulin amyloid fibrils formation encapsulated in
dimethylaminoethyl methacrylate - poly(ethylene glycol) dimethacrylate (DMAEM-PEGDMA200) hydrogels. Acidic solutions
(acetic acid and hydrogen chloride solutions) and high temperature were employed in order to induce protein stress
environment, which is well known to induce insulin amyloid fibrils formation. Thioflavin T (ThT) selectivity toward amyloid fibrils
allowed us to follow fibrils formation kinetics. Fibrils morphology was observed by Scanning Electron Microscopy (SEM) and
Confocal Laser Microscopy. Raman studies were performed to characterize the formed fibrils and allow us to compare the
vibrations of the fibrils formed in solution and those formed inside the hydrogels giving important information about molecular
-1
-1
structure. The particular vibrations of amyloid fibrils β-structure were observed at ~1674 cm Amide I, and ~1235 cm Amide
III. In this research were employed novel techniques like polymeric membranes to mimic amyloid fibrils formation in biological
systems.
589. Chemical composition of red algae Hypnea musciformis collected in the Colombian Caribbean and its value as a
(1)
food source. Gladys Gladys , gladys.rozo@utadeo.edu.co, carrera 4 No 22-61, Bogotá Cundinamarca NP, Colombia ;
(1)
(1)
(1)
(1)
Claudia Rozo ; Ligia I Rodriguez ; Monica Puyana ; Juan C Escobar . (1) CIENCIAS BASICAS, UNIVERSIDAD JORGE
TADEO LOZANO, BOGOTA CUNDINAMARCA NP, Colombia
Hypnea musciformis is red algae that thrive in the Colombian Caribbean in different climatic periods. We evaluated the
chemical composition of this alga to propose its use as nutraceutical or food. The chemical tests indicated that Hypnea
musciformis contains 47% dietary fiber, 11.4% of proteins rich in serine, aspartic acid, glutamic acid and essential amino acid
threonine. The n-hexane extract contains 50% saturated fatty acids and about 20% mono and polyunsaturated fatty acids ω-3,
ω-6 and ω-9. On the other hand the ability to neutralize free radicals determined with the DPPH method (n αα difenil-ßpicrilhidrazil) showed an index of antioxidant activity of 1.177 allowing classified aqueous and ethanol extracts of seaweed with
strong antioxidant activity. The FRAP assay (ferric reducing antioxidant power), confirmed the presence of compounds
capable of reducing the complex tripiridiltriazina iron (FeIII-TPTZ) to its ferrous form (FeII-TPTZ). This reaction expresses the
concentration of antioxidants trolox equivalents. To the aqueous extract of Hypnea, the value of the concentration of trolox
equivalent was 217.32 micromol /L, whereas for the ethanol extracts this concentration reached values of 567.02 micromol /L.
per kilogram of dried seaweed, Hypnea antioxidant activity is comparable to that of fruits like cherries, grapes and raspberries.
The chemical composition of Hypnea musciformis make it useful as a source of dietary fiber, essential amino acids, fatty acids
and antioxidants
590. Design and in silico screening of a natural product-based combinatorial library of inhibitors of Trypanosoma
(1)
cruzi sterol 14α-demethylase. Carolina H Andrade , carolina@farmacia.ufg.br, 1a. Av. com Praça Universitária, PO Box
(1)
(1)
(1)
131, Goiânia Goiás 74605-220, Brazil ; Rodolpho C Braga ; Diego C Silva ; Vinícius M Alves . (1) Faculty of Pharmacy,
Federal University of Goias, Goiania Goias 74605-220, Brazil
One potential new target for Chagas' disease chemotherapy is sterol 14α-demethylase (CYP51), a cytochrome P450 enzyme
involved in biosynthesis of membrane sterols. Natural products (NPs) are an excellent source of validated substructures for
the design of new drugs. NPs and especially NP-derived substructures represent starting points for drug and combinatorial
library design, as they can be used as building-blocks for fragment-based molecular design, serving as idea generators for
combinatorial libraries. In search of potent and selective inhibitors of CYP51 from Trypanosoma cruzi (CYP51TC), we have
explored the chemical space around some scaffold diversity derived from NPs by designing and in silico screening of a virtual
focused library selected via structure based methods to identify more potent analogs endowed with favorable ADME-related
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properties. We have filtered the commercially available database of NP structures ZINC natural products as a source of
reference NP molecules, containing the scaffolds imidazole, triazole and quinolinone. The natural product-based analog model
2
building was performed with Cerius program by attaching the R-groups (fragments, building blocks) onto the scaffolds using
the CombiChem module. The generated natural product-based analogue library was later used for virtual screening. Finally,
we identified a small highly focused combinatorial subset of natural product-based analogues as virtual hits that are predicted
to inhibit the CYP51TC in the submicromolar range and display favorable ADME properties.
(1)

591. Variation of conditions for the sulfmyoglobin complex formation. Jennifer McFaline , jennifer.mcfaline@upr.edu,
(1)
(1)
Urb. La Milagrosa, Calle RUbi E 21, Sabana Grande PR 00637, Puerto Rico ; Celia D. Reyes ; Ingrid S. Forestier ; Jennifer
(1)
(1)
(1)
(1)
(1)
M. Burgos ; Erika M. Lopez ; Kamyl Guzman ; Elddie M. Roman ; Juan Lopez-Garriga . (1) Department of Chemistry,
University of Puerto Rico Mayaguez Campus, Mayaguez PR 00681, Puerto Rico
Sulfmyoglobin is produced when myoglobin is complexed with sulfur, which inhibits the protein's physiologically role in oxygen
transport. The formation of this complex, however, heavily depends on the conditions surrounding the protein. It has been
previously suggested that there is a slight change in the 620 nm UV-Vis band, characteristic sulfheme complex formation,
when conditions differ. This project focuses on the formation of the sulfmyoglobin complex, using hydrogen peroxide and
hydrogen sulfide, upon the variation of the buffer conditions, i.e. composition, concentration and pH. The trials were conducted
with phosphate buffer (at concentration of 0.1 and 1 mM) and succinic acid buffer, at different pH (6.0, 7.0, 8.0). The
displacement of 620nm band was monitored through UV-Vis Spectroscopy. Results showed no displacement of the sulfheme
derivate band under these conditions. Future works will be focus on evaluating these conditions with other heme proteins that
are known to form the sulfheme derivate.
592. Structure-activity relationship studies of modified nucleoside β-triphosphates for polymerase and RNase H of
(1)
HIV-1 reverse transcriptase. Yousef Ahmadibeni , ahmadibeni_yousef@colstate.edu, 4225 University Ave., Columbus GA
(2)
(3)
(4)
(3)
31907, United States ; Chandravanu Dash ; Michael J. Hanley ; Stuart F.J. Le Grice ; Hitesh K. Agarwal ; Keykavous
(3)
Parang . (1) Department of Chemistry, Columbus State University, Columbus GA 31907, United States (2) Department of
Biochemistry and Cancer Biology, Meharry Medical College, Nashville TN 37208, United States (3) Department of Biomedical
and Pharmaceutical Sciences, University of Rhode Island, Columbus RI 31907, United States (4) Resistance Mechanisms
Laboratory, HIV Drug Resistance Program, National Cancer Institute at Frederick, Frederick MD 21702, United States
Modified nucleoside triphosphates are subjects of major interest as mechanistic probes since they can mimic naturally
occurring deoxyribo- and ribonucleoside triphosphates in many biochemical pathways involving nucleotides. Nucleotides with
modified triphosphate moieties may have applications in studying the activity of enzymes involved in oligonucleotide synthesis.
The inhibitory activities of a number of nucleoside 5'-O-α,β-methylene-β-triphosphates were compared towards polymerase
and RNase H of HIV-1 reverse transcriptase (RT). The compounds did not show any significant inhibition against the
polymerase activity of RT at a fixed concentration of 1 mM, however a number of compounds exhibited inhibitory potency
against RNase H function. Among all the compounds, cytidine 5'-O-α,β-methylene-β-triphosphate inhibited RNase H activity of
HIV-1 reverse transcriptase with an IC50 value of 585 µM as determined by Cheng-Prusoff equation. Further Dixon kinetic
analysis of the cytidine analogue demonstrated the competitive nature of inhibition and a Ki value of 225 µM. This compound
may have application as a mechanistic probe in studying RNase H activity of RT with further optimization.
593. Description of the prokaryotic community in the bivalve Lucina pectinata in marines wetlands of Cabo Rojo,
(1)
Puerto Rico. Sully A Arocho Torres , sully.arocho@upr.edu, Urb. Los Robles Calle Cedro #168, Moca Puerto Rico 00676,
(1)
Puerto Rico ; Shaira O Otero Campos , shaira.otero@upr.edu, Urb. Lirios del Valle #13, Añasco Puerto Rico 00610, Puerto
(2)
(3)
Rico ; Christian O Avilés ; Juan López-Garriga . (1) Biology, University of Puerto Rico at Mayagüez, Mayagüez Puerto Rico
00680, Puerto Rico (2) Agronomy & Soils, University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00680, Puerto Rico
(3) Chemistry, University of Puerto Rico at Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
Lucina pectinata is a large tropical bivalve belonging to family Lucinidae that lives in marines wetlands deeply burrowed in
black mud with high sulfide concentration; they are mostly found in the Caribbean area. To characterize the prokaryotic
communities present, in environments with relatively high concentrations of hydrogen sulfide and low concentrations of
oxygen, different procedures were used. These included extraction of the endosymbiont population by percoll cushion method,
analyze the samples by flow-cytometry and fluorescence microscopy. The data obtained suggestedthat the bacteria
populations present in the symbiosis ate with a length of 3 and 6 micrometers in length. The results are independent of the
difference on the shell size and the number of gills (1 or 2) used for the study. The populations reported in the gill structures
had a statistical difference between one and another. PCR amplification and sequencing of bacterial 16S rRNA genes from
lucinid gill are being performed to support the symbiotic profile. Furthermore, the data support the hypothesis that the
presented symbiotic patter is characterize to bivalves that fix carbon dioxide in the presence of hydrogen sulphide and oxygen.
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594. Metal-binding properties of cyclic peptides. Yousef Ahmadibeni , ahmadibeni_yousef@colstate.edu, 4225
(2)
(2)
University Ave., Columbus GA 31907, United States ; Amir Nasrolahi Shirazia ; Keykavous Parang . (1) Department of
Chemistry, Columbus State University, Columbus GA 31907, United States (2) Department of Biomedical and Pharmaceutical
Sciences, University of Rhode Island, Kingston RI 02881, United States
Cyclic peptides containing alternative tryptophan and arginine residues were synthesized and evaluated for potential
coordination with Au(III), Se(IV), Cu(II), Co(II), Zn(II), and Cd(II) using UV spectroscopic analysis. Cyclic peptides [WR]n (n = 13) were incubated with metals and their binding affinities were determined by monitoring UV spectrophotometry. Difference
absorption spectra of free and metal-bound peptide demonstrated that the absorbance at 220-260 nm can be used to
conveniently monitor the formation of peptide-bound metal. The cyclic peptides showed the formation of a 1:1 metal-peptide
complex and significantly higher binding affinity to Au(III) (Kd = 0.6-1.7 nM) and Cd(II) (Kd = 0.9-2.6 nM) when compared with
other metals (Kd = 3.7-31.3 nM). This study provides insights about the structural requirements for generation of cyclic peptidemetal complexes with optimal binding affinity.
(1)

595. Ultrafast absorption dynamics of HbI and HbI mutants from Lucina pectinata. Cacimar Antonio Ramos Alvarez ,
(1)
cacimar.ramos@upr.edu, PO Box 9019, Mayaguez PR 00680, Puerto Rico ; Juan Lopez Garriga . (1) Department of
Chemistry, University of Puerto Rico Mayaguez Campus, Mayaguez PR 00680, Puerto Rico
The organism, Lucina pectinata is a clam that lives in sulfide-rich mud, in the coastal mangroves of the southwest coast of
Puerto Rico. It contains three different hemoglobins in the gill tissue, called Hemoglobin I, II and III (HbI, HbII and HbIII,
respectively). Each one characterized by distinct physical-chemical properties. The first of those hemoglobins, HbI, is a
monomeric protein of 142 amino acid residues, and it is responsible for oxygen and/or hydrogen sulfide transportation. These
protein present an excellent scenario for the study of dynamics of their reaction with diatomic small molecule and H2S. With
the help of a state of the art ultrafast laser system we were able to study the initial steps in the reaction of HbI and HbI mutants
in various electronic states with its native ligand (H2S) in the fs to ps time regime. The HbI-H2S kinetics show a second
component of ~12ps, two time faster than the same component for the metaquo species. Also the transient absorption spectra
does not show the classical ligated to unligated trace which indicated the present of at least three different species during
+3
those initial photolysis steps. It has been seen that HbI in the presence of H2S can undergo reduction from its Fe state, the
mechanism is still unknown but our experiment demonstrate that this could be feasible. The data show that there could be
+2
+3
some contribution of a Fe -like specie during the photo-excitation of the Fe -H2S complex.
596. Dehydratase domains and the formation of double bonds in polyunsaturated fatty acids biosynthesis. Delise J
(1)
(2)
Oyola-Robles , delise.oyola@upr.edu, PO BOX 365067, San Juan Puerto Rico 00931, Puerto Rico ; Nestor M Carballeira ;
(1)
Abel Baerga-Ortiz . (1) Biochemistry, University of Puerto Rico Medical Sciences Campus, San Juan Puerto Rico 00931,
Puerto Rico (2) Chemistry, University of Puerto Rico Rio Piedras Campus, San Juan Puerto Rico 00931, Puerto Rico
Polyunsaturated fatty acids (PUFAs) are important components of human health and nutrition as well as important ingredients
in biodiesel preparations. PUFAs from deep-sea bacteria are synthesized by a modular polyketide synthase, which contains
several domains including two dehydratase (DH) domains responsible for the introduction of double bonds into the final
product. In order to study the mechanism and substrate specificity of DH domains, we have sought to express and purify
individual protein fragments with DH activity from a deep-sea PUFA synthase enzyme complex. Protein constructs were
designed using a bioinformatic tool for the prediction of protein linkers which revealed the presence of two previously
uncharacterized or “hidden” domains. The resulting design comprising the two putative DH domains in tandem (DH1-DH2)
was expressed in E coli, purified by chromatography and assayed against surrogate substrates by UV spectroscopy. Results
show that the DH1-DH2 construct is more active against CoA-linked substrates than for the N-acetylcysteamine (NAC)
thioester as revealed by preliminary kinetic analysis of the hydration reaction. Additionally, we have shown that E coli strains
engineered to over-express DH1-DH2 can produce 5-10 times more FAs than the wild-type strain, suggesting that dehydration
is rate-limiting in E coli. We anticipate this result can be implemented to drive the production of FAs in E coli and be a viable
option for the production of biodiesel precursors. This work was funded by seeds funds from the office of the Dean of the UPRSchool of Medicine and MBRS-RISE Program (R25GM061838) of the UPR-MSC.
Keywords: polyunsaturated fatty acids, polyketide synthase, dehydration, Photobacterium profundum, enzymatic activity, fatty
acid methyl esters, biodiesel.
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597. Synthesis and evaluation of nucleoside β-triphosphates as multi-drug resistant HIV-1 RT inhibitors. Yousef
(1)
Ahmadibeni , ahmadibeni_yousef@colstate.edu, 4225 University Ave., Columbus GA 31907, United States ; Chandravanu
(2)
(3)
(2)
(4)
(5)
(3)
Dash ; Michael J. Hanley ; Jui Pandhare ; Mathias Gotte ; Stuart F.J. Le Grice ; Keykavous Parang . (1) Department of
Chemistry, Columbus State University, GA 31907 United States, United States (2) Department of Biochemistry and Cancer
Biology, Meharry Medical College, Nashville TN 37208, United States (3) Department of Biomedical and Pharmaceutical
Sciences, University of Rhode Island, Kingston RI 02881, United States (4) Department of Microbiology and Immunology,
McGill University, Montreal Quebec H3A 2T5, Canada (5) Resistance Mechanisms Laboratory, HIV Drug Resistance Program,
National Cancer Institute at Frederick, Frederick MD 21702, United States
Modified nucleoside triphosphates are structural mimics of naturally occurring deoxyribo- and ribonucleoside triphosphates
that may serve as useful reagents as substrates or inhibitors for DNA or RNA polymerases. A number of approaches have
been focused on modifications of linear triphosphate moieties to design analogs for diverse applications in nucleic acid
research. Nucleosides β-triphosphates are modified nucleoside triphosphates that have not been investigated for the studying
of pharmacological and biochemical processes or potential therapeutic applications. Herein we report the synthesis of novel
nucleoside β-triphosphate analogs of adenosine and nucleoside reverse transcriptase inhibitors (AZT, FLT, and d4T) on solid
phase in 76-90% isolated yield. Reverse transcriptase inhibitory potencies of the compounds were evaluated against wild type
DNA polymerase and multidrug resistance RTs. The results indicated that b-triphosphate analogs of adenosine and AZT
potently inhibited wild type and NRTI resistant RTs possibly through competing with the dNTP binding site of HIV-1 RT,
whereas the same analogs showed modest potency towards non-nucleoside reverse transcriptase inhibitor (NNRTI) resistant
RTs. These data suggest that these compounds cannot effectively bind to the allosteric site of the RT. These analogs could
potentially serve as lead molecules for designing inhibitors that can inhibit an array of drug resistant HIV-1 RTs.
(1)

598. Effect of storage in organic solvents on the active the site of subtilisin Carlsberg. \Gabriel L Barletta ,
(1)
gabriel.barletta@upr.edu, CUH Station, Humacao PR 00791, United States ; Vibha Bansal . (1) Chemmistry, University of
Puerto Rico at Humacao, Humacao PR 00791, United States
It was recently realized that an enzyme's initial activity diminishes substantially after prolonged exposure to organic media.
This is an effect that hampers their potential as catalysts for organic synthesis. Regrettably, the mechanistic reasons for this
effect are still debatable [1]. In the present study we have made an attempt to explain the reasons behind the partial loss of
enzyme activity on exposure to organic solvents. Fluorescence spectroscopic studies of the serine protease subtilisin
Carlsberg chemically modified with polyethylene glycol, and dissolved in two organic solvents, acetonitrile and 1,4-dioxane,
indicate that when the enzyme is initially introduced to these solvents, the polarity of its active site environment is similar to
that in water; however prolonged exposure to the organic medium causes the polarity of the active site to resemble that of the
solvent in which the enzyme is dissolved. Furthermore, electron paramagnetic results suggest that prolonged exposure to
these organic solvents induces a change in the binding orientation of the active site labels used in our studies. Based on these
and previous studies [2, 3], we hypothesize that during a normal enzymatic reaction in organic solvents, the substrates will
also adopt a different binding orientation after the enzyme has been exposed to the organic medium for extensive periods of
time, and that this new binding orientation is catalytically less productive than the initial binding orientation of the substrates.
[1] B. Castillo, V. Bansal, A. Ganesan, P. Halling, F. Secundo, A. Ferrer, K. Griebenow, G. Barletta, BMC Biotechnology, 2006,
6, 51.
[2] E. Fasoli, A. Ferrer, G. Barletta, Biotechnol Bioeng. 2009, 102, 1025.
[3] A. Cruz, E. Ramirez, A. Santana, G. Barletta and G. E. Lopez, Molecular Simulations, 2008, 1-8.
(1)

599. The cDNA characterization of hemoglobins from Codakia orbicularis. Ingrid M Montes-Rodríguez ,
(1)
ingrid.montes@gmail.com, PO Box 9019, Mayaguez Puerto Rico 00680, United States ; Juan López-Garriga ; Carmen L
(2)
Cadilla . (1) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00680, United States (2) Department
of Biochemistry, University of Puerto Rico Medical Sciences Campus, San Juan Puerto Rico 00936, United States
The clam Codakia orbicularis, which lives in symbiosis with sulfur-oxidizing bacteria, is found in the sulfide rich sea grass beds
areas of coastal regions from Florida to Brazil. In this symbiosis, cytoplasmatic hemoglobins are common transporters of
oxygen (O2) and hydrogen sulfide (H2S) to bacteria, while the bacteria are thought to provide host with autotrophycally fixed
carbon. This clam has been widely studied in respect to its sulfur-oxidizing symbionts. Nothing is known about the
hemoglobins particular to C. orbicularis, however presence of hemoglobins was confirmed by UV-Vis spectroscopic analysis.
Reactions of heme-proteins with CO, O2 and H2S as ligands show characteristic Q bands for each complex. In order to
identify these hemoglobins the total RNA of C. orbicularis was isolated and a reverse transcriptase-polymerase chain reaction
(RT-PCR) was employed. The RT-PCR primers were the degenerate primers used to characterize the initial cDNA of HbI,HbII,
and HbIII of Lucina pectinata, which is in the same family, and shares same environment and symbiosis as C. orbicularis. As a
result an RT-PCR product of 200-300 base pair range was amplified using the L. pectinata’s HbIII degenerate primers. Thus it
is possible to suggest the presence of hemoglobins in C. orbicularis which may possess similar functions to L. pectinata’s
hemoglobins.
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600. Antioxidant potential and biological activity of organic extracts from Ternstroemia sylvatica and Salvia purpurea,
(1)
plants of traditional medicine in Mexico. Rosa Virginia García-Rodríguez , rosagarcia02@uv.mx, Luis Castelazo Ayala
(1)
s/n. Col. Industrial Animas, Xalapa Veracruz 91190, Mexico ; Maribel Vázquez-Hernández , marivazquez@uv.mx, Luis
(1)
Castelazo Ayala s/n. Col Industrial Animas, Xalapa Veracruz 91190, Mexico ; Omar David Muñoz-Muñiz ; Ana Gabriela
(2)
(2)
(2)
(3)
Hernández-Reyes ; Denisse Ivette Reich Pitalua ; José Luis Bernabé-Garduza ; Jesús Samuel Cruz-Sánchez . (1)
Unidad SARA, Universidad Veracruzana, Xalapa Veracruz 91190, Mexico (2) Facultad de Química Farmacéutica Biológica,
Universidad Veracruzana, Xalapa Veracruz 91000, Mexico (3) Instituto de Ciencias Básicas, Universidad Veracruzana, Xalapa
Veracruz 91190, Mexico
Ternstroemia sylvatica known as linden flower, is used by people to treat anxiety, hypertension, as a sedative and relaxing.
Salvia purpurea is known as herb sacred and used against diseases of the respiratory and digestive system, healing and
antiseptic. In this study we determined the antioxidant potential of extracts DDPH, FRAP tests and total polyphenol
concentration. The anti-inflammatory activity was evaluated in models of ear edema induced with 2.5 mg of TPA and plantar
edema induced by lambda carrageenan 1%. The analgesic effect was evaluated in the writhing model induced with 0.8%
acetic acid and acute toxicity LD50 was determined by Lorke model. The results show that ethanolic extracts of both species
showed higher antioxidant activity and the highest content of polyphenolic compounds, for its part, the ethanol extract of T.
sylvatica ear edema decreased 44% compared to the control group when applied topically at doses of 2 mg / ear and reduced
the development of plantar edema when administered at doses of 500 mg / kg intraperitoneally. The chloroform extract of S.
purpurea ear edema decreased 42% at doses of 2 mg / ear and the development of plantar edema at doses of 250 mg / kg
and 500 mg / kg. The analgesic effect was observed only with chloroform and ethanol extracts of T. tepezapote a dose of 1000
mg / kg, 28% and 30% respectively. The determination of the LD50 of the extracts of both species indicates that not acutely
toxic.
(1)

601. In vitro cytotoxic activity of chalcogen-containing Schiff-base palladium complexes. Fotini Andreadaki ,
(2)
fandread@eie.gr, 48, Vassileos Constantinou Avenue, Athens Attica 11635, Greece ; Tanya K. Kadiyska ; Vassilis
(2)
(1)
(1)
Zoumpourlis ; Barry R. Steele ; Ioannis D. Kostas . (1) Institute of Organic and Pharmaceutical Chemistry, National
Hellenic Research Foundation, Athens Attica 11635, Greece (2) Institute of Biological Research and Biotechnology, National
Hellenic Research Foundation, Athen Attica 11635, Greece
Palladium complexes 1–4 with S- or Se-containing substituted salicylaldehyde Schiff-base ligands have previously been
1
reported by us to be efficient catalysts for Suzuki coupling. Since the structure of these complexes has a similarity with that of
2
metal complexes with thiosemicarbazones, which are well-known for their antitumor activity, complexes 1–4 were tested in
vitro for their cytotoxic activity against two human cancer cell lines: HeLa (cervix epithelia carcinoma) and A-549 (non-small
cell lung carcinoma). The complexes displayed IC50 values in a µM range comparable or even better than that of cisplatin.
Complex 4 was found to be the most active with IC50 values of 3 and 5 µM against HeLa and A-549 cancer cell lines,
respectively.

References
1. Kostas, I. D.; Steele, B. R.; Terzis, A.; Amosova, S. V.; Martynov, A. V.; Makhaeva, N. A. Eur. J. Inorg. Chem. 2006, 264
2. Recent selected paper: Kovala-Demertzi, D.; Papageorgiou, A.; Papathanasis, L.; Alexandratos, A.; Dalezis, P.; Miller, J. R.;
Demertzis, M. A. Eur. J. Med. Chem. 2009, 44, 1296.
602. Cellular effects of fluorescent quinolinium drugs on normal lymphoblast and A431 carcinoma cells. Beatriz
(1)
(1)
(1)
Zayas , bzayas@suagm.edu, PO Box 21150, San Juan PR 00928, United States ; Christian Velez ; Denise Molina ; Carlos
(1)
(1)
Rosado ; Osvaldo Cox . (1) School of Environmental Affairs, Universidad Metropolitana, San Juan Puerto Rico 00928,
United States
This study evaluates the effects of aminobenzazolo[3,2-a]quinolinium salts (ABQS) on normal lymphoblast cells and A431
epitheloid carcinoma cells. ABQS posses a positive charge and display intense fluorescence that could facilitate their
interaction with organelles, especially mitochondria. Their fluorescent properties could facilitate observation of cellular binding
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location. ABQS have been demonstrated to have mutagenic and DNA binding capacity on A431 cells. A431 and TK6 cells in
culture where exposed for 48 hours to determine the IC50 dose, mitochondrial membrane permeability, ROS generation and
fluorescent microscopy analysis of intracellular binding. IC50 was determined by trypan blue and mitochondrial membrane
permeability by the JC-1 assay. For ROS determination the fluorescent dye 2,7-dichlorofluorescein diacetate was applied.
Intracellular binding was performed by confocal microscopy. In the TK6 normal lymphoblast cells the observed IC50 were as
follow: ABQ38=310µM, ABQ95=270µM, NBQ38 400µM and NBQ95 33µM. On A431 IC50s were: ABQ38= 32 µM, ABQ95= 36
µM, NBQ38 36µM and NBQ95 28µM. Overall, TK6 demonstrated higher tolerance to the tested ABQS than A 431. Preliminary
results on ROS generation indicated stronger ROS release on A431 than TK6 lymphoblast. The effects caused by ABQS on
mitochondrial permeability where consistent with the cytotoxicity, as these were higher on treated tumor cells. Microscopy of
ABQS treated cells revealed location of these fluorescent compounds in cellular organelles. DNA fragmentation revealed
activity of BQ 38 on A431 cells. This study presents preliminary evidence of an overall higher tolerance of normal TK6
lymphoblast to the tested fluorescent drugs in comparison to A431.
(1)

603. Chemical analysis of the cytotoxic plant Croton discolor. Karla M. Santos-Ocasio , mayra.pagan@upr.edu, 205
(1)
(1)
(1)
Antonio R. Barceló Avenue, Cayey PR 00736, United States ; Isamar Ortiz-Rivera ; Mayra Pagán-Ortiz ; Claudia Ospina .
(1) Department of Chemistry, University of Puerto Rico at Cayey, Cayey PR 00736, United States
Some plants of Puerto Rico have been used in traditional medicine to treat diseases including colds, coughs, diarrhea,
respiratory infections, and skin lesions among others. Unfortunately, only a few endemic and native plants with potential
medical applications have been studied. Our research efforts have been focused on the study of endemic and native plants
from Puerto Rico and the Caribbean. Croton discolor is a native plant of the Antilles that belongs to the Euphorbiaceae family.
The objective of this study is to identify and discover new metabolites from the medicinal plant Croton discolor and evaluate its
biological activity against breast cancer cell lines. In a preliminary screening using brine shrimp lethality test, we found that the
crude extract showed significant cytotoxicity with a LC50 of <150 µM. Based on this result, different extracts will be examined
and their active constituents identified and evaluated. The results will be presented and discussed.
604. Does the sialic acid content in A form of N-acetyl-β-D-glucosaminidase influence the changes of its activities in
(1)
diabetic secondary complications?. Ljuba M. Mandic , ljmandic@chem.bg.ac.rs, Studentski trg 16, Belgrade Serbia
(1)
(1)
(2)
11158, Serbia and Montenegro; Vesna B. Jovanovic ; Jelena M. Acimovic ; Radmila Maksimovic . (1) Department of
Biochemistry, Faculty of Chemistry, Belgrade Serbia 11158, Serbia and Montenegro (2) Clinical center, Krusevac, Serbia and
Montenegro
N-acetyl-β-D-glucosaminidase (EC 3.2.1.52, NAG) is a lysosomal glycohydrolases which activity increased in diabetes.
Connection between the changes of NAG activity in different secondary complications and carbohydrate parts of A form was
investigated with 69 type 1 diabetics (divided into four groups: without complications, with retinopathy(R) and
polyneuropathy(R+P) and nephropathy(R+P+N)). In all diabetic groups a statistically significant increase (p<0.001) of total
serum(s) and urine(u) NAG, as well as A(s) form increase and B(s) form decrease, compared to the control group (n=25) were
found. High positive correlations between total NAG(s) and A form, and A form and hyperglycaemia were obtained. PAGE
mobility of A forms and binding strength to DEAE cellulose indicated that A(u) forms were more acidic than A(s) forms. In
R+P+N group the A(s) and A(u) were more acidic then in other diabetic groups. Sialic acid content (determined by lectin ELBA
test) in isolated and purified A(s) (180 to 220 fold) and A(u) (324 and 351 fold) of diabetics was 2-3.5 times less compared with
the control. The lowest degree of sialyzations in group with R and the highest in R+P+N group indicated different rate of A(s)
clearance from circulation. Therefore, the increase of total NAG(s) and the percent fractions of A(s) form were consequence of
balance between exocytosis in hyperglycaemia and degree of A(s) desyalization. The changes of A(s) and A(u) forms acidities
in diabetics compared to control could be also consequence of the other negative charge groups presence (sulphate and/or
phosphate) or the charge changes during glycozilation.
(1)

605. Structural determinants for the formation of sulfheme complexes. Elddie Marie Román-Morales ,
(1)
elddie1marie@gmail.com, La Palma 1E, Peral #14, Mayagüez Puerto Rico 00680, Puerto Rico ; Ruth Pietri ; Brenda Ramon(1)
(2)
(3)
(1)
Santana ; Serge N Vinogradov ; Ariel Lewis-Ballester ; Juan López-Garriga . (1) Chemistry, University of Puerto Rico at
Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico (2) Department of Biochemistry and Molecular Biology, Wayne State
University School of Medicine, Detroit Michiga 48201, United States (3) Physiology and Biophysics, Albert Einstein College of
Medicine, Bronx New York 10461, United States
Historically, hydrogen sulfide (H2S) has been regarded as a dangerous and poisonous gas with a wide spectrum of cytotoxic
effects. However, a new controversial role is emerging for H2S in the chemistry of biological systems as a neuromodulator, a
smooth muscle relaxant, and a transmitter of informational signaling between cells. Nonetheless, reactions of H2S with
myoglobin and hemoglobin, in the presence of O2 and/or H2O2, result in covalent modification of the pyrrole “B” of the heme,
generating the so-called sulfheme protein derivatives. These derivatives have lower O2 affinity, eventually leading to a
detrimental blood disease called sulfhemoglobinemia. On the other hand, the hemoglobins from the clam Lucina pectinata
(HbI, HbII and HbII), also form these ferryl species in the presence of H2S without generating the sulfheme derivatives.
Therefore, a hypothesis that the distal site environment may play a crucial role in sulfheme production emerged. Horse heart
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myoglobin and the hemoglobins from the clam Lucina pectinata (HbI and HbII/III) as well as several HbI mutants were used to
define sulfheme complex formation in hemeproteins by UV-Vis and resonance Raman. Evaluation of these proteins with H2O2
and H2S show that: (a) the formation of the sulfheme derivate requires a HisE7 residue in the heme distal site with an
adequate orientation to form an active ternary complex; (b) that the ternary complex intermediate involves the HisE7, the
peroxo or ferryl species, and the H2S molecule. This moiety precedes and triggers the sulfheme formation.
606. Detection of hydroperoxy complex in the oxidative reactions of myoglobin with hydrogen peroxide. Hector D.
(1)
Arbelo-Lopez , hector.arbelo@upr.edu, Chemistry Dept. Room Q-018 P.O. Box 9000, Mayaguez Puerto Rico, Puerto Rico ;
(1)
Juan Lopez-Garriga . (1) Department of Chemistry, University of Puerto Rico Mayaguez Campus, Mayaguez 00680, Puerto
Rico
The reactions of hemoglobins with hydrogen peroxide are important because are related to red cell pathological conditions and
red cell aging. A large number of heme enzymes catalyze the heterolysis of hydrogen peroxide (H2O2) and H2O2is used as a
source of oxidizing equivalents for biological oxidative reaction. Also these reactions are a constraint for the development of
proteins that can serve as synthetic blood substitutes. Despite the increased understanding of the reactions of heme with
H2O2, the heme-hydroperoxy complex has never been identified at ambient temperature. An answer for to one of these
problems will help unravel the nature of the transient species and their relationship with the heme peroxidative reactions. To
gain insight into this problem, we adapted laser flash photolysis spectroscopy with a stopped-flow rapid mixing device. This
technique was used to probe the kinetic behavior of myoglobin with carbon monoxide in the presence of hydrogen peroxide, in
the nano to microseconds timescale. Our results shows at room temperature after photolysis a reaction intermediate, possibly
the heme-hydroperoxide complex which is present at 426 nm and have a transient life of approximately of 600 nanoseconds.
Subsequently this intermediate species gives rise to the compound II species at 418 nm. The data allows suggesting a model
where hydrogen peroxide binds to deoxyMb and forms the hydroperoxy species which give rise to the compound II species.
607. High throughput screening of enantioselective hydrolysis of methyl mandelate by different immobilized
(1)
preparations of lipase from Candida rugosa (LCR). Rodrigo Torres Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9,
(2)
(1)
Bucaramanga Santander NA, Colombia ; Claudia Ortiz López ; Johan Gallo . (1) School of Chemistry, Universidad Industrial
de Santander, Bucaramanga Santander NA, Colombia (2) School of Bacteriology and Clinical Laboratory, Universidad
Industrial de Santander, Bucaramanga Santander NA, Colombia
Lipases are enzymes with wide specificity for different substrates and a high regio- and enantio-selectivity. For this reason,
these enzymes have been studied in fine chemistry for biotransformation reactions, such as kinetic resolution of racemic
mixtures. In this work, effect of covalent immobilization of lipase from Candia rugosa (CRL) on pure epoxy (EC) and epoxymodified supports (Eupergit C) with ethylenediamine (EDA), iminodiacetic acid (IDA) and copper chelates (IDA-Cu) was
evaluated. Enzyme derivatives were tested on the kinetic resolution of (R/S)-2-phenil-2-hydroxyactic acid (methyl mandelate).
Enantio-selective hydrolysis of this substrate was determined by colorimetric measures to carry out a screening of different
derivatives in a high-throughput methodology. For this aim, pH indicators such as Bromo-thymol blue and phenol red were
used for activity determination of enantioselective hydrolysis of methyl mandelate enantiomers in a colorimetric microplate
reader. By this technique, it was demonstrated that all lipase derivatives were selective for S-enatiomers. Best enantiomeric
ratio, E=16, and enantiomeric excess, ee=75% for CRL immobilized in IDA-Eupergit C was obtained. Results confirmed that
use of different immobilization protocols constitutes a powerful tool to modulate biocatalytic properties of microbial lipases.
608. Mechanistic approach for the oxidative transformation of cacalol in the presence of 2,2-diphenyl-1-picrylhydrazyl
(1)
radical. Karen J. Ardila-Fierro , kardila@cinvestav.mx, Av. I.P.N. 2508, Col. San Pedro Zacatenco, Mexico City Mexico
(1)
(2)
(2)
(1)
07360, Mexico ; Carlos M. Cerda-García-Rojas ; Luz M. Boyzo ; Rosa E. del Río ; Pedro Joseph-Nathan . (1)
Departamento de Química y Programa de Posgrado en Farmacología, Centro de Investigación y de Estudios Avanzados del
Instituto Politécnico Nacional, Mexico City DF 07360, Mexico (2) Instituto de Investigaciones Químico Biológicas, Universidad
Michoacana de San Nicolás de Hidalgo, Morelia Michoacán 58000, Mexico
Cacalol (1) is a rearranged furanoeremophilane originally isolated from Cacalia decomposita [1]. This compound has exhibited
anti-inflammatory, antihyperglycemic, and antineoplasic activities and has demonstrated antioxidant activity in a rat brain
model [2]. In order to understand the aspects involved in the antioxidant activity, we studied its reaction with 2,2-diphenyl-1picrylhydrazyl radical (DPPH), identified the products of the transformation, and proposed a mechanistic pathway for the
oxidative process. Cacalol (1) was extracted from Senecio cervarifolium and subjected to treatment with DPPH in
dichloromethane. The reaction was analyzed by ESI-MS showing the presence of methylenecyclohexadienone 2 and four
oligomeric derivatives which had molecular weights corresponding to di-, tri-, tetra-, and pentamers (3, n = 2-5) of cacalol.
Chromatography of the reaction mixture allowed the isolation of new compound 2 and dimeric product 3 (n = 2) whose
structures were determined by NMR. It was observed that variation in the reaction conditions can modulate formation either of
compound 2 or derivatives 3.
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[1] Romo J., Joseph-Nathan P. Tetrahedron 1964, 20, 2331-2337.
[2] Shindo K., Kimura M., Iga M., Biosci. Biotechnol. Biochem. 2004, 68, 1393-1394.
609. Preliminary characterization of PKS-I genes of actinomycetes isolated from leaf-cutter ants Atta cephalotes.
(1)
Claudia C Ortiz Lopez , ortizc@uis.edu.co, Carrera 32 # 29-31, Bucaramanga Santander 68001000, Colombia ; Daniela
(2)
Paillie Jimenez , daniela.paillie@correo.uis.edu.co, Cra 27 Cll 9, Bucaramanga Santander 68001000, Colombia ; Rodrigo G
(2)
Torres Saez , rtorres@uis.edu.co, Cra 27 Cll 9, Bucaramanga Santander 68001000, Colombia . (1) Escuela de Bacteriología
y Laboratorio Clínico, Grupo de Investigación en Bioquímica y Microbiología, Universidad Industrial de Santander,
Bucaramanga Santander 68001000, Colombia (2) Escuela de Química, Grupo de Investigación en Bioquímica y
Microbiología, Universidad Industrial de Santander, Bucaramanga Santander 68001000, Colombia
Ants belonging to Attini tribe and known as “leaf-cutters” represent one of the insects with high geographical extension and
adaptability in South America. They live in a tripartite mutualism with the fungus Leucoagaricus gongylophorus - which
provides food to ants - and antibiotic-producing actinomycetes as ectosymbionts. These bacteria are naturally selected by the
ants in order to protect the symbiont fungus from other fungi and pathogens such as parasites, among others. Actinomycetes
have traditionally constituted an important source for new metabolites with antibiotic activity. Among these we can emphasize
polyketide macrolides biosynthetized from multienzymatic complex polyketide synthase (PKS). Consequently, evaluation of
distribution of biosynthetic systems of PKS constitutes a suited strategy to determine probable production of antibiotics from
actinomycetes.
In this work, seven strains of actinobacteria were isolated from cuticle of fungus-growing ants Atta cephalotes Linnaeus, 1758
(Hymenoptera: Formicidae) and biochemically characterized. For this aim, we employed 3 different culture media and
morphological characteristic (macro- and micro-scopic) were carried out. Moreover, molecular characterization of isolates (16S
rDNA) was performed. Additionally, PKS type I genes from isolated actinomycetes were detected by polymerase chain
reaction (PCR) using specific primers for this sequence. Obtained results suggest that actinomycetes community present in
leaf-cutter ants Atta cephalotes is highly diverse and constitutes a potential source of new polyketide antibiotics.
(1)

610. UV-Vis determination of the global formation constants of Cu(II)/diclofenac in ethanol. Luis I Reyes-García ,
qluisrg@hotmail.com, Carr. Cuautitlán-Teoloyucan S/N, San Sebastian Xhala, Cuautitlán Izcalli Estado de México 74714,
(1)
(1)
(1)
(2)
Mexico ; Rodolfo Gomez-Balderas ; Rosario Moya-Hernández ; Marco Franco-Pérez ; Alberto Rojas-Hernández . (1)
Department of Chemistry, Universidad Nacional Autónoma de Méxcio, Facultad de Estudios Superiores Cuautitlán, Cuautitlán
Izcalli Estado de México 74714, Mexico (2) Department of Chemistry, Universidad Autónoma Metropolitana, Unidad
Iztapalapa, La Purisima, Iztapalapa Distrito Federal 09340, Mexico
The diclofenac (Dic), a nonsteroidal anti-inflammatory drug (NSAID), is used in the form of its sodium or potassium salt,
especially to treat the symptoms of rheumatoid arthritis, osteoarthritis, and ankylosing spondylitis. Cu(II)/Dic has been reported
to display a synergic effect when administrated together, Cu complexes of NSAID are much more effective than their parent
drugs. The speciation of Cu(II)/Dic solutions is an important task to gain insight on the mechanism of action of the Cu/Dic
complexes that may prove of biological interest. UV-Vis spectra have been recorded, over the range 400 to 900 nm, for
Cu(II)/Dic solutions in ethanol, sodium salt of diclofenac (2-(2,6-dichlorophenylamino)phenylacetic acid) and CuCl2·2H2O were
-3
used to prepare the solutions. We have applied the Job´s method of equimolar solutions (1x10 M), and the mole-ratio method
-3
(adding up to 10 mL of Dic to 10 mL of Cu(II), both 5x10 M) to establish the stoichiometry of the complexes. In order to obtain
the global formation constants, the UV-Vis spectra were fed to SQUAD for refining the global formation constants. We have
found that in ethanol, the stable species are the dinuclear Cu2Dic and Cu2Dic2 complexes with logβ1=7.38 and logβ2=9.84,
respectively.
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611. Effect of arbuscular mycorrhizal fungi from a natural consortium on chemical composition of Petroselinum
(1)
sativum. Maribel Vázquez-Hernández , marivazquez@uv.mx, Luis Castelazo Ayala s/n. Col Industrial Animas, Xalapa
(1)
Veracruz 91190, Mexico ; Claudia Verónica Moreno-Quirós , clauvmq@yahoo.com.mx, Luis Castelazo Ayala s/n. Col
(1)
(1)
Industrial Animas, Xalapa Veracruz 91190, Mexico ; Omar David Muñoz-Muñiz ; Edna Ruiz-Dominguez ; Dora Trejo(2)
(1)
(1)
Aguilar ; Jesús Samuel Cruz-Sánchez ; Rosa Virginia García-Rodríguez . (1) Unidad SARA, Universidad Veracruzana,
Xalapa Veracruz 91190, Mexico (2) Facultad de Agronomia, Universidad Veracruzana, Xalapa Veracruz 91000, Mexico
Parsley (Petroselinum sativum) is an original plant from Greek, although its main use is culinary there are studies concerns to
its therapeutic application because of its content of secondary metabolites. It has diuretic and digestive effect and it has been
used in cancer prevention too. Growth of plants and secondary metabolites can be affected by several factors such as
weather, soil and microorganism presence. In this sense, some scientific studies have shown arbuscular mycorrhizal fungi
(AMF) modify physiological and phytochemical constituents. In this work we reported results from essential oil obtained from
inoculated and no-inoculated plants with AMF of a mycorrhizal consortium isolated from local soil called MTZ-UV; it is
integrated by several species (Glomus mosseae, Glomus etuniatum, Glomus eggregatum, Glomus geosporum, Acaulospora
morrowiae, Gigaspora albida, Glomus sp., Scutellospora sp). The essential oils were extracted by distillation of aerial part and
analyzed by gas chromatography-mass spectrometry; constituent identification was made comparing with equipment database
NIST-05. The results showed that there is not significance difference in essential oil yield obtained from inoculated and no
inoculated treatment (0.09 g/100 of vegetal material); however when the analysis of the relative ratio of common components
was carried out, it was possible to observe changes in both treatments: miristicine (with AMF 59.4 %, without AMF 44.2%) and
apiol (with AMF 31.8%, without AMF 45.8%).
612. Oxidation inhibition effects and composition of the volatile oils of leaves/bark of Croton niveus Jacq. from
(1)
Tubará (Colombia). Amner Muñoz-Acevedo , amnerm@uninorte.edu.co, Km 5 Vía Puerto Colombia, Barranquilla Atlantico
(2)
08001000, Colombia ; Celia Luz Trillos , cetri15@yahoo.com, Km 7 Vía Puerto Colombia, Barranquilla Atlantico 08001000,
(2)
(2)
(1)
Colombia ; Jacqueline Chamorro-Crespo ; Liem Patricia Abadia ; Mónica Eliana Niño . (1) Departamento de Química y
Biología, Universidad del Norte, Barranquilla Atlantico 08001000, Colombia (2) Facultad de Química y Farmacia, Universidad
del Atlántico, Barranquilla Atlantico 08001000, Colombia
Croton niveus Jacq. (Euphorbiaceae) is a tree characterized by the silver on the undersides of their leaves. The Mokaná
Indigenous Reserve (Tubará) has used this plant, in their ethnomedicine, as antidiarrheal, antipyretic and analgesic.
Nowadays, there is not scientific evidence of the therapeutical effects nor literature reports about the antioxidant effect of
volatile oils (leaves/bark) of the plant. Table 1 shows the chemical composition of essential oil of C. niveus. Figure 1 present
the kinetics of conjugated diene production during the oxidation of safflower oil (T: 37°C), in the absence (Control) and in the
presence of the essential oils/BHT, to 220 µg/mL.
Table 1. Chemical compounds identified in the volatile oils of Croton niveus J.

Constituents*

RIa

α-Pinene
Camphene
β-Pinene
1.8-Cineole
Linalool
Borneol
α-Terpineol
Bornyl acetate
β-Caryophyllene
Germacrene D
trans-Methyl farnesoate
Oxigenated sesquiterpene
Yield, %

924
939
967
1024
1095
1165
1193
1293
1422
1478
1777
1797

*

Relative amounts, %
I
II
6.3
18.2
---7,6
24.9
4.4
tr
20.2
10.2
tr
tr
6.8
tr
5.5
tr
9.6
8.1
1.6
11.0
tr
4.2
---3.8
---0.1
0.4
a.

Compounds were identified according to the comparison with MS database spectra. Retention indices calculated relative to
C7-C40 n-alkanes on the SHRX1-5MS column. I. Fresh leaves; II. Fresh bark; tr. Traces (< 1%)
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613. Glutaraldehyde modification of lipase B from Candida antarctica immobilized in octyl-agarose. Rodrigo Torres
(1)
(1)
Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Luis Oveimar Barbosa ;
(2)
(3)
Claudia Ortiz López ; Roberto Fernández-Lafuente . (1) School of Chemistry, Universidad Industrial de Santander,
Bucaramanga Santander NA, Colombia (2) School of Bacteriology and Clinical Laboratory, Universidad Industrial de
Santander, Bucaramanga Santander NA, Colombia (3) Department of Biocatalysis, Instituto de Catálisis y Petroleoquímica,
Cantoblanco Madird 28049, Spain
Chemical modification of enzymes is a traditional technique to improve biochemical protein properties. This technique has
some advantages, as e.g. enzyme stabilization, activation of enzymes, increasing on protein solubility in non-polar media,
among others. These advantages are extended if chemical modification is performed on immobilized enzymes. Inherent
advantages of solid phase chemistry, such as simplicity, reaction control, and so on, can be increased. Special interest may
have this chemical modification if the enzyme is reversibly immobilized. In these cases, enzymes may be modified using the
advantages of the solid phase chemistry, and even modified enzymes can be desorbed to be used in other processes.
Considering that lipases are among the most used and promising enzymes in organic chemistry, this strategy may be
potentially useful in the design of many industrial bioprocesses. For this reason, here we studied chemical modification with
glutaraldehyde of lipase B from Candida antarctica immobilized in octyl-agarose. Effects of chemical modification on the
functional properties of the enzyme (activity, stability) were carried out under different conditions, obtaining dramatic
stabilization of modified enzymes. Moreover, in order to study changes oligomer conformations of CAL-B, we carried out
PAGE, SDS-PAGE and desorption of the enzyme from immobilized preparations by using of detergents. Additionally,
intermolecular cross-linking of lipase molecules was tested to get information about distribution (homogeneous and/or
heterogeneous) of enzyme molecules on the external surface of the support. This enzyme distribution was dependent on the
immobilization rate and biochemical properties of lipase biocatalysts.
(1)

614. Basic concepts in nanoscience - nanotechnology for high school education. Edwin Alexander Robayo ,
(1)
grupoquimicaambiental2011@gmail.com, Carrera 4 N°26-40, Bogota Bogota CO057, Colombia ; Alejandro Ramirez ;
(1)
(1)
(1)
Yuranny Gonzalez ; Angelica Garzón ; Angelica Sanchez . (1) Quimcia, Universidad Distrital Francisco Jose de Caldas,
Bogota Bogota Co057, Colombia
Nanoscience is an emerging science, which has become important in recent years because it allows the development of
interdisciplinary level, overcoming known limitations in order to improve the quality of life. In Colombia most people don't know
about the fundamentals, progress and implications of nanoscience and nanotechnology, especially in schools, which are a key
of the educational system, promoting the formation of the people the world today. For this reason, there is a need to generate
knowledge on High school students in educational institutions of Bogotá city and later in rural area schools. We are going to
make the design of a methodology in order to teach the fundamental concepts about nanoscience and nanotechnology,
analyzing the relationships and implications between science - technology - society and environment. They also should
recognize the social, ethical and environmental implications and development of nanotechnology, questioning its great benefits
and some probably bad effects.
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615. Preliminary study nanobiomaterials. Alejandro Ramirez , grupoquimicaambiental2011@gmail.com, Carrera 4 N°26(1)
40, Bogotá Bogotá, Colombia ; Edwin A Robayo . (1) Quimica, Universidad Distrital Francisco Jose de Caldas, Bogota
Bogota D.C. Co057, Colombia
The research group has realized a compilation about advances, techniques and applications in nanobiomaterials and its
implications in the toxicology of the human body when people used materials that on this scale are dangerous to the organism.
However some of the nanomaterials.show advantages in living systems. What are biomaterials and which are its applications?
The fusion of nanoscale materials and biological structures (DNA, proteins, carbohydrates) originates the so-called
nanobiomaterials, they have the same characteristics of the biomolecule, such as: structural, transport, recognition and
enzymatic reactions (catalytic) to improve the quality of human life. The synthesis of nano-biomaterials has generated great
interest because the wide spectrum of biological applications, in which we found efficient transport of drugs through porous
matrices of nanostructured systems, in tissue engineering, bioactive, biodegradable nanobiomaterials mimic extracellular
matrix and support a real cell, identical to that which appears naturally in cells, on which stem cells can grow and repair or
replace damaged tissue. They are therefore able to stimulate tissue regeneration and also reduce the need for surgery.
Imaging techniques such as scanning microscopy and phase techniques (holography), are perfect for revealing the processes
of fixation and transport of substance, also used other tools such as x-rays, visible spectroscopy, ultraviolet and infrared, AFM,
SEM, TEM, complementing techniques.
(1)

616. Material properties at nano scale. Angelica M Garzon Fontecha , angegar19@gmail.com, Carrera 3 No 26A - 40,
(1)
Bogotá D.C Cundinamarca CO571, Colombia ; Yuranny A Gonzalez Jurado , yurannygonzalez@hotmail.com, Carrera 3 No
26A - 40, Bogotá D.C Cundinamarca CO571, Colombia . (1) Department of Chemistry, Universidad Distrital Francisco José de
Caldas, Bogotá D.C CO571, Colombia
All those materials developed with at least one dimension in the nanometer scale modify their properties. This is explained
considering that the nanoparticles are not regulated by the laws of classical mechanics, but according to the laws of quantum
physics. When this length is on a scale from 1 to 100 nm, we noticed that their properties differ in relation of the material that
have a bigger scale. Citing an example, the silicon material is abundant in nature, which is characterized by covalent bonding
and to have semiconductor characteristics, in a nano-scale study have been established that a single atom has the property of
being an insulator. With the help of silicon, has developed a new method capable of improving the conversion of thermal
energy into electrical energy. We can cite many examples of the nanoscale properties but in general the change in the
macroscopic scale to the nanoscale implies among other things, enhanced catalyst, a wavelength tunable, different strength,
conductivity and elasticity, different magnetic properties and optical properties all of the above is a consequence of quantum
effects and surface phenomena. Whereas there are still many questions about the properties of nanomaterials and the various
applications arising from these changes, the seedbed Nanotox forward studies leading to formulate explanations and
mathematical models designed to generate greater awareness in this important field of science and get in the camp of
production and application of nanomaterials to improve the quality of life of the population.
(1)

617. CVD growth of graphene on Cu foil and thin Cu films Andrea Cortes , andrea.cortes@usm.cl, Avenida España
(1)
(1)
1680, Valparaiso Valparaiso 2390123, Chile ; Carlos Celedon ; Patricio Häberle . (1) Dapartamento de Fisica, Universidad
Tecnica Federico Santa Maria, Valparaido Valparaiso 2390123, Chile
Copper (Cu) has been widely used as catalyst to growth of graphene [1,2], due to the low solubility of carbon, allows better
control over process. In this work, we discuss our experimental results for prepararing graphene by Chemical Vapor
Deposition (CVD) from acetylene using a foil and thin-film Cu. The Cu-film have been prepared from dry reduction of copper
oxide (CuO) deposited by Sputtering on Si/SiO2 substrates. For growing graphene layers, both Cu samples (foil and film) was
heated up to 1000ºC in the presence of hydrogen and acetylene for times 1-6 min. One feature linked to this method is the
"de-wetting" process of thin Cu-film undergoes at these temperatures, forming island, leaving the graphene layers lay directly
on SiO2 substrate free metal, Fig1a. With this method is not need to transfer the graphene layer to another substrate. The
resulting material was examined through optical microscopy, SEM and Raman Spectroscopy. Raman analysis confirm the
presence of monolayer graphene with only one component of 2D-band and defects (D-band), related to small domains of
graphene, Fig2b.
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Figure1. a) SEM image showing the presence of wrinkles of graphene on SiO2 and Raman analisys of HOPG and graphene
grown on Cu foil, monocrystal Cu (100) and Cu-SiO2/Si.
References
[1] X. Li et. al., Science, 324, (2009) 1312.
[2] A. Ismach et. al., Nano Lett., 10, (2010) 1542.
618. Molecular dynamics simulations of temperature and solvent dependent structural arrangement of the PCBM
(1)
fullerene derivative. Stefano V Meille , valdo.meille@polimi.it, via Mancinelli, 7, Milano (MI) I-20131, Italy ; Francesco
(2)
(1)
(1)
Frigerio ; Mosé Casalegno ; Guido Raos . (1) Dipartimento di Chimica, Materiali e Ingegneria Chimica [quot]Giulio
Natta[quot], Politecnico di Milano, Milano I-20131, Italy (2) SDM-CHIF, ENI R&M, San Donato Milanese I-20097, Italy
Bulk heterojunction photovoltaic devices are typically produced with organic polymers (as electron donors) and fullerenes (as
acceptors). Most best-performing devices so far manufactured incorporate [6,6]-phenyl-C61-butyric acid methyl ester (PCBM),
a soluble fullerene derivative. The success of this molecule depends partly on its favourable electronic properties, partly on its
solubility in common organic solvents and on the possibility to optimize its structure and morphology by post-deposition
treatments (solvent or thermal annealing). The latter features are still largely a matter of speculation as experimentally
validated structural models of the PCBM molecular organization in the active layers of photovoltaic cells are still unavailable.
We used molecular dynamics (MD) simulations to address some issues related to PCBM solid-state organization and
processing. Such an approach appears useful since poorly ordered PCBM nanocrystals and amorphous domains are thought
to often coexist in bulk-heterojunction solar cells based on this molecular system. The starting point for our simulations were
the only two published PCBM crystal structures: they result by crystallization from its solutions in ODCB (orthodichlorobenzene) and MCB (monochlorobenzene). We simulated their thermal behaviour, from room temperature up to 800 K
characterizing the melting transitions of the structural models with an accuracy of 10 K. Investigations also involved model
crystals obtained by removing solvent molecules from the experimentally determined crystal structures and carrying out MD
simulations at different temperatures. Pre- and post-melting features such as molecular pair distribution functions and meansquare displacements are discussed in the framework of organic solar cell production and host-guest system dynamics.
(1)

619. Nanomaterials synthesis. Angela Yeissel Becerra Lovera , angelybecerra@hotmail.com, Carrera 3 No. 26 A - 40,
(1)
Bogota D.C. Bogota D.C., Colombia ; Karen Lorena Cortes Zambrano , klorenacortesz@hotmail.com, Carrera 3 No. 26 A (2)
(2)
40, Bogota D.C. Bogota D.C., Colombia ; Esther Ramírez Meneses ; Graciela Canseco Melchor ; Ciro Humberto Ciro
(2)
Humberto Ortiz Estrada . (1) Deparment of Chemistry Degree, Universidad Distrital [quot]Francisco Jose de Caldas[quot],
Bogota D.C. Bogota D.C. 11001000, Colombia (2) Deparment of engineering and chemical sciences, UNIVERSIDAD
IBEROAMERICANA Cuidad de Mexico, Mexico D.F. Mexico D.F. 01219, Mexico
Synthesis of nanomaterials is an important aspect in science. Nanomaterials show new and unique properties that are strongly
dependent on their size and shape, these properties make that the nanostructural compounds have a big projection in
Industrial and diverse applications in other science fields. Actually, is necessary new strategies in order to obtain better
structured materials for improved their uses and applications. For this reason, our research group has studied the methods to
obtain strontium and barium ferrites and bismuth oxychloride nanocrystals. The bismuth oxychloride nanocrystals have been
synthesized using differents methods like micro emulsions, sonochemical, co-precipitation from bismuth salts. However, the
study of their synthesis needs to propose new methods that allow a control of their size and morphology. The group wants to
study two different methods: the hydrothermal and the reduction of metallic salts, to obtain nanocrystals with a better relation
area – volume that allow better industrial applications. The bismuth and strontium ferrites have been synthesized using sol-gel
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method with last addition of polymeric materials. This is very useful because it require downs processing temperatures and a
highly pure compound. Through Synthetic method sol-gel we expect to obtain a product with good magnetic properties for the
industrial use. In this method we will realize temperature, pH and surfactant variations to determinate optimums synthesis
conditions. The nanomaterials synthesis is directed to analyzed and established synthetics ways, to allow better uses.
(1)

620. Crystallization of the HbI-pCys protein complex from Lucina pectinata. Ulises Marrero Llerena ,
(2)
(2)
ulises.marrero@upr.edu, PO Box 9000, Mayaguez PR 00681, United States ; Josiris Rodriguez ; Juan Lopez Garriga . (1)
Department of Industrial Biotechnology, University of Puerto Rico, Mayagüez PR 00681, United States (2) Department of
Chemistry, University of Puerto Rico, Mayagüez PR 00681, United States
Hydrogen sulfide (H2S) is now considered an important physiological mediator with a wide variety of roles including regulation
of neuronal activity and muscle relaxation. Although in high concentrations it can be a toxic, Lucina pectinata thrives in sulfiderich mangroves due to a symbiotic relationship with a bacterium . Wittenberg and coworkers demonstrated that the protein
responsible for delivering H2S to the bacterium within the clam is hemoglobin I (HbI). HbI is a monomeric sulfide reactive
hemeprotein and one of the few known H2S carriers. When this hemoglobin is isolated from the clam's tissue using Size
Exclusion Chromatography it eludes as a complex with a cysteine-rich protein (pCys), not encountered in other tissue. The
function of this complex (HbI-pCys) is still unknown but could be correlated to its structure. There are various techniques that
can resolve the three-dimensional structure of a protein; however, the best detailed structural technique is x-ray
crystallography. Unfortunately the crystallographic structure determination of proteins is limited by the ability to obtain protein
crystals. Thus the bottleneck step for protein structure determination is achieving crystals that can diffract to atomic resolution
(higher than 3Å). Cristals of micrometers have been obtained by preliminary experiments using the HbI-pcys protein. However,
in order to optimize crystal quality, we plan to test these conditions using the counter difussion gel acupuncture method.
621. A supramolecular quadruplex of enhanced stability and metal selectivity enabled by a pyrenyl-containing
(1)
guanosine derivative. Luis R. Rivera , lrrivera79@yahoo.com, PO Box 23346, San Juan PR 00931-3346, United States ;
(1)
José M. Rivera . (1) Department of Chemistry, University of Puerto Rico, Rio Piedras Campus, San Juan Puerto Rico 00931,
Puerto Rico
Herein we describe the influence of incorporating a pyrenyl group on the self-assembly of the acetylated 8-(m-acetylphenyl)-2'deoxyguanosine (mAGa). A pyrene group was attached to the 8-(m-acetylphenyl)-2'-deoxyguanosine (mAG) derivative via a
Claisen-Schmidt condensation with the corresponding pyrene aldehyde. This transformation allows the preservation of the
information at the m-carbonyl moiety, which enables the formation of discrete hexadecamers in both organic and aqueous
media. Despite the relatively large size of the pyrene group, 8-(m-(E)(pyren-1-yl)acryloyl)phenyl)-2'-deoxyguanosine
(PyChaGa) forms a hexadecamer of increased thermal stability that emits light via fluorescence in the visible range of the
spectrum. The supramolecular characterization and stability were assessed via NMR by KSCN titration, DMSO titration,
monomer dilution, and variable temperature experiments. Fluorescence measurements suggest that PyChaGa assembles
even in the absence of potassium cations. Furthermore, the assembly is detected at concentrations as low as at 9 nM and the
assembly's melting temperature is 32 °C higher than thatof the corresponding the mAGa analogue. The PyChaGa derivative
4
-1
-1
shows a significant Stokes (ε= 2.5 x 10 M cm and quantum yield = 0.18). In contrast, similar experiments with NaSCN do
not show the same behavior. Computer modeling analysis suggests that, within the hexadecamer, the PyChaGa subunits
engage in enhanced non-covalent interactions (π-π, CH-π) while preserving the interactions imparted by the m-carbonyl
group. These results augurs well for the use of this derivatives as fluorescent probes or light harvesting systems.
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622. Nanoparticulate protein formulations. Yamaris Pacheco-Moctezma , yamarisp@hotmail.com, PO Box 23334, San
(1)
Juan PR 00931, Puerto Rico ; Kai Griebenow . (1) Chemistry, University of Puerto Rico, Rio Pieras Campus, San Juan
Puerto Rico 00931, Puerto Rico
This research intents to provide a suitable new methodology to prepare stable dehydrated protein nanoparticles suitable for
long-term storage of proteins. Furthermore, the nano-particulate powders will be tested in various biotechnology applications
relevant to the biopharma industry (e.g., sustained release formulation). Model proteins with different stability and structure
were employed, namely, the serine proteases subtilisin Carlsberg and a-chymotrypsin. Protein nanoparticles were formed by
co-lyophylization of the proteins with the additive methyl-b-cyclodextrin at a fixed 1:4 w/w ratio. The excipient was removed
from the powders by suspension of the powders in ethyl acetate. The spherical protein nanoparticles were analyzed by
transmission electron microscopy (TEM), scanning electron microscopy (SEM) and light scattering, all of the techniques used
to determine the particle size revealed an average diameter 114 ± 25 nm. The proteins secondary structure was analyzed
using FTIR, which as presented does not affect the reactivity of the enzymes. The activity of the two enzymes was the same
prior and after the procedure within less than two percent deviation. The data show that our methodology is effective in
creating protein nanoparticles without inversely affecting protein stability.
(1)

623. Enzymatic nanostructured carbon electrodes for biofuel cell application. Ewa Nazaruk , enaz@chem.uw.edu.pl,
(1)
(2)
(2)
Krakowskie Przedmiescie 26/28, Warsaw PL, Poland ; Maciej Karaskiewicz ; Kamila Żelechowska ; Jan F. Biernat ; Jerzy
(3)
(1)
Rogalski ; Renata Bilewicz . (1) Department of Chemistry, University of Warsaw, Warsaw 02-092, Poland (2) Department of
Chemistry, Gdansk University of Technology, Gdansk 80-233, Poland (3) Department of Biochemistry, Maria Curie
Sklodowska University, Lublin 20-031, Poland
The presented concept of the biofuel cell involves application of nanostructured carbon electrodes modified with lipidic matrix
used as host systems for biocatalysts immobilization. Such monoolein based liquid-crystalline material is non-toxic and
biodegradable which is important in case of applications of the devices in the biological environment. From the electrochemical
point of view it is important that amphiphilic enzyme molecule remains attached to the lipid bilayer, while water channels allow
the enzymatic substrates and products to diffuse freely through the system. These materials exhibit high phase stability,
optical transparency and chemical permeability. They enable incorporation of various proteins, as well as soluble and
membrane enzymes, which retain their activity and structure in the host lipidic environment. Biofuel cell that comprises glucose
dehydrogenase (GDH) and diaphorase (DI) on anode and laccase at cathodic part of biofuel cell was constructed. Glucose
dehydrogenase from Thermoplasma acidophilum and diaphorase from Clostridium kluyveri both incorporated into lipidic matrix
were involved in glucose oxidation process. Such bienzymatic system was used with the aim of decreasing overpotential of
NADH oxidation. Vitamins K embedded in lipidic matrix acts as a mediator for diaphorase (Dp) involved in the oxidation of
+
NADH to NAD . Laccase from Cerrena unicolor C-139 also incorporated in the liquid – crystalline cubic phase film deposited
on the electrode was used as catalyst on the cathode. Chemically modified carbon nanotubes have been successfully utilized
in the non-mediated reduction of oxygen. To facilitate electron transfer between laccase and the electrode surface, and to
provide interaction with the hydrophobic pocket of T1 site of laccase various compounds rich in π electrons were covalently
attached to carbon nanotubes. Such bioelectrodes were applied for the enzymatic biofuel cell construction.
624. Flow injection analysis of nitrofurantoin based on carbon nanofiber screen printed electrodes. Paola J.
(1)
(2)
Salgado , johanna_sf@yahoo.com, Sergio Livingstone 1007, Santiago RM, Chile ; Alejandro Álvarez-Lueje ; Juan Arturo
(1)
Squella . (1) Department of Organic and Physicochemistry, University of Chile, Santiago 8380492, Chile (2) Department of
Pharmacological and Toxicological Chemistry, University of Chile, Santiago 8380492, Chile
Many applications have been reported for CNTs. Nitrocompounds analysis by using carbon nanotubes electrodes were
[1,2]
studied with excellent results
. Screen-printed electrodes (SPE) can be based on Carbon Nanofiber (CNF), Gold, Silver,
Platinum and Carbon Nanotubes (CNT) Inks. They offer a number of advantages versus conventional electrodes. Moreover,
since the concept of flow-injection analysis (FIA) was introduced it has had a deep impact in analytical chemistry. Taking into
account the above described, the aim of this work is to develop a method able to detect low concentrations of the drug
nitrofurantoin by using a FIA-SPE system applying carbon nanofiber as a working electrode in aqueous media. The FIA-SPE
was composed by a reaction cell, CNF-SPE, a pump that introduce a carrier solution (Briton Robinson buffer /NaCl 0.1 M) to
the system without pulses and a potentiostast controlled for a Dropview software for windows. 180 s was used as an
accumulation time. A 4 mL loop provides sufficient volume to accumulate nitrofurantoin in the CNF-SPE to improve the
sensibility.
-8
The FIA-SPE system applying linear sweep voltammetry was validated. Detection of limits (1.6×10 M), quantification limits
-8
-8
-7
-8
-7
(4.8×10 M), linear range (1.6×10 - 5.0×10 M), working range (5.0×10 - 2.5×10 M), and repeatability expressed as a CV
(4.8%) were obtained. Thus, linear sweep voltammetry applied to nitrofurantoin determination in aqueous media by using FIASPE (NFC) provide a simple, fast, sensible, reproducible, clean, and low cost method. Thanks to FONDECYT Project
Nº1090120
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625. Transesterification of canola oil by acid catalysis using V2O5 y SO4-V2O5, PO4-V2O5, CL-V2O5. SERGIO ODIN
(1)
FLORES , sergioodin@gmail.com, UPALM ED Z6 PRIMER PISO, MEXICO DF. 07738, MEXICO D. F. 07738, Mexico ;
(2)
ALVARO DE JESUS , alvadejc@gmail.com, UPALM, Ed. Z6325, Mexico DF., Mexico D. F. 07738, Mexico . (1) Laboratorio
de catálisis y materiales, ESIQIE IPN, Mexico D. F. 07738, Mexico (2) Laboratorio de Quimica Organica y Polimeros, ESIQIE
IPN, MEXICO DF 07738, Mexico
Vanadium oxide catalysts were prepared from vanadium pentoxide. In order to increase acidity they were functionalized to
obtain sulfate, phosphate and chlorinated oxides. Catalysts were evaluated in the transesterification of canola oil to obtain
biodiesel. Reaction was carry out under irradiation of microwaves in a batch reactor and products were analized and
quantitated by NMR. Catalysts were characterized by FTIR and Raman spectroscopy. The higher conversion, around 27 %,
was obtained with sulfated vanadium oxide.
626. Photoluminescence and spectroscopy studies of metal complexes derived by 5-Cl-8-oxyquinoline and 8(1)
oxyquinoline calix[4]arene ligands. Izilda A. Bagatin , ibagatin@gmail.com, Rua Artur Riedel, 275, Diadema Sao Paulo
(1)
09972-270, Brazil ; Marcos N. Soares Jr . (1) Departamento de Ciências Exatas e da Terra, Instituto de Ciências Ambientais,
Químicas e Farmacêuticas, Universidade Federal de São Paulo, Diadema Sao Paulo 09972-270, Brazil
Organic light-emitting diodes (OLEDs) have been studied particular after report of their efficient electroluminescence,
brightness and the accessibility of ample range of emission. These attributes are interesting to make them possible alternative
to liquid crystal-based full-color flat panel displays, and they have driven continuous discovery of new and improved
electroluminescent materials [1-2]. The 8-hydroxyquinolines derivatives have been extensively exploited due to their
photoluminescent properties, being suitable to be used in different opto-electronic devices. The presence of Cl group in the 5
position (ligand 2) showed a bathochromic shift of emission band of quinoline moiety, λem = 410 nm (λexc = 320 nm), relative to
3+
3+
8-oxyquinolinecalix[4]arene (ligand 1) (λem = 394 nm (λexc = 315 nm). When Eu and Tb were coordinated to ligand 1 and 2,
3+
3+
the ligand 1 shifted the band from 394 to 500 and 510nm ([Eu.1] and [Tb.1] ) and ligand 2, shifted its emission from 410 to
3+
3+
3+
3+
545 and 534nm ([Eu.2] and [Tb.2] ). It was also observed for the complexes [Tb.1] and [Tb.2] , in the phosphorescence
mode, the evidence of bands at 490, 545 and 585nm (λexc = 292 or 316nm), showing efficient energy conversion of the singlet5
triplet calixarene levels to the D4 level of Tb (antenna effect). Aknowledgment: FAPESP
References:
1
Legnani, C. ,Cremona, M., Bagatin, I. A. , Toma, H.E., Appl. Phys. Lett. 2004, 85, 10-12.
2
Sharma, A., Singh, D., Makrandi, J. K., Kamalasanan, M. N., Shrivastva, R., Singh, I., Mater. Chem. Phys. 2008, 108, 179
627. Sinthesis of TiO2 nano-structures at low voltage applying the electrochemical anodization technique. Cecilia
(1)
Cuevas Arteaga , ccuevas@uaem.mx, Av. Universidad 1001, Col. Chamilpa, Cuernavaca Morelos 62209, Mexico . (1)
Centro de Investigación en Ingeniería y Ciencias Aplicadas, Universidad Autónoma del Estado de Morelos, Cuernavaca
Morelos 62209, Mexico
This paper presents the results obtained from the exposition of titanium foils to several aqueous acidic solutions of HF
(Hydrofluoric Acid)/H2PO4 (Phosphoric acid) with the aim to fabricate nanostructures of different roughness over its surface.
The different concentrations of the acidic solutions were: 0.1, 0.3 and 0.5 (wt. %) of HF diluted in H2PO4 (1M). The TiO2
(Titanium oxide) nanostructures has a special interest in technological applications due to its functional properties. The study
of this work was applying the electrochemical anodization through an electrochemical cell formed by three electrodes, the
working electrode (titanium foils), a counter-electrode (a platinum mesh), and an Ag/AgCl (Silver/Silver Chlorine) as the
reference electrode. The electrochemical anodizations were carried out applying two different potentials 1V and 3V at different
exposition times at 25ºC. Also, polarization curves (CP) were obtained under the acidic solutions and pure H2PO4 (1M) to
compare the behaviour of the CP. To determine the morphology of the exposed surfaces, the samples were analyzed by
Scanning Electron Microscopy (SEM), X Ray Diffraction (XRD) and Atomic Force Microscopy (AFM). The SEM analysis
showed the formation of irregular size and shape nanoporous, which size was between 300-800 nm, and their form was close
to a circle at both applied potentials. The XRD analysis showed that the TiO2 was formed mainly with the species rutile, but
also with anatase. The AFM analysis indicated that the deepness of the nanoporous was in a range of 75-100 nm.
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628. Gold nanoparticles stabilized by chemically modified chitosan: Synthesis and their potential in biosensing
(1)
applications. Voravee P. Hoven , vipavee.p@chula.ac.th, 254 Phayathai Road, Pathumwan Bangkok 10330, Thailand ;
(2)
(3)
Gamolwan Tumcharern ; Pornpen Sae-ung . (1) Department of Chemistry, Faculty of Science, Chulalongkorn University
Bangkok 10330, Thailand (2) National Nanotechnology Center, National Science and Technology Development Agency
Pathumthani 12120, Thailand (3) Program in Petrochemistry and Polymer Science, Faculty of Science, Chulalongkorn
University Bangkok 10330, Thailand
Polysaccharide-stabilized gold nanoparticles (AuNPs) were synthesized by two methods. The first method employed chitosan
as both reducing and stabilizing agent. The second method used sodium borohydride as a reducing agent and chitosan
derivatives; N,N,N-trimethyl chitosan (TMC), N-[(2-hydroxyl-3-trimethylammonium)propyl]chitosan chloride (HTACC), or Nsuccinyl chitosan (SCC), as a stabilizing agent. The results from transmission electron microscopy showed that the
synthesized AuNPs had a spherical morphology, a size range of 7-13 nm, and are stable in aqueous solution for at least 4
months due to the repulsion between the charges on the polymer chains which act as shell coating. According to the photon
correlation spectroscopy (PCS), the size, size distribution and stability of particles was found to vary with volume ratio of
polymer to HAuCl4, molecular weight of chitosan, concentration of surfactant, and concentration of NaBH4. The synthesis
based on sonochemical method using BSA-modified CS (CS-BSA) as a reducing/stabilizing agent yielded BSA-functionalized
gold nanoparticles, BSA-CS-AuNPs that were mostly spherical (i.d. average=8.2 nm) with some triangular shape, and were
stable in aqueous solution for at least one month. The BSA-CS-AuNPs aggregated in the presence of anti-BSA due to the
antigen-antibody specific interactions. The minimum concentration of anti-BSA that can induce the aggregation of BSA-CSAuNPs that can be visualized by naked eye was 20 µg/mL. These results demonstrated the potential of using AuNPs
stabilized by biomolecule-attached chitosan as chromogenic biosensor based on the aggregation of AuNPs.
629. Withdrawn
(1)

630. Effect of the concentration of amino acids in gold nanoparticles absorption. Raul Aleno ,
ejferrer@ponce.inter.edu, 104 Parque Industrial Turpo RD 1, Ponce, Puerto Rico Puerto Rico 00715, United States ; Randy
(1)
(1)
(1)
(1)
(1)
Gonzalez ; Eulalia Medina ; Humberto Del Canto ; Lourdes Diaz ; Edmy J. Ferrer . (1) Science and Technology,
Interamerican University of Puerto Rico, Ponce Puerto Rico 00715, United States
The study of nanoparticles is helping areas such as engineering, biology, chemistry, and medicine to develop new treatments
for health conditions and new electronic technology. Nanoparticles are microscopic particles sized between 1 and 100
nanometers (nm) that have characteristics that differ from the materials in their bulk size. The strong localized surface plasmon
resonance (LSPR) scattering of gold nanoparticles conjugated with specific targeting molecules allows the molecule-specific
imaging and the diagnosis of diseases such as cancer. We described the study of the effect of the addition of selected
amounts of amino acids like Cysteine, Asparagine, Glutamic Acid, and Tyrosine in gold nanoparticles absorption. Gold
nanoparticles of 12nm, 20 nm and 60 nm were selected to perform the study. The samples were monitored varying the
amount of amino acids added. The optical properties of the particles were studied by using UV-VIS spectroscopy.
Electrophoresis was made to complement our study. Our results reflected changes in the (LSPR) that is characteristic in these
nanoparticles. The Cysteine amino acid brought interesting results showing a new band in a wavelength of 540 nm that was
assigned to the interaction with the nanoparticle. This new band increased in intensity according to the concentration of the
amino acid added to the nanoparticle. For the other amino acids and the other two sizes of gold nanoparticles, we observed a
decrease on the LSPR. Our results are preliminary but serve as a guide in our study of the application of these nanoparticles
as biosensors for identification of DNA.
(1)

631. Silver nanoparticles synthesis and their application to amino acids sensing. Yahaira Rivera ,
(1)
ejferrer@ponce.inter.edu, 104 Parque Industrial Turpo RD 1, Ponce Puerto Rico 00715, United States ; Mae L Acobis ,
(1)
ejferrer@ponce.inter.edu, 104 Parque Industrial Turpo RD1, Ponce Puerto Rico 00715, United States ; Alice Quinones ;
(1)
(1)
(1)
(1)
(1)
Edgar Gonzalez ; Eulalia Medina ; Humberto Del Canto ; Lourdes Diaz ; Edmy J Ferrer . (1) Science and Technology,
Interamerican University of Puerto Rico, Ponce Puerto Rico 00715, United States
Silver nanoparticles have been used in several biological, technological and medical applications. It is already known that the
size of nanoparticles plays an important role in their electrical, optical and magnetic properties. Simple synthesis methods that
allow us to prepare nanoparticles controlling their size and inhibit growth are object of study. Our research focused in
synthesis of silver nanoparticles for their application as biosensors. We described the preparation of silver nanoparticles and
their interaction with amino acids. The preparation of silver nanoparticles was achieved by double reduction of AgNO3 with
NaBH4 and ascorbic acid. For the study of the optical properties UV/ VIS spectroscopy was pursued. The analyzed samples
show an absorption band center between 397 and 432 nm. Colors like yellow, amber, gray and translucent were achieved.
The spectroscopy measurements confirmed the formation of silver nanoparticles. After the addition of selected amounts of
amino acids to colloidal nanoparticles samples important changes in the absorption band was observed. A new band formation
between 280 nm to 300 nm was observed. We preliminary assigned this band to aminoacid-nanoparticle interaction but more
characterization is required for conclusions. This pattern was observed with asparagine and glutamic acid. The band near
397nm to 400 nm was attenuated by the increase of the concentration of the different kinds of amino acid.
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632. Impact of the 3-D arrangement of hydrophobic patches on the thermosensitivity of supramolecular G(1)
quadruplexes. Luis M Negron , lmnegronr@gmail.com, PO Box 1478, Corozal Puerto Rico 00783, Puerto Rico ; Yazmary
(1)
(1)
Meléndez ; José M Rivera . (1) Department of Chemistry, University of Puerto Rico of Rio Piedras, San Juan Puerto RIco
00783, Puerto Rico
In nature, there are supramolecules that respond to external stimuli from the environment. Similarly, thermoresponsive
systems are water-soluble materials with a significant amount of hydrophobic components, which reach a range of
compositions at which point they show a lower critical solution temperature (LCST), before becoming completely insoluble.
Our group has discovered a series of 8-aryl-2'-deoxyguanosine (8ArG) derivatives that exhibit the LCST phenomenon in
aqueous media. Such thermoresponsive 8ArG derivatives self-assemble in discrete supramolecular hexadecamers that are
composed of sixteen subunits held together by a combination of non-covalent interactions such as hydrogen bonds, ion-dipole,
and pi-pi interactions, among others. Self-assembly offers a strategy with for the development of supramolecules containing
hydrophobic patches whose relative orientation is determined by the structure of the subunits forming the structure (i.e.,
8ArGs). The initial synthetic strategy relies on the design of isomeric 8ArG derivatives where methylene subunits have been
relocated at two strategic structural sites (attached to the 8-aryl ring or to the 3',5'-positions in the sugar). We will present the
detailed synthetic strategy and characterization of this new family of compounds. Additionally, we will show 1D-, 2D-NMR and
other studies regarding the supramolecular structure and properties of these compounds. Modulation of LCST by tuning the 3D arrangement of resulting discrete supramolecular assemblies is of great fundamental importance as it may lead to a more
complete understanding of the hydrophobic effect at the nanoscale. We also expect these systems to provide the basis for the
development of non-polymeric supramolecular systems for biomedical applications.
(1)

633. Synthesis of gold nanoparticles for biosensing applications. Marcos Torres , ejferrer@ponce.inter.edu, 104
(1)
Parque Industrial Turpo RD1, Ponce Puerto Rico 00715-1602, United States ; Roxanne Rivera , ejferrer@ponce.inter.edu,
(1)
(1)
104 Parque Industrial Turpo RD1, Ponce Puerto Rico 00715, United States ; Eulalia Medina ; Lourdes Diaz ; Humberto Del
(1)
(1)
Canto ; Edmy J. Ferrer . (1) Science and Technology, Interamerican University of Puerto Rico, Ponce Puerto Rico 00715,
United States
Gold nanoparticles are still intensively studied due to their applications in catalysis, chemical sensing, biolabeling, and
photonics. Gold and silver nanoparticles typically exhibit a localized surface plasmon resonance (LSPR) phenomenon, which
is caused by the collective oscillations of free electrons interacting with the incident light. The LSPR wavelength of the
nanoparticles can be modulated by changing their size, shape and composition. Gold nanoparticles can be classified as
metallic or nonmetallic nanoparticles depending on their size. We described the preparation of gold nanoparticles by the
reduction of tetrachloroaurate ions in aqueous media, employing sodium citrate as reducing agent. We successfully achieved
the synthesis of gold nanoparticles in a wide range of colors and sizes. Gold nanoparticles formed colorless, pink, red, amber,
violet, blue, orange and yellow. The optical properties of the samples were monitored using UV-VIS spectroscopy. Our results
indicated the formation of non-metallic and metallic nanoparticles. In the absorption spectra of non-metallic nanoparticles (the
colorless and pale pink) the LSPR was not observed. Larger nanoparticles exhibited the characteristic LSPR. The wavelength
of LSPR varied with color and size from 519 nm to 611 nm. We also performed a stability study of the samples varying
experimental conditions such as sonication time, kinetic parameters and capping agent addition. A variety of ligands
containing amino and carboxilate groups were employed. To study the morphology of the nanoparticles Diffracted Light
Contrast (DLC) technique was performed. The morphology of nanoparticles was spherical, forming aggregates of various
sizes.
634. Study of photo-induced oxidation of films of poly(ε-caprolactone) for biomedical applications. Carlos R
(1)
Villavicencio , carlosr.villavicencio@gmail.com, Valle de Sartenejas, Carretera Baruta - Hoyo de La Puerta, Caracas
Miranda 1080A, Venezuela . (1) Departamento de Química, Universidad Simón Bolívar, Caracas Miranda 1080A, Venezuela
This work performance the study of the oxidation effects as a process for chemical modification on surface of polycaprolactone
films PCL prepared from concentrations 5% and 10% w/v (that means different thicknesses), and subjected to oxidation under
extreme conditions in a solution of H2O2 to 35% v/v at different times (2, 4, 6, 8 and 12 hours) prior to UV irradiation of the
material during several periods (4, 8 and 12 hours) in the presence of air, and their effect in the formation of new functional
groups at surface level. Characterization was follow mainly by infrared spectroscopy FT-IR to verify the effect of UV radiation
as a source of activation of the surface after the modification with H2O2. Also differential thermal analysis (DSC) was used for
to search if some thermal properties were changing; and finally using the determination of contact angle, changes in
hydrofobicity was verify, prior to a scanning electron microscopy (SEM) for the characterization of surface modified PCL.
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635. Synthesis, development and testing of uranium adsorbent materials. Yatsandra Oyola , oyolay@ornl.gov, PO Box
(1)(2)
(1)(2)
(3)
2008 MS 6201, Oak Ridge TN 37830, United States ; Suree Brown
; Sheng Dai
; Christopher J. Janke ; Tomonori
(3)
Saito . (1) Chemical Science Division, Oak Ridge National Laboratory, Oak Ridge TN 37830, United States (2) Department of
Chemistry, University of Tennessee, Oak Ridge TN 37830, United States (3) Materials Science and Technology Division, Oak
Ridge National Laboratory, Oak Ridge TN 37831, United States
An interest to establish capabilities for producing uranium adsorbents increased after an extensive survey of Japan's 10+years
of research on this technology. Significant efforts by Tamada et-al. facilitated the development of parameters and protocols to
design an absorbent to extract Uranium from seawater, present in very low concentrations, 3.3 ppb. The extraction of Uranium
from such low concentrations presents an economical challenge, where as the developed method is not competitive with the
actual method of In-Situ recovery. For us, this is an investigative opportunity in order to provide new extraction absorbents that
conquer the economical challenges. To enhance the performance of the material our efforts were first directed to better
understand the technology implemented in Japan. We have been exploring the adsorbent synthesis and processing variables,
as well as the correlation between chemical modification and capacity. Our research examines variations of each step;
radiation-induced grafting of acrylonitrile, amidoxime reaction, and alkaline conditioning. In literature, two functional groups are
listed as responsible for binding the uranyl, amidoxime and imidedioxime. It was also acknowledged that the cyclic structure
greatly improves the absorption rate of uranium from seawater and that the cyclic structure was the effect of alkaline treatment
on the polymer. This statement of the alkaline effect was shown using polyacrylonitrile, a simplified version of the actual
Japan's absorbent. Since these findings, we are screening for favorable conditions by varying the alkaline conditioning of
absorbents comparable to the presently implemented technology. Supported by: U.S. Department of Energy-The Office of
Nuclear Energy.
636. Synthesis of segmented PPVs using triphenylphosphite as stabilizing ligand in the palladium catalized Heck
(1)
cross-coupling reaction. Carlos Andrés Díaz , ca.diaz960@uniandes.edu.co, Cra 1 No. 18A - 12, Bogota Cundinamarca,
(1)
Colombia ; Cesar Augusto Sierra . (1) Department of Chemistry, Universidad Nacional de Colombia, Bogota, Colombia
Photoluminescence quantum efficiency is a key issue in designing conjugated polymers with application in OLEDs fabrication.
In this work we propose the use of triphenylphosphite as supporting ligand in the Heck reaction as a novel synthetic method
for the polymerization of Alternating Block Copolymer (ABC) PPVs. The high stereoselectivity of this reaction towards the
1
formation of trans conjugated segments, which is crucial for high quantum efficiencies was shown by FT-IR and NMR H
spectroscopic analysis. The polymers obtained could easily form films when their solutions on a proper solvent were cast on a
glass plate. Moderate molecular weights (MW = 11678) and high quantum efficiencies (Φ = 0,78 in dichloromethane solution)
were found for the polymers by GPC and fluorescence analysis respectively. A positive effect of using Pd(dba)2 (instead of
Pd(OAc)2) in the Heck polymerization reaction was found for the overall mechanical and optoelectronic properties of the
polymers synthesized.
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637. Infrared absorbing molecular assemblies. Alvaro W. Mombrú
, amombru@fq.edu.uy, Isidoro de María 1620,
(1)(2)(3)
(1)(2)(3)
Montevideo Montevideo, Uruguay ; Ricardo Faccio
; Helena Pardo
. (1) Centro NanoMat, Polo Tecnológico de
Pando - Facultad de Química - UdelaR, Pando Canelones 91000, Uruguay (2) DETEMA - Cryssmat Lab, Facultad de Química
- UdelaR, Pando Canelones 91000, Uruguay (3) Centro Interdisciplinario en Nanotecnología y Química y Física de Materiales,
Espacio Interdisciplinario - UdelaR, Pando Canelones 91000, Uruguay
DSSCs based on a single HOMO-LUMO transition, directly associated to the choice of the dye - which allows optimal
absorption at a specific wavelength -, are in disadvantage when compared to other multispectrum alternatives. The research
towards new molecules that could act as complementary dyes, with absorption in the infrared region, is an area that
particularly could impact on the efficiency of the solar cells, due to the significant amount of solar energy that reaches the
ground in that portion of the spectrum. This is a task that could be carried out through a molecular assembly strategy, where
different blocks could act as electron donor and acceptor, thus producing a set of electronic states in the HOMO-LUMO region,
with low energy differences. Among some possibilities to achieve this, the carbon cluster molecule C60 arises as an excellent
option of electron acceptor due to the empty t1u electronic state, avid of acquiring electron charge and in a fairly homogeneous
way to distribute it in the cage. Exploring different species as electron donors, where the electron charge defect could
delocalize and distribute along the molecule, the possibilities are very interesting. Following this strategy, we have reached
gaps, as small as 0.5 eV, going beyond the 1micrometer limit. These results stimulate the potential applications of such
assemblies as infrared sensitizers that could be attached to DSSCs or even other solar cells types.
638. pH dependence crystallographic studies of Hemoglobin II (HbII) from Lucina pectinata. Carlos A. Nieves(1)
(1)
Marrero , canm@yahoo.com, P.O. Box 9019, Mayaguez PR 00681, Puerto Rico ; Carlos R. Ruiz-Martinez ; Rafael A.
(1)
(2)
(2)
(1)
Estremera-Andujar ; Jose A. Gavira-Gallardo ; Juan M. Garcia-Ruiz ; Juan Lopez-Garriga . (1) Department of Chemistry,
University of Puerto Rico Mayaguez, Mayaguez 00681, Puerto Rico (2) Laboratorio de Estudios Cristalograficos, IACT CSICUniversidad de Granada, Armilla Granada 18100, Spain
Lucina pectinata ctenidia harbor three hemeproteins: sulfide reactive hemoglobin I (HbI) and the oxygen transporting
hemoglobins II and III (HbII and HbIII). The synergetic effects of HbII small heme pocket in combination with the hydrogen
bonding network and the orientation of the heme-oxygen complex confer stability to this heme derivative. We obtained crystals
of oxy-HbII at different pH to elucidate possible changes of the TyrB10 and the GlnE7 heme conformers and their structural
scenarios induced by pH changes. The growth of oxy-HbII crystals was obtained by capillary counterdiffusion (CCD) technique
at different pH values by a two-step protocol. Very well faceted prismatic ruby-red crystals were obtained at all pH values. Xray data sets were acquired using synchrotron radiation of wavelengths 0.886 Å (pH 5) and 0.908 Å (pH 4, 8 and 9) to a
maximum resolution of 3.30, 1.95, 1.85 and 2.00 Å for pH 4, 5, 8 and 9 respectively. All obtained crystals were isomorphous
belonging to the P42212 space group. The crystallographic data suggest that the pH effect is a possible driving force for a
conformational change in the HbII protein stucture, specifically in the vicinity of the distal region. These changes could promote
the rearrangement of the Tyr30 and Gln65 with or without a hydrogen bond network with the oxygen molecule in the heme
pocket of HbII at pH values of 4 and 9. The results will contribute to explain the possible conformational changes at the heme
pocket of HbII.
(1)

639. Synthesis of TiO2 nanostructures at low voltage in a glycol ethylene - NH4F solution. Cecilia Cuevas Arteaga ,
ccuevas@uaem.mx, Av. Universidad 1001, Col. Chamilpa,, Cuernavaca Morelos 62209, Mexico ; Ma. Olga Concha
(1)
(2)
Guzman ; Marina Rincón González . (1) Centro de Investigación en Ingeniería y Ciencias Aplicadas, Universidad Autónoma
del Estado de Morelos, Cuernavaca Morelos 62209, Mexico (2) Centro de Investigación en Energía, Universidad Nacional
Autónoma de México, Av. Xochicalco S/N, Temixco Morelos 62580, Mexico
The anodic formation of nanoporous TiO2 on titanium foils was investigated in glycol ethylene-NH4F with a concentration of
H2O of 1% (wt.%) at room temperature. In order to compare the differences in the self-organized nanostructures, two different
concentrations of NH4F were used (0.25 and 0.5 (wt.%)). An electrochemical cell formed by three electrodes was used,
utilizing a platinum mesh as counter electrode and an Ag/AgCl (1M KCl) as reference electrode. TiO2 nanoporous were grown
by anodization applying 3 volts, resulting porous with diameter ranging from 100 to 2000 nm at the concentration of 0.5 (wt.%),
accordingly with the exposure time, which was between 40 and 75 hs., whereas for the case at 0.25 (wt. %) the explored
anodization time was from 40 to 85 hs. The titanium oxide dissolution with anodizations at low potentials is very slow, that is
why long times are required to form TiO2 nanostructures. The best self-organized nanoporous was found at 65 hs for the
highest concentrations of NH4F, and 80-85 hs for the lowest concentration of NH4F. TiO2 porous nanostructures have received
considerable attention in recent years due to their potential for technological applications, mainly regarding solar energy and
gas sensing devices. Potentiostatic curves of current density evolution were registered and the morphology of the resulting
porous films was analyzed by scanning electron microscopy (SEM). Additionally, a comparative study was performed on the
results from both, TiO2 porous films obtained from anodization for both concentrations of NH4F with an initial thick barrier layer
(produced by a galvanostatic procedure) and TiO2 porous films obtained from anodization with an initial thin barrier layer (in
absence of galvanostatic treatment).
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640. New oxy and cyno crystallographic structures of HbII-III protein complex from Lucina pectinata. Carlos R Ruiz(1)
(1)
Martinez , carlos.ruiz8@upr.edu, POBox9019, Mayaguez Puerto Rico 00681, Puerto Rico ; Carlos A Nieves-Marrero ; Jose
(2)
(2)
(1)
(1)
A Gavira ; Juan M Garcia-Ruiz ; Juan Lopez-Garriga ; Rafael A Estremera-Andujar . (1) Department of Chemistry, UPRMayaguez, Mayaguez Puerto Rico 00605, Puerto Rico (2) IACT, CSIC-LEC-Universidad de Granada, Armilla Granada, Spain
The clam Lucina pectinata is found in the sulfide-rich southwest coastal sediments of Puerto Rico. This bivalve has developed
a chemoautotrophic symbiotic relation with the bacteria within it, with varying levels of interaction via intracellular and
intercellular pathways in a sulfide-rich environment. One of the most interesting interaction paths with the bacteria takes place
through the family of hemoproteins; hemoglobin I (HbI), hemoglobin II (HbII) and hemoglobin III (HbIII). The HbI and HbII
structures have been solved. However, the structure of the hemoglobins complex (HbII–III) has remained unsolved until to
date. HbII-III complexes were crystallized using the vapor diffusion and capillary counter-diffusion (CCD) methods. Oxy and
cyano derivatives of the HbII-III showed the best crystals in sodium formate at pH 5 using the CCD. The oxy and cyano HbII-III
derivatives showed a ruby-red color and nonsingular prismatic shapes. They scattered X-rays to resolution limits of 1.75 and
2.15 Å, using a 0.901 and 0.886 Å synchrotron-radiation source, respectively. The crystals belonged to the tetragonal system,
space group P42212, with unit-cell parameters a = b = 74.07, c = 152.07 and a = b = 74.13, c = 152.57 Å for the oxy and cyano
HbII-III, respectively. These structures will produce inside into the oxygen selection and discrimination mechanism in the
complex. Besides, the functional interest of Oxy-HbII–III, the cyano form provides us with better insight about the heme-iron
oxidation-state effect and the effect of ligand replacement in the protein folding.
641. Copolymers of 2-methoxyaniline with 2- and 3-aminobenzenesulfonic and 2- and 3-aminobenzoic acids:
Relationships between the polymerization conditions, structure, spectroscopic characteristics and conductivity.
(1)
(1)
Majda Žigon , majda.zigon@ki.si, Hajdrihova 19, Ljubljana Central Slovenia 1000, Slovenia ; Ida Mav-Golež ; David
(1)
(2)
(2)
Pahovnik ; Michal Bláha ; Jiří Vohlídal . (1) Department of Polymer Chemistry and Technology, National Institute of
Chemistry, Ljubljana 1000, Slovenia (2) Department of Physical and Macromolecular Chemistry, Charles University, Faculty of
Science, Prague 128 40, Czech Republic
We investigated the effects of the reaction conditions for chemical copolymerization of 2-methoxyaniline (OMA) with the
anilinic acids (ANIA) (2-aminobenzenesulfonic acid, OA, 3-aminobenzenesulfonic acid, MA, 2-aminobenzoic acid, 2AA, and 3aminobenzoic acid, 3AA), such as OMA/ANIA monomer ratio, oxidant/monomer ratio, HCl concentration, reaction temperature
and time, on the copolymer yield, molecular weight, composition, structure, electrical conductivity and spectroscopic
characteristics. The molar fraction of the OMA units, F1, in a P(OMA/ANIA) copolymer always exceeded the OMA fraction, f1,
in the feed monomer mixture since the OMA is much more reactive than any ANIA due to the electron-donating effect of the
methoxy group. Increasing f1 consistently increased the yield and the molecular weight (MW) of the P(OMA/ANIA), and with an
under-stoichiometric amount of oxidant or a shortened reaction time this favored the incorporation of the OMA into the
copolymer chains. Increasing the acidity of the reaction mixture increased the yield, MW and F1 of the P(OMA/ANIA)s, while
increasing T gave just the opposite effects. The ability of ANIAs to copolymerize with OMA, decreases in the order: 2AA > 3AA
> OA > MA, which is consistent with the electronic and steric effects of the acidic substituents. The electrical conductivity, σ, of
the P(OMA/ANIA)s lies in the region typical for semiconductors (0.05 to 2.5 mS/cm) and is roughly an exponential growth
function of F1. A conjoint correlation for all P(OMA/ANIA)s was found between σ and the relative intensity of the UV/vis Qband. The decrease in σ with the increasing fraction of ANIA units in the P(OMA/ANIA) is in accord with the electrostatic
binding of positive polarons and bipolarons (electronic charge carries) with immobilized counter-anions.
642. Derivatives of coumarin as fluorescent probes for monitoring photopolymerization processes by Fluorescence
(1)
Probe Technology. Joanna Ortyl , jortyl@chemia.pk.edu.pl, Warszawska 24, Cracow Malopolska 31-155, Poland ; Roman
(1)
Popielarz . (1) Faculty of Chemical Engineering and Technology, Cracow University of Technology, Cracow 31-155, Poland
Fluorescence Probe Technology (FPT) is a new method, applicable for monitoring of polymerization processes. The FPT
method relies on measurement of changes in fluorescence characteristics of specially designed fluorescent molecular probes
upon changes occurring in the probe environment. Most of known fluorescent probes suitable for monitoring free radical
polymerization, usually do not perform well in cationic polymerization systems. Only a few fluorescent probes suitable for
cationic polymerization have been reported so far. In this communication, we report the performance of the coumarin
derivatives [(7-Hydroxycoumarin-4-yl)acetic (A) acid and (benzo-[h]-coumarin-4-yl)acetic acid (B)] in cationic
photopolymerization of a monomer, in comparison to commercial Coumarin-1 (C) probe, which is used for monitoring free
radical polymerization. The coumarins (A-B) are applicable for use as new fluorescent probes for cure monitoring of cationic
polymerization processes by FPT, using I/Io as the polymerization progress indicator. The response of probe A is more
sensitive to changes occurring in its environment than that of probe B. Regular kinetic profiles of cationic polymerization of a
monomer are obtained with these probes. On the other hand, the I/Io response of Coumarin 1 is strongly affected by the acidic
polymerization catalyst, which makes it not good fore the cationic polymerization systems.
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643. Reactivity of metallic nitride endohedral metallofullerene anions. Fang-Fang Li , fli@utep.edu, 500W university
(2)
(2)
Ave., Bioscience Building 4.124, El Paso Texas 79968, United States ; Antonio Rodríguez-Fortea ; Josep M Poblet ; Luis
(1)
Echegoyen . (1) Department of Chemistry, University of Texas at El Paso, El Paso Texas 79968, United States (2)
Departament de Química Física i Inorgànica, Universitat Rovira i Virgili, Tarragona 43007, Spain
Due to the potential applications of trimetallic nitride template endohedral metallofullerene (TNT-EMF) derivatives in various
fields, the preparation of functionalized TNT-EMFs and the development of new methods for their synthesis are important.
Derivatization of endohedral metallofullerenes has only been focused on cycloaddition reactions and free radical additions
reactions. Exploring new strategies to functionalize TNT metallofullerenes is crucial to prepare novel derivatives for potential
applications. Anionic C60 and C70 have been used as nucleophilic reagents for fullerene functionalizations. While the reactivity
of anionic empty fullerenes is reasonably well developed, the corresponding endohedral metallofullerene anions remain
completely unexplored. This prompted us to study the reactivity of TNT-EMF anions, paying particular attention to the effect, if
any, of the nature of the encapsulated metallic nitride clusters. We report here the derivatives of Lu3N@Ih-C80 obtained from
2the nucleophilic reaction of [Lu3N@Ih-C80] generated under controlled potential electrolysis (CPE). In addition, and in marked
2contrast, we found that [Sc3N@Ih-C80] under the same conditions, did not react at all. Thus the Sc3N@Ih-C80 dianion is much
less reactive with electrophiles (PhCHBr2 and PhCH2Br) than the Lu3N@Ih-C80 dianion. Computational studies of both
dianionic TNT metallofullerenes showed that the electronic structures are very different for these compounds. The HOMO is
22more highly localized on the fullerene cage for [Lu3N@Ih-C80] and more localized on the inside cluster for [Sc3N@Ih-C80] ,
providing a clear explanation for the different reactivities and the strong influence of the endohedral cluster on the exohedral
chemistry. The latest results of the synthesis, isolation, characterization and properties will be presented and discussed
644. Evaluation of antibacterial effect of Ag Nanoparticles (Ag-NPs) on Escherichia coli O:157 H:7. Rodrigo Torres
(1)
Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Daissy Julieth Paredes
(1)
(2)
Guerrero ; Claudia Ortiz López . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander
NA, Colombia (2) School of Bacteriology and Clinical Laboratory, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia
Ag nanoparticles (AgNPs) have been ultimately for its both bacteriostatic and bactericide potential effect. On the other hand,
an increasing of resistance to antibiotics from pathogen bacteria strains has opened searching for new strategies of more
effective treatments. Therefore, AgNPs have become an important field for application of nanobiotechnology. In this study,
antimicrobial activity of AgNPs against the pathogen strain E.coli O:157 H:7 was evaluated. Initially, synthesis of AgNPs using
AgNO3 as precursor, cysteine as reducer and Cetyl Trimethyl-Ammonium Bromide (CTAB) as stabilizer agent was
standardized. Synthesis reactions were carried out at mild conditions. AgNPs were characterized through UV-Vis
spectroscopy, transmission electron microscopy (TEM) and dynamic light scattering (DLS). From these analyses, spherical
nanoparticle formation with average sizes of 49 nm was confirmed. Finally, minimal inhibitory concentration (MIC) and minimal
bactericide concentration (MBC) of these AgNPs against the pathogen E.coli strain was determined in both solid and liquid
media. MIC and MBC values were around 0.25 and 1.00 µg/mL, respectively. These parameters were comparable to reported
in literature and even lower than similar to other synthetized AgNPs.
(1)

645. Antimicrobial effect of Fe3O4@Ag nanoparticles functionalized with concanavalin A. Rodrigo Torres Sáez ,
(1)
rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Jenny Rodríguez ; Claudia Ortiz
(2)
López . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander NA, Colombia (2) School of
Bacteriology and Clinical Laboratory, Universidad Industrial de Santander, Bucaramanga Santander NA, Colombia
Acute diarrhea (AD) constitutes a serious problem of public health for human population in developing countries. This bacterial
pathology occasionally can be controlled by using of antibiotics. However, some genera of bacteria have developed resistance
to action of these pharmaceuticals. On the other hand, nanocompounds of silver have showed excellent antibacterial activity,
even being more active than other studied nanomaterials. For this reason, this work was aimed to develop hybrid
nanoparticles (NPs) with bacteriostatic properties, combining non-toxicity of Fe and antibacterial action of Ag. These NPs were
functionalized with concanavalin A (Con A) for improving biocompatibility, because this lectin recognizes mannose moieties in
bacterial membrane. Fe3O4@Ag nanoparticles were synthetized in reverse micelles using triton X-100 as surfactant,
cyclohexane as organic phase and n-butanol as co-surfactant. Moreover, synthesis by reduction using NaBH4 and AgNO3 and
FeSO4 as metal compounds was tested for obtaining Fe core coated with Ag. Presence of Ag onto synthesized NPs was
confirmed by UV-Vis and X-ray. Antibacterial effect of these nanocompounds on Escherichia coli O157:H7 allowed obtaining
of Minimal Inhibitory Concentrations (MIC) around 1 µg/mL. This value is lower than previous results reported for analog
Fe3O4@Ag nanoparticles. These results indicate that study and development of Fe3O4@Ag NPs functionalized with lectins,
could be an interesting model for development of new antibacterial agents.
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646. Electronic tuning of La2@C80 by chemical modification. Michio Yamada , myamada@u-gakugei.ac.jp, 4-1-1
(2)
(2)
(2)
(2)
Nukuikitamachi, Koganei Tokyo 184-8501, Japan ; Mari Minowa ; Satoru Sato ; Naomi Mizorogi ; Zdenek Slanina ;
(2)
(1)
(3)
(4)
(2)
Takahiro Tsuchiya ; Yutaka Maeda ; Masahiro Kako ; Shigeru Nagase ; Takeshi Akasaka . (1) Department of Chemistry,
Tokyo Gakugei University, Tokyo Tokyo 184-8501, Japan (2) Life Science Center of TARA, University of Tsukuba, Tsukuba
Ibaraki 305-8577, Japan (3) Department of Engineering Science, The University of Electro-Communications, Chofu City Tokio
182-8585, Japan (4) Department of Theoretical and Computational Molecular Science, Institute of Molecular Science, Okasaki
Aichi 444-8585, Japan
Since fullerenes are known as excellent electron acceptors, lots of possible applications have been reported such as organic
solar cells, superconducting alkali metal-intercalated complexes, and ferromagnetic charge transfer salts. The fascinating
electronic properties of fullerenes can be drastically altered by endohedral metal atom doping. Recent electrochemical studies
have shown that such endohedral metallofullerenes (EMFs) have much smaller HOMO–LUMO gaps than those of C60.[1–3]
This finding suggests that EMFs can act as a stronger electron donor as well as a stronger electron acceptor than C60 does.
An intriguing issue is whether the electronic properties of EMFs can be tuned by exohedral chemical modification. This paper
will present the synthesis, molecular structures, and electrochemical properties of two types of functionalized EMFs, featuring
electron-negative and electron-positive characters.[4,5]
References
[1] New Vistas in Endohedral Metallofullerenes. M. Yamada, T.Akasaka, S. Nagase, in “Handbook of Carbon Nano Materials”,
F. D'Souza, K. M. Kadish, Eds.; World Scientific, Singapore, 2011; vol. 1, pp 145–184.
[2] M. Yamada et al., Acc. Chem. Res., 43, 92–102 (2010).
[3] M. Yamada et al., Pure Appl. Chem. 82, 757–767 (2010).
[4] M. Yamada, et al., J. Am. Chem. Soc., 132, 17953–17960 (2010).
[5] M. Yamada, et al., J. Am. Chem. Soc., 133, 3796–3799 (2011).
(1)

647. Characterization of micro porous layer by using electrophoresis method for PEM fuel cell. Nagakazu Furuya , a(1)
furuya@yamanashi.ac.jp, 4-4-37, Takeda, Kofu Yamanashi 400-8011, Japan ; Yuta Saito . (1) Department of Applied
Chemistry, University of Yamanashi, Kofu Yamanashi 400-8510, Japan
Micro porous layer (MPL) is necessary in order to improve the performance of PEM fuel cell. The MPL was composed of
carbon black and PTFE. Usually, the MPL was made by spraying onto a carbon paper. It was noticed that carbon black and
PTFE particles were dispersed in water using a non-ionic surfactant. The zeta-potential of both particles in the dispersion were
less than -20mV. High voltage was applied between anode and cathode immersed into the dispersion and then the anode was
covered with mixture of the carbon black and PTFE particles. It was found that the carbon black and PTFE particles move to
anode by the electrophoresis and then codeposited on the anode. Carbon black and PTFE particles in the deposit are
uniformly dispersed by the electrophoresis. The materials of MPL were got by drying and heating the deposits. The MPL was
made by hot-press method. PTFE ratio in the MPL was changed at 20% to 70%. Gas permeability, electrical conductivity and
compression characteristics were measured as a property of the MPL. The gas permeability of the MPL is in inverse
proportion for the PTFE ratio of the MPL. Electrical conductivity of the MPL was proportional for the PTFE ratio of the MPL.
The compression characteristic of the MPL was reversible. It did not transform, even if the MPL was compressed over
2
40kg/cm . It became clear that characteristics of micro porous layer by the electrophoresis were useful for the performance
improvement of PEM fuel cell.
(1)

648. A two-dimensional mathematical model for foreign body brotic reactions. Humberto Perez-González ,
hperezg@unicartagena.edu.co, Campus de Piedra de Bolivar , Exact and Natural Science Faculty, Research Grup MAPLI,
(2)
(2)
(2)
University of Cartagena, Cartagena Bolivar NA, Colombia ; Su Jianzhong ; Michail Todorov ; Larrissa Perkins ; Hristo
(3)
(3)
(3)
Kojouharov ; Hong Weng ; Liping Tang . (1) Mathematics, University of Cartagena, Cartagena Bolivar NA, Colombia (2)
Mathematics and Informatics, Technical University of Sofia, Sofia Sofia 1756, Bulgaria (3) Department of Bioengineering,
University of Texas at Arlington, Arlington, TX Texas 76019-0560, United States
It is well established that implanted medical devices often trigger immunological and inammatory reactions. Such foreign bodymediated tissue responses may result in brotic tissue formation surrounding the implants. This study introduces a kineticsbased predictive tool in order to analyze outcomes of reactions of various cells/proteins and biochemical processes and to
understand transient behavior during the entire implant healing period of up to several months. A computational model in two
spatial dimensions is constructed to investigate the time dynamics as well as spatial variation of brotic reaction kinetics. Our
results support that this model can be used to predict some features in a systematic way and also to forecast the outcomes of
complex tissue responses to biomaterial implants. Keywords: mathematical model, inammatory responses, foreign
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649. UV-enhanced cytotoxicity of cu-doped ZnSe@ZnS quantum dots in human pancreatic carcinoma cells:
toxicology of quantum dots
(1)

(2)

Sonia J Bailon-Ruiz , sonia.bailon@upr.edu, PO Box 9019, Mayaguez PR 00680, United States ; Oscar Perales-Perez .
(1) Chemistry, University of Puerto Rico at Mayaguez, Mayaguez PR 00680, Puerto Rico (2) Department of Engineering
Science & Materials, University of Puerto Rico at Mayaguez, Mayaguez PR 00680, United States
Due to their particular physic-chemical and optical properties semiconductor quantum dots, QDs, are considered very
promising materials for cell imaging, cancer nanomedicine and related bio-medical applications. The present work is focused
on the development of a microwave-assisted synthesis method to produce water-soluble and stable Cu-doped ZnSe@ZnS
core-shell QDs and the evaluation of their UV-enhanced cytotoxicity in human pancreatic cells (PANC-1). The formation of the
4nm-6nm QDs was confirmed by X-ray diffraction, HRTEM, UV-Vis spectroscopy, PL spectroscopy and ICP-MS analyses. The
cytotoxicity of Cu-doped QDs in absence of UV-irradiation was studied as a function of their concentration (0ppm-500ppm)
and the cytotoxicity under continuous UV irradiation -302 nm- was assessed at different exposure times. The viability
percentage in absence of UV irradiation decreased from 70.0% ± 3.6% down to 44.8% ± 9.1% using 100 ppm and 200 ppm of
QDs, respectively, after 48 hours of contact. Massive cell death was observed at QDs concentrations above 200 ppm. The
cytotoxicity of QDs was enhanced under UV-irradiation as a function of the exposure time. The viability of PANC-1 in presence
of 50ppm of QDs decreased from 79.7 % ± 9.2% (0 minutes of irradiation) down to 25.5 % ± 2.0% (60 minutes of irradiation).
UV illumination alone, (control-test), decreased the viability of PANC-1 from 98.3% ± 1.7% (0 minutes) to 66.8% ± 7.9% after
60 minutes of exposure. Our results evidence the feasibility of using UV radiation and selected QDs as a platform to generate
cytotoxic species.
650. Properties of composites polystyrene and polyethylene post-consumer, using a load of vegetable origin. Yanina
(1)
Saravia Montero , ysaraviamontero@gmail.com, Av. Cordillera 2634, Parque Industrial Coronel, Coronel, Chile., Coronel
(1)
(1)
Concepcion 4191996, Chile ; Justo Lisperguer ; Ximena Bustos Palacios . (1) Centro de Investigación de Polímeros
Avanzados (CIPA), Centro de Investigación de Polímeros Avanzados (CIPA), Coronel Concepcion 4191996, Chile
The reuse of polymeric materials is an important theme in literature. Many companies worldwide recycled polymers, thus
decreasing the impact of these on the environment. The polyethylene and polystyrene are used in a wide variety of
applications including food packaging, textiles, laboratory equipment, among others. This work involves the use of Low Density
Polyethylene (LDPE) bags from grocery and polystyrene containers from yogurt. These were cleaned and processed to obtain
particles of suitable size for use. These were reinforced with wood dust in different proportions and used a compatibilizing
agent. Obtaining encouraging results in improving the mechanical properties in recycled polymers. The characterization was
performed using techniques such as FTIR. The mechanical, physical and thermal properties were determined by techniques
like DSC, TGA and mechanical tests.
651. Development of biosensors to study the interaction between salmon sperm DNA and anti-proliferative cancer
(1)
metallo drugs using electrochemically deposited polypyrrole-polyvinyl sulphonate films. José L Vera ,
(1)
(1)
jose.vera2@upr.edu, Post St., Mayaguez PR 00681, United States ; Enrique Meléndez ; Angel J Santiago ; Shakira B
(1)
(1)
Rosario ; Yarimar Soto . (1) Department of Chemistry, University of Puerto Rico-Mayaguez Campus, Mayaguez PR 00681,
United States
Salmon Sperm DNA entrapped with polypyrrole-polyvinyl sulphonate (dsCT-SSDNA-PPy-PVS) films onto indium-tin-oxide
(ITO) coated glass, glassy carbon, or gold have been used to fabricate biosensors. The purpose is to study the interaction
between DNA and organometallic complexes used as anti-proliferative cancer metallo drugs. The experiment is based on the
guanine oxidation signal to measure the tendency of the organometalic complex to interact with salmon sperm DNA. The
biosensing electrode have been characterized by cyclic voltammetry (CV), Fourier-transform-infrared (FTIR) spectroscopy,
and the morphology was studied by scanning electrode microscope (SEM). The sensitivity, detection limits, and response time
were determined to compare the different modified electrodes. Electrochemistry provides a low cost, rapid, and simple
technique to study DNA interactions with different kind of organometallic drugs.
(1)

652. Activated carbon adsorption of triflupromazine from aqueous solutions. Mehmet Mahramanlioglu ,
(2)(3)
mehmah@istanbul.edu.tr, Avcilar Campus, Istanbul Turkey, Turkey ; Elif Caliskan
. (1) Department of Chemistry, Istanbul
University Engineering Faculty, Istanbul, Turkey (2) Department of Basic Pharmaceutical Sciences, Marmara University
Faculty of Pharmacy, Istanbul, Turkey (3) Department of Chemistry, Istanbul University Institue of Sciences, Istanbul, Turkey
The interactions between pharmaceuticals and porous materials is a considerable issue due to the complex processes of such
interactions. In this context, adsorption of triflupromazine from aqueous solutions was studied using activated carbon, which is
used widely in the treatment systems and pharmaceutical industry. Triflupromazine is an antipsychotic medication of the
phenothiazine class and molecular formula of triflupromazine is shown below. Batch adsorption studies were carried out at
different pH, adsorbent concentrations, initial concentrations and temperatures. In order to understand the mechanism of
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adsorption, first order and pseudo second order rate expressions were used. The Freundlich and Langmuir adsorption
isotherms were applied to the equilibrium data. Rate constants of those expressions were calculated. According to the Giles
isotherm, the adsorption was found to be L type. Thermodynamic parameters were calculated. Column studies were also
carried out to show the applicability of the adsorbent in treatment plants.

(1)

653. Cooper cordination polymer based on succinate with different amine ligands. Berenice Torruco ,
berenice_torruco@yahoo.com, Circuito exterior S/N, Ciudad Universitaria, Aptdo Postal 79-360, Delegación Coyoacan,
(1)
Ciudad de México, Distrito Federal, Ciudad de México Distrito Federal 04510, Mexico ; Paula Vera-Cruz ; Luis Felipe del
(1)
(2)
(1)
Castillo ; Mario Basterrechea ; Jorge Balmaseda . (1) Departamento de Polímeros, Instituto de Investigaciones en
Materiales, Universidad Nacional Autónoma de México, Ciudad de México Distrito Federal 04510, Mexico (2) Instituto de
Ciencia y Tecnología de Materiales, Universidad de la Habana, Habana Cuba 10400, Cuba
Coordination compounds based on transition metals and flexible aliphatic dicarboxylates such as succinates form open metalorganic frameworks potentially useful for gas storage and separation of small molecules. Cooper succinate belongs to the
family of the flexible metal-organic framework since it has a reversible phase transition under effect od the dehydration
process. The accessibility and kinetics of adsorption-desorption of: water and amines; into the dehydrated copper succinate
chain framework was studied by termogravimetric analyses which concerned with the characterization of mechanism of solidstate decompositions of the thermal reactions of dicarboxylates, we have classified these reactions on basis of the principal
residue product (carboxylate, oxide or metal). Thus the decomposition of these cooper (II) dicarboxylate proceeds with
2+
stepwise cation reduction Cu to Cu. In this contribution the surface propierties of cooper succinate were investigated by
pulse chemisorption and temperarture-programmed desorption method. With tha aim to study the active surface area, percent
metal dispersion, and active particle size. In addition, isotherms of adsorption at low coatings at low temperatures through the
frontal anaysis method for inverse gas chromatography were measured.
654. Characterization of sidewall functionalized multi-walled carbon nanotubes for immobilization of sulfide reactive
(1)
hemoglobin. Ramonita Díaz-Ayala , rdiazayala@yahoo.com, Chemistry Building, P.O. Box 9019, Mayagüez Puerto Rico
(1)
(1)
(1)
00681-9019, Puerto Rico ; Sayra Rodríguez ; Jaemilyn Soto-Rodríguez ; Juan López-Garriga . (1) Department of
Chemistry, University of Puerto Rico, Mayagüez Puerto Rico 00719, Puerto Rico
Carbon nanotubes (CNTs) are conductive species widely used in the field of biological detection. The interaction of carbon
nanotubes with proteins is of particular interest since it is necessary for the development of nanoscale biosensors devices. The
recombinant hemoglobin I (r-HbI), from the clam Lucina pectinata, is used in the development of a hydrogen sulfide (H2S)
biosensor since it is an sulfide reactive hemeprotein. The protein immobilization at the multi-walled carbon nanotubes
(MWCNTs) will endorse a potential biosensor for H2S detection. The oxidized MWCNTs are modified by their interactions of
the hemoglobin's histidine-tag. To achieve the adequate development of this new H2S biosensor, analysis of each step of the
MWCNTs modification is fundamental. Analysis and optimizing conditions for the r-HbI immobilization at the MWCNTs is the
primary focus. Functionalization of some amino acids (histidine or lysine) has been achieved by the carboxylation of MWCNTs
followed by amidation with the desired species. This procedure will also be used for the immobilization of the rHbI to the
MWCNTs. In order to achieve characterization and analysis, and determine effectiveness of the process and the types of
interactions (specific or non-specific) present in new MWCNTs structures, IR and RAMAN Spectroscopy were utilized. The
histidine or lysine modified MWCNTs are used as reference. Results evaluation will impart optimum conditions for the
immobilization of the H2S reactive hemoprotein in the MWCNTs that leads to the development of the H2S biosensor.
(1)

655. Chalcogenide glass microlenses by inkjet printing. Eric A Sanchez , ESANCHE05@CCNY.CUNY.EDU, 140
(2)
CONVENT AVE, NEW YORK NY 10031, United States ; Craig B Arnold . (1) THE CITY COLLEGE OF NY, NEW YORK NY
10116, United States (2) PRINCETON UNIVERSITY, PRINCETON NJ 08540, United States
We demonstrate micrometer scale mid infrared lenses for integrated optics, using solution-based inkjet printing techniques and
subsequent processing. Arsenic sulfide spherical microlenses with diameters of 10 – 350 µm and focal lengths of 10 – 700 µm
have been fabricated. The baking conditions can be used to tune the precise focal length.
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656. Synthesis of silicon nanowires via porous anodic alumina masks. \C. Bonilla , cabonilla@suagm.edu, P.O. Box
(2)
(3)
(3)
(2)
(2)
3030, Gurabo Puerto Rico 00778, United States ; T. Campo ; V. López ; F. Zamora ; E. Elizalde ; C. Morant ; F.
(1)
Márquez . (1) Department of Chemistry and Physics, Universidad del Turabo, Gurabo Puerto Rico 00778, United States (2)
Department of Applied Physics, Universidad Autónoma de Madrid, Madrid Madrid 28049, Spain (3) Departmen of Inorganic
Chemistry, Universidad Autónoma de Madrid, Madrid Madrid 28049, Spain
Amorphous Si nanowires (Si NWs) have been directly synthesized by a thermal processing of Si substrates. This method
involves the deposition of an anodic aluminum oxide (AAO) mask on a crystalline Si (100) substrate. Fe, Au and Pt thin films
with thicknesses of ca. 30 nm deposited on the AAO-Si substrates have been used as catalysts. During the thermal treatment
of the samples, thin films of the metal catalysts are transformed in small nanoparticles incorporated within the pore structure of
the AAO mask, directly in contact with the Si substrate. These homogeneously distributed metal nanoparticles are responsible
for the growth of Si nanowires with a homogeneous diameter of 40 nm by a simple heating process at 800 ºC in an Ar-H2
atmosphere and without an additional Si source. The synthesized Si NWs have been characterized by field emission scanning
electron microscopy (FESEM), high-resolution transmission electron microscopy (HRTEM), X-ray photoelectron spectroscopy
(XPS) and Raman.
(1)

657. Synthesis and Characterization of Crystalline Fe2O3 Nanowires by Oxidation of Iron Substrates. C. Bonilla ,
(1)
(1)
(2)
cabonilla@suagm.edu, P.O. Box 3030, Gurabo Puerto Rico 00778, United States ; A. García ; J. Ducongé ; T. Campo ; E.
(2)
(2)
(2)
Elizalde ; C. Morant ; F. Márquez . (1) Department of Chemistry and Physics, University of Turabo, Gurabo Puerto Rico
00778, United States (2) Department of Applied Physics, Universidad Autónoma de Madrid, Madrid Spain 28049, Spain
One-dimensional (1-D) nanostructures, such as nanowires and nanotubes, are the subject of extensive research in optics,
magnetism, and electronics due to their enormous potential as building blocks for nanodevices. These materials have
interesting properties that differ from those with larger dimensions. One of the most important nanosized materials are the
magnetite (Fe3O4) and hematite (α-Fe2O3) due to its potential applications in the design of high-density data storage devices,
nanostructured materials for drugs delivery, catalysis, magnetic resonance imaging, gas sensors, etc. Highly crystalline iron
oxide nanowires have been successfully synthesized by a simple catalyst-free growth procedure. In a typical synthesis, iron
oxide nanowires were grown by heating pure iron substrates inside a quartz tubular furnace at different temperatures, ranging
from 400 ºC to 600 ºC, in vacuum or oxidative and reductive conditions. The morphology and structural characterization of the
iron oxide nanowires have been studied by Field Emission Scanning Electron Microscopy (FESEM), X-ray diffraction (XRD)
and X-ray photoelectron spectroscopy (XPS). XRD measurements of nanowires synthesized in oxidative environments
indicated the presence of highly crystalline mixture of magnetite (Fe3O4) and hematite (α-Fe2O3). Preliminary results have also
indicated that the magnetite phase (Fe3O4) can be importantly increased under vacuum or in presence of reductive
environments with respect to the hematite phase.
(1)

658. Particle encapsulation in crosslinked hydrogel networks: Particle distribution optimization. Karem Court Pinto ,
karemcourt@gmail.com, Km 1.0 Road 108 Chemical Engineering Department, Bo. Miradero, Mayaguez Puerto Rico 00680,
(2)
(2)
(1)
Puerto Rico ; Jackeline Jerez ; Rodolfo Romañach ; Madeline Torres . (1) Chemical Engineering, University of Puerto Rico
Mayaguez, Mayaguez Puerto Rico 00680, Puerto Rico (2) Chemistry, University of Puerto Rico Mayaguez, Mayaguez Puerto
Rico, Puerto Rico
The successful dispersion of nanoparticles in polymeric matrices is a growing and fundamental problem which is nowadays
presented in different industries including agricultural, pharmaceutical, cosmetic, ink, and paint. Particle encapsulation in
hydrogel membranes was performed to examine which chemical factors are involved in particle distribution within membranes.
This investigation was focused on the examination of the physicochemical interactions between particles and crosslinked
hydrogel networks for the creation of homogenously dispersed particles in a membrane. To achieve this objective the effects
of particle charge and concentration and membrane charge were examined to ascertain their effect on particle dispersion
within the matrix. Anionic hydrogels composed of methacrylic acid (MAA), cationic hydrogels composed of N,N-dimethyl amino
ethyl methacrylate (DMAEM) cationic hydrogels, and neutral hydrogels composed of 2-hydroxyethyl methacrylate (HEMA)
neutral hydrogels were utilized to encapsulate functionalized silica particles. Particle distribution was analyzed with Scanning
Electron Microscopy and Near Infrared Chemical Imaging (NIR-CI). A new method was developed to evaluate the distribution
of the particles throughout the membranes. NIR-CI results indicated that neutral membranes with low particle concentration
showed better particle distribution.
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659. Phase-segregation of AuCu/SiO2 to Au-CuOx/SiO2 heterostructured nanoparticles as highly active and selective
(1)
catalysts for the oxidation of CO and ethanol. J. Chris Bauer , bauerjc@ornl.gov, P.O. Box 2008 MS6201, Oak Ridge TN
(1)
(1)(2)
(1)(2)
(1)(2)(3)
37831-6201, United States ; David Mullins ; Zili Wu
; Steve H. Overbury
; Sheng Dai
. (1) Chemical Sciences
Division, Oak Ridge National Laboratory, Oak Ridge TN 37831, United States (2) Center for Nanophase Material Sciences,
Oak Ridge National Laboratory, Oak Ridge TN 37831, United States (3) Department of Chemistry, University of Tennesse,
Oak Ridge TN 37831, United States
The discovery of gold nanoparticles dispersed on TiO2 as highly active catalysts for low-temperature CO oxidation has
prompted many investigations into its catalytic properties. Recently, it has become evident that bimetallic gold nanoparticles
(alloys, core-shell structures, etc.) can not only enhance the catalytic activity of a reaction, but can also improve the reaction
selectivity. In the last several years Au-Cu alloy nanoparticles have emerged as potential catalyst for a variety of catalytic
reactions including CO oxidation, propene epoxidation, and benzyl alcohol oxidation. The focus of this study is to correlate the
catalytic behavior of ordered AuCu alloys supported on SiO2 with any chemical or structural changes that may occur from the
pretreatment conditions necessary to activate the catalysts for CO oxidation. It was found that when copper was alloyed with
gold the catalyst was inactive. However, once when the supported Au-Cu alloy was calcined to at least 300 °C the catalyst
became active with 100 % CO conversion at room temperature. The supported AuCu alloy nanoparticles as well as the alloy
phase segregation was characterized using insitu XRD, FT-IR, HR-TEM, XANES, and EXAFFS. It will also be shown that the
oxidative phase segregation of the AuCu alloy supported on silica to form the Au-CuOx heterostructure can generate a catalyst
that is more active and selective toward the oxidation of ethanol into acetaldehyde when compared to Au/SiO2.
Sponsored by the Department of Energy with Oak Ridge National Laboratory.
(1)

660. Field-Emission properties of single-wall carbon nanotubes grown on TiN/Si substrates. Gloria M. Herrera ,
(2)
(2)
gloriam.herrera@upr.edu, P. Box 9019, Mayaguez Puerto Rico 00881-9019, United States ; T. Campo ; S. Galvez ; C.
(2)
(3)
Morant ; F. Marquez . (1) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00681, United States
(2) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain (3) School of
Science and Technology, University of Turabo, Gurabo Puerto Rico 00778, United States
One of the most promising characteristics of carbon nanotubes (CNTs) is their outstanding field-emission behaviour. However,
CNTs grown on Silicon substrates do not perform well as field emitters and are inadequate for emission-current applications.
In this work we have synthesized vertically aligned SW-CNTs by alcohol catalytic chemical vapour deposition (ACCVD) on
silicon substrates covered by a thin layer of TiN (200 nm). This last compound has been deposited by ion-beam sputtering
+
using a TiN target and an Ar-N2 mixture discharge gas. Subsequently, the substrate was partially Ar bombarded through a
mask to define a specific pattern composed by TiN and Si alternating regions. Finally Co/Mo catalysts were deposited on the
substrate by dip-coating using ethanol as solvent and ACCVD process was performed. As a result, vertically aligned carbon
nanotubes were observed only at the TiN regions.
-6

The field emission was measured in a high-vacuum chamber with a base pressure of 10 mbar. To fabricate the field-emission
device, the CNTs-TiN region was used as the cathode and a Cu plate as anode. The distance between the cathode and the
anode was maintained using an isolate mica mask of a few micrometers, and a voltage of up to 400 V was applied to the
cathode to determine the field-emission properties. The observed field emitted current increases monotonically with the
1
voltage, according the Fowler-Nordheim equation . Slight differences were detected when the voltage was ramped down.
661. Silicon nanowires grown from Silicon substrates and Silica nanospheres for ion-Li batteries applications. M.
(1)
(2)
(1)
Cotto , mcotto48@suagm.edu, P.O. Box 3030, Gurabo Puerto Rico 00778-3030, Puerto Rico ; T. Campo ; F. Marquez ; E.
(2)
(2)
Elizalde ; C. Morant . (1) Department of Chemistry and Physics, Universidad del Turabo, Gurabo Puerto Rico 00778, Puerto
Rico (2) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain
One-dimensional semiconductor nanostructures have recently attracted intense research attention due to their novel physical
properties. In this study, we present a simple procedure for the synthesis of silicon nanowires, with diameter of 30 nm and
lengths up to several micrometers. We have used crystalline Si (100) substrates, covered by a thin film of gold. The nanowires
were synthesized by thermal treatment (900 ºC) at ambient conditions with a flux of hydrogen and argon. Furthermore, in this
work we show that the use of TiN-coated Si as substrates, instead of pure silicon, produces the growth of vertically aligned Si
NWs. The synthesized Si NWs have been characterized by FESEM and HRTEM microscopies, X-ray diffraction, and X-ray
photoelectron spectroscopy. It has been demonstrate that the nanowires have a Si core and an external oxidized shell,
indicating that an oxide assisted growth mechanism could be responsible for the formation of the Si NWs. Finally, we
demonstrate that this simple method of synthesis, without any Si gas source and by using liquid acetates of Mo and Co as
catalysts, could be also applied for the growth of Si NWs on silica nanospheres, which are potentially useful for applications in
the development of anodes for Li-ion batteries
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662. Synthesis and characterization of Magnetite hollow nano-spheres. Gloria M Herrera , gloriam.herrera@upr.edu,
(2)
(3)
(2)
(2)
P.O Box 90019, Mayaguez Puerto Rico 00681, United States ; T. Campo ; M. Cotto ; J. M. Sanz ; E. Elizalde ; C.
(2)
(3)
Morant ; F. Marquez . (1) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00681, United States
(2) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain (3) School of science
and Technology, University of Turabo, Gurabo Puerto Rico 00778, United States
Monodisperse hollow magnetite nano-spheres were successfully synthesized by a simple hydrothermal method through a
template-free process. The precursor used was FeCl3.6H2O and a mixture of Ethylene glycol- diethylamine as solvents. The
oxides obtained were characterized by X-ray diffraction (XRD), Raman and infrared spectroscopy, adsorption of nitrogen (BET
method) and SQUID magnetometry. The Raman spectrum analysis reveals a mixture of phases of magnetite and hematite.
Signals of magnetite were observed as principal phase in the mixture. The results of magnetometry confirm the magnetic
properties of monodisperse magnetite hollow particles revealing low coercitivity and high saturation magnetization values.
(1)

663. Preparation of hollow Magnetite microspheres and their applications as drugs carriers. Gloria M Herrera ,
(2)
(3)
gloriam.herrera@upr.edu, P.O Box 9019, Mayaguez Puerto Rico 00681, United States ; T Campo ; Maria D Cotto ; J M
(2)
(2)
(2)
(3)
(3)
Sanz ; E Elizalde ; C Morant ; R Caudales ; F Marquez . (1) Department of Chemistry, University of Puerto Rico,
Mayaguez Puerto Rico 00681, United States (2) Department of Applied Physics, Universidad Autonoma de Madrid,
Cantoblanco Madrid 28049, Spain (3) School of Science and Tehcnology, University of Turabo, Gurabo Puerto Rico 00778,
United States
During the last few years, magnetic oxides particles have attracted a great deal of attention due to their interesting advantages
in different fields such as catalysis, information storage, optoelectronics and biomedical applications. Among these magnetic
materials, magnetite nanoparticles with an interior void, represent an interesting family of nanostructures with relevance in
biological applications. These materials are characterized by having a large surface area, a very low density and also a strong
magnetic response that make them candidates for a number of potential applications. Thus, the internal hollow spaces may
potentially be used as hosts for the encapsulation of guest molecules or specific drugs. Here, we report on the synthesis of
hollow magnetite microparticles of ca. 300 nm diameter with an internal hollow of ca. 200 nm that have been used to
incorporate an organic dye. The stability of the adduct dye@hollow_magnetite has been characterized as a function of
temperature, solvent polarity and pH. As a result, we have observed that, under physiological pH conditions, these adducts
experience biodegradation in no more than 15 min, releasing their content to the exterior. These preliminary results indicate
that these magnetite microparticles could have interesting applications as drugs carriers in living organisms.
664. Preparation and characterization of crosslinked biodegradable polymeric materials for cell culture experiments.
(1)
(2)
Ayse Zehra Aroguz , aroguz@istanbul.edu.tr, Avcilar Campus, Istanbul Istanbul 34850, Turkey ; Bahattin Mehmet Baysal ;
(3)
Kemal Baysal . (1) Chemistry, İstanbul University, Istanbul 34850, Turkey (2) Chemical Engineering, Bogazici University,
Istanbul 81815, Turkey (3) Engineering and Biotechnology Institute, TUBİTAK, Gebze , 41470, Turkey
For application in biotechnology, preparation biopolymers containing functional groups is essential. In this work, we prepared
the following crosslinked biodegradable polymeric gels for tissue engineering and drug release purposes:(1) Crosslinkedchitosan/polycaprolactone hydrogel for drug release experiments, (2) Chitosan/alginate hydrogel for tissue engineering, (3)
Alginate /polyoxyethelene bisamine hydrogel for cell culture experiments. The structural, thermal characterizations,
morphological analysis of crosslinked-hydrogels were performed by using FTIR, DSC and SEM, respectively. Gels swelling
properties were.
Cell-growth experiments indicate that chitosan, positively charged polysaccaride, isn't suitable for cell proliferation studies. But
drug release studies were successful and 59% of lidocaine was released from chitosan/polycaprolactone/Acrylicacid hydrogel
o
in PBS at pH=7.4 at 37 C. Crosslinked-chitosan-alginate gel (½, w/w) is used for tissue-engineering purposes. After materials
lyophilization, in vitro cell-culture experiments were performed using L929 mouse fibroplasts. SEM results confirm the
attachment of cells on the hydrogel. Figure1 shows cell proliferation results.
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Cell poliferation results
Reference
Aroguz AZ, Baysal K, Tasdelen B, Baysal BM, J.Applied Polymer Science 119(2011)2885
665. Hybrid mesoporous materials containing metal complexes and nanoparticles in their walls. Javier Garcia(1)
(1)
Martinez , J.Garcia@Ua.Es, Carretera San Vicente S/N, Alicante Alicante E-03690, Spain ; Noemi Linares ; Ángel E
(2)
(2)
(2)
(3)
Sepúlveda ; Jesús R Berenguer ; Elena Lalinde ; Antonio Ribera . (1) Laboratorio de Nanotecnología Molecular,
Departamento de Química Inorgánica, Universidad de Alicante, Carretera San Vicente s/n, E-03690, Alicante, Spain. E-mail:
j.garcia@ua.es; Web: www.ua.es/grupo/nanolab, Spain (2) Departamento de Química-Grupo de Síntesis Química de La Rioja,
UA-CSIC, Universidad de La Rioja, E-26006, Logroño, Spain. Web: www.unirioja.es/dptos/dq/grupos/materiales, Spain (3)
Instituto de Ciencia Molecular, Universidad de Valencia, Edificios Institutos de Paterna, Polígono la Coma s/n, E-46980
Paterna, Spain, Spain
Hetrogenization of metal nanoparticles and complexes in mesoporous silica materials has been typically preformed over preexisting supports by post-synthetic methods. In the last few years, alternative in-situ approaches have been developed. [1] The
incorporation during the synthesis of the mesoporous materials results in new solids in which the functionality incorporated is
homogeneously distributed into the silica framework. Here, we present our results in the in-situ incorporation of different metal
complexes and nanoparticles in mesoporous materials. The use of trialkoxysilanes for the functionalization of metal
nanoparticles and as terminal groups in the ligands of metal complexes allowed the incorporation of these metal functionalities
into the walls of mesoporous solids during the synthesis of the materials. Different mesoporous hybrid materials containing
Pd(0) nanoparticles and Pd(II), Cu(II) and Ni(II) complexes were prepared using facile co-condensation methods (see Fig.1).
[1-3] In all cases, metal functionalities maintained their integrity during the synthesis. The accessibility to the reactants was
proved by catalytic tests.

Fig. 1. TEM images of mesoporous materials incorporating (a) Pd nanoparticles, (b) a Pd(II) complex and (c) a Ni(II) complex
(bottom part).
[1] N. Linares et al., Chem. Comm (accepted).
[2] J. Garcia-Martinez et al., Micropor. Mesopor. Mater., 117 (2009) 170-177.
[3] N. Linares et al., New J. Chem., 35 (2011) 225-234.
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666. Characterization of silver nanoparticles (AgNPs) functionalized with cysteine peptide. Y. A. Prada-Vargas ,
(1)
(1)
yulyandreaprava@hotmail.com, Calle 9 Carrera 27, Bucaramanga Santander, Colombia ; J. Gómez ; E. Mejía-Ospino ; R.
(1)
(2)
(3)
(3)
Cabanzo ; R. Torres-Saez ; E. De La Cruz ; C. Rinaldi . (1) Laboratorio de Espectroscopia Atómico Molecular, Escuela de
Física, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2) Laboratorio de Bioquímica e Ingeniería de
Proteínas, Escuela de Química, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (3) Department of
Chemical Engineering, University of Puerto Rico, Mayaguez, Puerto Rico
Characterization and functionalization of nanoparticles (NPs) of metal is now the subject of many investigations due to their
applications in areas such as medicine, biochemistry, environmental sciences, spectroscopy, among many others. These
nanoscale materials present optical, electrical, magnetic, catalytic, spectroscopic and antimicrobial, rather different from a
larger material with the same composition, properties that depend on their size and morphology. In this work, AgNPs were
obtained by chemical reduction with trisodium citrate in the presence of stabilizing agents and laser ablation on silver plate
metal, using a pulsed laser Nd: YAG Quanta-Ray, operated at a wavelength of 532nm. AgNPs obtained were functionalized
with cysteine, using two methods of aggregation: the first by adding the peptide to the AgNPs previously obtained and the
second through in situ functionalization of nanoparticles under conditions of pH and temperature. Both AgNPs as
functionalized NPs were characterized by Transmission Electron Microscopy (TEM), Atomic Force Microscopy (AFM) and UVVisible Spectroscopy. Additionally, functionalized nanoparticles were subjected to Thermo Gravimetric Analysis (TGA). The
peptide-functionalized NPs can be used as carriers of drugs and other active molecules.
(1)

667. Preparation and characterization of composite PP/TiO2-Cu. Christian Marcelo Nuñez Duran ,
christianmarvin@gmail.com, Av. Cordillera 2634, Parque Industrial Coronel, Coronel, Chile., Coronel Concepcion 4191996,
(1)
Chile ; Justo Lisperguer . (1) 1Centro de Investigación de Polímeros Avanzados (CIPA), 1Centro de Investigación de
Polímeros Avanzados (CIPA), Coronel Concepcion 4191996, Chile
The use of copper as antimicrobial material has been studied in recent years. Chile is a major producer of the metal and the
applications in different areas of science is important to add value to copper. This work is focused on the preparation and
characterization of polypropylene composites of TiO2 doped with copper particles. In this paper we use virgin and recycled PP
loaded with titanium oxide particles containing Cu metal, the aim of this work is to study the properties of these composites. In
support of the copper particles of titanium oxide is used. Prepared by chemical reduction from copper sulfate using sodium
boron hydride. The influence of different load percentages of polypropylene. It was found that the mechanical properties of the
support increases with the addition of TiO2 doped with copper. The characterization of the materials was obtained by scanning
electron microscopy (SEM), thermogravimetric analysis (TGA), infrared spectroscopy (FTIR) and mechanical properties.
(1)

668. Microanalytical characterization of clay from san juan tarucani arequipa peru. Violeta Garcia ,
(1)
violetagarciaromero@yahoo.es, Av. Independencia sin numero- Cercado, Arequipa Arequipa, Peru ; lina Quispe . (1)
Department of electronic microscopy, Centro de Microscopia Electronica de la Universidad San Agustin, Arequipa Arequipa
AQP01, Peru
The present research work study the mineralogical composition, physic-chemical and microstructural properties of five clay
samples from San Juan de Tarucani in Arequipa, in the south of Peru. It is useful to mention that this kind ofresources such as
clay, which is found in big deposits, have no characterization studies or usage alternatives. The characterization method of this
work intended to obtain detailed and wide information of clay samples. Determining mineralogical composition, kinds of clay,
physic-chemical proprieties, and microstructural properties, clay quantification < 2 % humidity, organic material content,
microstructural characteristics applying analytic X-ray diffraction techniques, X-ray fluorescence (XRF), electron microscopy
and Transmission electron microscopy (TEM). The results of each technique were interpreted accomplishing one sample with
another sample in order to identify and classify each of the clay samples according to their different characteristics and
properties. The main objective of this research work is giving a supported proposal of industrial uses related to these
properties. The research work demonstrated that determined samples named “chaco” and “vicuña” show similar
characteristics, and the samples named “negra”, “chara” and “tico tico” have different characteristics. “Tico Tico” is an
esmectite monomineral which specifically could be the specimen that would have better possibilities of industrial uses, as it is
shown in the resume table.
(1)

669. Use of crosslinked hydrogels for the control of macromolecular crystallization. Andry R Cera ,
(1)
andry.cera@gmail.com, calle del rio # 20 Apartamento B, Mayaguez Puerto Rico 00680, United States ; Katia Ortiz ; Melanie
(1)
(1)
(1)
Santos ; Janet Mendez ; Madeline Torres . (1) Department of Chemical Engineering, University of Puerto Rico-Mayagüez
Campus, mayaguez Puerto Rico 00680, United States
The potential of crosslinked hydrogels in the crystallization of proteins is an area that has not been exploited. The technique of
counter-diffusion is a novel method for the crystallization of proteins which entails the minimization of convection effects
resulting in high quality crystals. The implementation of this technique in capillary tubes with different diameters has been
accepted for the crystallization of proteins, by using a precipitating solution which diffuses through an agarose polymer that
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controls the diffusion process. The diffusional process using such systems can be controlled but cannot be widely
manipulated. The use of crosslinked hydrogels provides better diffusional and environmental control.
This research focuses on the role of crosslinked hydrogels on the nucleation process involved in protein crystallization.
Therefore, the effects of polymer concentration and hydrogel pore size on crystallization will be studied. To accomplish this,
different dilutions of pre-polymer solutions were prepared using the protein as solvent. These solutions were poured in
capillaries of 0.8 millimeters in diameter. Also a membrane or plug of different polymer percentages using water as solvent to
control diffusion was employed using in this case, capillaries of 4 millimeters in diameter. Both of the solutions were exposed
to a UV light source to induce polymerization.
The crystallization process was performed using crosslinked Poly(ethyleneglycol) hydrogels and lysozyme as a model protein.
The crystallization front displacement as a function of time was obtained and the diffusion coefficient calculated. Results
indicated that nucleation and crystal growth can be controlled by the manipulation of polymer composition.
(1)

670. Ordered nanosphere alignment of porphyrin for the improvement of nonlinear optical properties. Yuliang Li ,
(1)
(1)
ylli@iccas.ac.cn, Zhongguancun North First Street 2, Beijing Beijing 100190, China ; Huibiao Liu ; Yongjun Li . (1) Institute
of Chemistry, Chinese Academy of Sciences, Beijing 100190, China
There is currently an intensive effort to develop methods for producing materials with two-dimensionally (2D) or
threedimensionally (3D) structured patterns and arrays, which are of great importance and interest because of their potential
applications in the development of optoelectronic and microelectronic devices, and the fabrication of chemical and biological
sensors. We have synthesized a novel porphyrin molecule TEOP. Using the in situ growth and colloidal selfassemble method,
TEOP films with well-ordered uniform pattern have been successfully fabricated. The well-order large area nanospheres of the
film were hexagonally closepacked. The present results show that, using the small molecule TEOP, the in situ assembly was a
very convenient and effi cient approach for quickly fabricating high-quality ordered 2D and 3D pattern. More interesting, we
studied the nonlinear absorption and nonlinear refraction of the TEOP solution and film with ordered pattern by using the Zscan technique. The TEOP film with well-ordered uniform pattern possessed strong saturated absorptive and self-defocusing
nonlinearities while the TEOP solution exhibit reverse saturated absorption. The values of the nonlinear absorption coefficient
of the TEOP well-ordered film and solution differed by three orders of magnitude. The novel TEOP film architecture exhibits
great potential applications for new optical devices.
671. Thermoreversible covalent self-Assembly of oligo( p-phenylenevinylene) bridged gold nanoparticles. Huibiao
(1)
(1)
(1)
Liu , liuhb@iccas.ac.cn, Zhongguancun North First Street 2, Beijing Beijing 100190, China ; Yongjun Li ; Yuliang Li . (1)
Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China
Hybrid nanomaterials consisting of both inorganic nanoparticles and organic counterparts have been exploited extensively due
to their unique properties that combining the best properties in both materials into one. We have fabricated organic-inorganic
hybrid materials consisting of conjugated oligomer and gold nanoparticles by performing mild Diels-Alder reaction on both
sides of the counterparts (Figure 1). The OPV ligands afford strong reaction ability toward furan group due to their maleimide
moieties. These small gold nanoparticles form close-packed homogeneous hybrids with well-defined interfaces by
incorporating OPV ligands in solutions. Covalent assembly and disassembly of gold nanoparticles can be achieved by
repeated thermal stimuli on as-obtained hybrids, which can be monitored by fluorescence changes of OPVs and surface
plasmon resonance absorption. With dramatic PL enhancement and well-defined superstructures resulting from hybrid OPVMPCs, these environmentally stimuli-responsive hybrid materials can be considered as homogeneous and intelligent materials
for a smart assay for monitoring the process of the Diels-Alder reaction and other novel technological uses.
672. Adsorption kinetics of methyl blue on the special prepared bentonite/brown algae composite. Ayse Zehra
(1)
(1)
Aroguz , aroguz@istanbul.edu.tr, Avcılar campus, İstanbul İstanbul 34850, Turkey ; Selcan Karakus . (1) Chemistry,
İstanbul University, İstanbul 34850, Turkey
The adsorption kinetic of methylblue on Modified Bentonite/Modified brown-algae (MB/ BA) has been performed using batchadsorption technique. The effects of different experimental factors; initial-dye concentration, contact-time, and temperature on
the adsorption process were investigated. BA and its composites with clay are gaining interest for application as adsorbents in
colored waste water treatment. In this study, epichlorohydrin and cetiltrimethyl ammoniumbromide were used for modifiying
process of BA and bentonite respectively. The morphological (Figure1)and structural properties of composites were
characterized by SEM and FTIR. The equilibrium adsorption data of methylblue on composites were analyzed by using
2
Langmuir, Freundlich isotherms. The related isotherm constants were found that the data fitted well to Freundlich (R = 0,992)
2
o
o
o
and Langmuir ( R = 0,998) models. The thermodynamics parameters, ΔG (-6,9 kJ/mol), ΔH (13,8 kJ/mol), ΔS (67,7 J/mol)
were calculated. The results indicated that the adsorption process is endothermic and spontaneous. The various kinetic
models were applied to the experimental data. The results showed that the adsorption process follows to the second order
kinetic model.
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Figure:Modified Bentonite / Modified brown algae
References:
1. AROGUZ, AZ., Journal Hazardous Materials, B135,100–105, 2006.
2. AKSU, Z., Review, Process Biochemistry,40,997–1026, 2005.
(1)

673. Magnetic carbon nanotubes foams by CCVD method. Armando Peña , armpena@usb.ve, Valle de Sartenejas,
(1)
Baruta, Miranda, Caracas DC 1080/89000, Venezuela ; Carlos R Villavicencio , carlosr.villavicencio@gmail.com, Valle de
(2)
(3)
(4)
Sartenejas, Baruta, Miranda, Caracas DC 1080/89000, Venezuela ; Aimé Guerrero ; Julio Puerta ; Joaquín L Brito ; Edgar
(5)
Cañizales . (1) Department of Chemistry, Universidad Simón Bolívar, Caracas DC 89000/1080, Venezuela (2) Department of
Materials Science, Universidad Simón Bolívar, Caracas DC 89000/1080, Venezuela (3) Departement of Physics, Universidad
Simón Bolívar, Caracas DC 89000/1080, Venezuela (4) Centre of Chemistry, Instituto Venezolano de Investigaciones
Científicas, Caracas DC 20632/1020-A, Venezuela (5) HRTEM Laboratory, PDVSA-INTEVEP, Los Teques Miranda
20632/1020, Venezuela
In this work, magnetic carbon nanotubes foams were synthesized by catalytic chemical vapor deposition (CCVD) method. The
organometallic compound ferrocene (Fe(C5H5)2) was employed as simultaneous source of catalytic material (Fe) and carbon.
Hydrogen gas plays an important role in the reduction/carburization process, while argon was used as carrier gas. The
products of reaction were collected on alumina (Al2O3) substrates. The morphology and textural properties of the soot
produced in the reaction chamber was investigated using: Scanning Electron Microscopy (SEM), High-Resolution
Transmission Electron Microscopy (HRTEM), N2 physisorption by BET and BHJ methods, Raman Spectroscopy, Magneto
Optical Kerr Effect Spectroscopy (MOKE) and X-ray photoelectron spectroscopy (XPS). The characterization by the BET
2
method showed surface areas of the order of 1000 m /g, due to the porous morphology, that permits us to propose the
possible application of this material as gas-storage system. In SEM and TEM micrographs we can observe the framework
network of carbon nanotubes that form the foam. The composition of these structures was determined carrying out a
microchemical analysis by EDS, only C and Fe could be detected. In conclusion, foam of carbon nanotubes was obtained with
promising properties for adsorption of gases, e.g., molecular hydrogen storage.
(1)

674. Preparation and characterization of silver modified chitosan/sepiolite nano biocomposite. Ayse Zehra Aroguz ,
(1)
(1)
aroguz@istanbul.edu.tr, Avcilar Campus, Istanbul Istanbul 34850, Turkey ; Anıl Asmaz ; Selcan Karakus ; Yasemin
(1)
(1)
(2)
(1)
Kismir ; Gulsah Uygur ; Hasan Emre ; Ayben Kilislioglu . (1) Chemistry, Istanbul University, Istanbul 34850, Turkey (2)
Geological Engineering, Istanbul University, Istanbul 34850, Turkey
In biomedical technology, research on producing new materials with enhanced features such as biocompatibility and
antimicrobial properties has gained increasing significance. Stronger properties can be obtained by adding small amount of
inorganic nano-filler to organic matrix. Usually, natural clay mineral needs to be modified by incorporation of metal (Ag, Au..),
metaloxide to improve its properties. Sepiolite, micro-fiber structure, contains anti-bacterial properties. To get advanced
properties Ag modified-sepiolite has been used. Adding a small amount of modified-sepiolite to the structure of chitosan,
improves its properties significantly. This research has been focused on new nano-biomaterial preparation by solvent
intercalation-process. Ag-nanoparticles first bounded to sepiolite fibers, then inorganic phase has been gradually added into
chitosan solution. To get homogenous dispersion, the resulting mixture has been stirred for 2-hours. The composite was
characterized using SEM and XRD. SEM analysis has represented that the Ag-bounded sepiolite fibres homogenously
dispersed in chitosan-matrix. Changing 2q to lower angle shows polymer chains intercalated into the silicate-layers. Peak
broadening and intensity decreases most likely indicate the disordered intercalated-structure.
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Figure 1:Schematic representation nano-biomaterial

References: 1. F.Chivrac, E.Pollet,L.Averous, Materials Science and Engineering 67(2009)1-17
2. N. Viswanathan , S. Meenakshi, Applied Clay Science 48(2010)607–611
(1)

675. Glass-forming star-shaped carbazole-based compounds for optoelectronic applications. Asta Michaleviciute ,
(1)
(1)
astmich@ktu.lt, Radvilenu pl. 19, Kaunas Lithuania, Lithuania ; Egle Gurskyte ; Juozas Vidas Grazulevicius ; Vygintas
(2)
Jankauskas . (1) Department of Organic Technology, Kaunas University of Technology, Kaunas, Lithuania (2) Department of
Solid State Electronics, Vilnius University, Vilnius, Lithuania
Carbazole-based compounds are known as effective charge transport materials for optoelectronic and electronic devices.
Many star-shaped aromatic and heteroaromatic compounds, can exist in a glassy state and are suitable for the preparation of
charge-transporting lasyers. In this presentation we report on the synthesis and studies of new star-shaped carbazole-based
molecular glasses. Star-shaped carbazole-based compounds were prepared by multistep synthetic route involving the
iodination, the alkylation, aromatic C-N Ullmann coupling reactions and Buchwald-Hartwig reaction.

The thermal, optical, and photophysical properties of the obtained materials are reported. All the synthesized compounds form
glasses with the glass-transitions temperatures ranging from 47 to 175 °C. The ionization potentials were measured by the
electron photoemission in air method and their values were found to range from 4.90 to 4.96 eV. Hole mobilities in the
-3
2 .
5
amorphous layer of neat tri(9-hexylcarbazol-3-yl)amine reach 10 cm /V s at electric field 6.4 × 10 V/cm.
676. The electrochemical detection of neurotransmiters on mix-monolayers end functionalized with copper
(1)
phthalocianines. Juan Francisco Silva , juan.silva.r@usach.cl, Av Libertador Bernardo Ohiggins 3363, Santiago Estacion
(1)
(1)
(1)
Central 9170022, Chile ; Jose H Zagal ; Solange A Albarracín ; Camila E Gutiérrez . (1) Departamento de Quimica de los
Materiales, Universidad de Santiago de Chile, Santiago 9170022, Chile
This investigation proposes an innovative strategy for the fabrication of biosensors for detection of neurotransmitters, using
nanoelectrode arrangements based on thin films nanostructures and functionalized with copper phthalocyanines (CuPc).
The construction and characterization of nanosensor arrangements based on hybrid self assembled monolayers of
dodecanothiol (DODE)/mercaptoundecanoic acid (MUA) and hexanothiol (HEXA) /MUA is also formulated. These monolayers
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are functionalized with CuPc. The functionalization with the CuPc improves the selectivity of the sensor substantially, and this
is evaluated with regard to the information reported in literature and the system without functionalization. We studied the
arrangements formation of DODE/MUA and determined the critical value of concentration for obtaining MUA domains of 40 nm
(diameter) also the critical value for MUA domains of 30 nm in HEXA/MUA mixture. This nanostructures of 25 nm are
selectively functionalized in the carboxylic groups with the CuPc. The sensitivity and selectivity for the oxidation of dopamine
and ascorbic acid is also evaluated considering response of the systems after formation of arrangements, the systems show a
favorable response that is dependent on the concentration of analyte against dopamine. Both systems have no response to
ascorbic acid. Compared with the response of Gold and Cu/Au (111) electrodes the systems were proposed to be selective
against the detection of dopamine.

Acknowledgements to FONDECYT 11100450 and proyecto Bicentenario PDA-23 USACH
(1)

677. Solvent effect on the acid hydrolysis of ethyl acetate: theoretical study. Silvana Claudia Caglieri ,
(1)
scaglieri@quimica.frc.utn.edu.ar, Ciudad Universitaria, Cordoba Cordoba 5016, Argentina ; Hector Rubén Macaño . (1)
Departamento de Ingeniería Química, Universidad Tecnologica Nacional, Cordoba 5016, Argentina
The study of hydrolysis reaction of esters is of great interest by the utility of its products of reaction within the chemical industry
and this reaction is a route for degradation of polyesters. Hydrolysis of ethyl acetate is a reaction of nucleophilic substitution.
This reaction can be catalyzed by Brönsted acid. In the mechanism, the ester first accepts a proton at the carbonyl oxygen and
this change enhances the positive charge on the carbonyl carbon. This protonation facilitates the successive addition of water
at the position to form a tetrahedral intermediate, determinig step of the rate of the reaction. A theoretical study of acid
hydrolysis of ethyl acetate, aliphatic ester, from the analysis of intermediate of the reaction was carried out. Geometries of all
species involved in the hydrolysis were made and identified. Geometric parameters of all reagents and products were
performed by the method at the DFT/B3LYP level of theory and was adopted the 3-21+G* basis set. Energies were calculated
using the HF method. Following the same procedure it were identified the geometric parameters and energie of reaction
intermediate. The nature of solvent has an important effect on the reaction. In order to investigate the solvent effect on the
esters hydrolysis, were used both aprotic solvents such as: acetonitrile, acetone, and protic solvents such as: ethanol,
methanol. The hydrolysis of ethyl acetate proceeds with over 0.44 kcal/mol less activation energy in the ethanol solvent than in
acetone. The reduction of activation energy in ethanol is due to stabilization of ionic intermediate. Acetonitrile, aprotic solvent
with the highest dielectric constant reported in table, reveals to be the best solvent for the reaction.
Solvents
Methanol
Ethanol
Acetone
Acetonitrile

Dielectric Constant at 25 °C
33
24
20.7
37.5

rd

Activation Energy (kcal/mol)
15.37
15.83
16.27
15.32
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678. Equation of state in form which relates mole fraction and molarity of two(or more) component thermodynamic
(1)
system consisted of ideal gases, and its applications. Marko Popovic , popovic.pasa@gmail.com, Studentski trg,
Belgrade Serbia 11000, Serbia and Montenegro. (1) Faculty of chemistry, Belgrade University, Belgrade Serbia 11070, Serbia
and Montenegro
Abstract: Most people would face a problem if there is a need to calculate the mole fraction of a substance A in a gaseous
solution (a thermodynamic system containing two or more ideal gases) knowing its molarity at a given temperature and
pressure. For most it would take a lot of time and calculations to find the answer, especially because the quantities of other
substances in the system aren't given. An even greater problem arises when we try to understand how special relativity affects
gaseous systems, especially solutions and systems in equilibrium. In this paper two new form of equation of state of ideal gas
mixture are suggested that greatly shorten the process of conversion from molarity to mole fraction and give us a better insight
into the relativistic effects on a gaseous system.
(1)

679. Density functional study on morphine derivatives. Sandra Cotes , scotes@uninorte.edu.co, Km 5 Antígua Vía a
(2)
Puerto Colombia, Barranquilla Atlántico, Colombia ; José Cotuá . (1) Department of Chemistry and Biology, Universidad del
Norte, Barranquilla Atlantico, Colombia (2) Department of Pharmaceutical Chemistry, Universidad del Atlántico, Barranquilla
Atlantico, Colombia
Computational studies were carried out on the opiates morphine, heroin, codeine, pentazocine, and buprenorphine,under the
density functional theory. The geometric parameters of the pharmacophore and substituents were evaluated at the B3LYP/631+G(d) level of theory. The electronic structure calculations were performed using the same hybrid functional at the B3LYP/6311++G (d,p) level of theory . The atomic charges were obtained by Mulliken population analysis. Given the reported biological
activity, calculated partition coefficients, and electronic and geometric analysis, pentazocine and buprenorphine were chosen
as models for proposed analogues. These analogues were then studied and compared with the model molecules. The study
reveals that the geometry and electronic structure of the pharmacophore remains consistent in the presence of different
substituents.
Because the proposed analogues preserve the studied properties of the model molecules, it is likely that these analogues
display biological activity.
(1)

680. Theoretical estimation of the standard energies of formation of 1,4 benzodioxan-2-R. Victor D. Vásquez ,
dvasquez@arecibo.inter.edu, Bo Las Canelas, Arecibo Puerto Rico 00614, United States . (1) Department of Science,
Interamerican University, Arecibo Puerto Rico 00614, Puerto Rico
The proposition of isodesmic reactions in the formation of 1,4 –benzodioxan- 2-R and the applications of methods in the
Gaussian03 package such as PM3, MP2 y B3LYP, allowed for the estimation of the standard enthalpies of formation at 298 K
of the reaction molecules in their gas phase. In some cases, the calculated values showed a good agreement with the
[1]
experimental data and revealed that the method that best reproduced the enthalpies of formation was the PM3. The general
form for this type of isodesmic reaction is: 1,4-benzodioxan [g] + CH3CH2R [g] 1,4-benzodioxan-2-R [g] + CH3 CH3 [g] where R
= -COOH, -CH2OH, -CH2COOH, -OH, -COCH3, -CHO, -CH3, -CN, -NO2 . Subsequent to obtaining the standard enthalpies of
formations, a multiple linear regression was carried out as a function of descriptors such as dipoles moment, molar mass,
unsaturation index, molar refractivity and LUMO energy, where around eighteen compounds appearing in the reaction are
included in the system under study.
[1] M. Agostinha R. Matos , Clara C.S. Sousa, Victor M.F. Morais, J. Chem. Thermodynamics, 40 [2008] 1485-1489.
681. Application of Prigogine-Flory-Patterson theory to excess molar volumes of mixtures of 1-butyl-3methylimidazolium hexafluorophosfate + methanol at different temperatures and atmospheric pressure. Ricardo
(1)
Belchior Torres , belchior@fei.edu.br, Av. Humberto de Alencar Castelo Branco, 3972,, Bairro Assuncao, Sao Bernardo do
(2)
(2)
Campo Sao Paulo 09850-910, Brazil ; Heloisa Emi Hoga ; Pedro Luiz Onófrio Volpe . (1) Departamento de Engenharia
Quimica, Centro Universitario da FEI, Sao Bernardo do Campo Sao Paulo 09850-901, Brazil (2) Departamento de FisicoQuimica, Universidade Estadual de Campinas, Campinas Sao Paulo 13083-970, Brazil
Excess molar volumes have been used to develop and to test model and solution theories. In the present study, data of
excess molar volumes of 1-butyl-3-methylimidazolium hexafluorophosfate [BMIM][PF6] + methanol as a function of
composition under atmospheric pressure and at (293.15, 298.15, 303.15, and 308.15) K have been used to test the
applicability of the Prigogine-Flory-Patterson theory (PFP). This theory has been used to analyze excess thermodynamics
properties of different kinds of mixtures, including polar components. According to the PFP theory, excess molar volumes
calculations include three contributions: (i) interactional contribution which is proportional to the Flory parameter; (ii) the free
volume contribution which arises from the dependence of the reduced volume upon the reduced temperature as a result of the
*
difference between the degree of expansion of the two components, and (iii) the P contribution which depends both on the
differences of internal pressure and differences of reduced volumes of the components. In the present study, an analysis of
the each contribution shows that interaction contribution seems to have little significance to describe the studied mixture. It
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may be observed that the PFP theory reproduces the main features of the experimental data by using only one fitted
parameter adjusted.
682. Improved molecular model generation for primary diesel soot particle: High-resolution transmission electron
(1)(2)
microscopy lattice fringe images reproduction with Fringe-3d. Victor Fernandez-Alos
, victor.fernandez4@upr.edu,
(2)
(3)
Q-106 Environmental Chemistry, Mayaguez Puerto Rico 00680, United States ; Jonathan P. Mathews ; Justin K. Watson .
(1) Department of Chemistry, University of Puerto Rico-Mayaguez Campus, Mayaguez PR 00680, United States (2)
Department of Energy and Mineral Engineering, Pennsylvania State University, Mayaguez PR 00680, United States (3) The
Applied Research Laboratory, The Pennsylvania State University, University Park PA 16802, United States
Large-scale molecular models for carbon-rich structures are beneficial for advanced simulations and scientific progression.
However, the generation of such structures is challenging and expensive, have considerable creator bias and often unrealistic
simplifications are necessary. An improved and more desirable approach for carbonaceous structural features should ease the
construction process enable large-scale model creation with reduced bias, diversity capture, and greater utility. Formations of
soot have generally similar bulk composition but differ extensively in reactivity that has been linked to its nanostructure
features (soot particle internal structure). Soot complex carbonaceous structures are extensively associated to
health/environmental/energy topics such as toxicology, air quality regulations, and fuel/combustion devices among others.
However, model generation for soot nanostructures has yet to be adequately incorporated into molecular representations,
often overlooked the distribution of structural features such as distribution of polyaromatic molecules (size/shape range),
interlayer spacing, stacking, and orientation among others. With today's computer capacity and sophisticated molecular
simulations program, there is an opportunity to create a rapid automated construction protocol capable of generating largescale models for all forms of carbonaceous matter observed from HRTEM lattice fringe images analyses. This new approach,
named Fringe-3D, creates large-scale models for carbonaceous structures directly from HRTEM lattice fringe micrographs.
Micrographs of primary diesel soot particle obtained from published HRTEM lattice fringe images. The resulting primary diesel
soot particle model is an improved molecular representation as it captures the distribution of structural features. Fringe-3D was
used to generate a primary diesel soot particle model consisted of 578 polyaromatic molecules, with a diameter of ~190 Å.
Furthermore molecular weight distribution ranging from (156-1,649 g/mol) with a mean molecular weight of 958 g/mol was
observed.
(1)

683. Theoretical study of the effect of methylation on the electronic structure of thionine. Markus Doerr ,
(2)
MarkusDoerr@gmx.de, Carrera 18 No. 9-27, Bucaramanga Santander 68001000, Colombia ; Angela Rodriguez-Serrano ;
(2)
Martha C. Daza . (1) Facultad de Química Ambiental, Universidad Santo Tomás, Bucaramanga Santander 68001000,
Colombia (2) Facultad de Ciencias, Universidad Industrial de Santander, Bucaramanga Santander 68001000, Colombia
We have examined the electronic structure of methylene blue (3,7-bis(diaminomethylamino)-phenotiazin-5-ium), the aminomethylated form of thionine (3,7-diamino-phenotiazin-5-ium). Equilibrium geometries were determined employing (time
dependent) density functional theory (B3LYP functional) combined with the TZVP basis set for the electronic ground and
excited states. The electronic structure at these geometries was calculated using the DFT-based multireference configuration
interaction (DFT/MRCI) method of Grimme and Waletzke [1]. Solvent effects were estimated using the COSMO model and
micro-hydration with up to three explicit water molecules. Our calculated electronic excitation energies are in good agreement
with the available experimental data. The vertical electronic spectrum of methylene blue is similar to that of thionine. The three
lowest excited singlet states are of πHOMO→πLUMO*, πHOMO-1→πLUMO* and nHOMO-4→πLUMO* character, S1 being the optically
bright state. In the triplet manifold, the two lowest triplet excited states are of πHOMO→πLUMO and πHOMO-1→πLUMO* type and are
energetically located below S1. The T3 nHOMO-4→πLUMO* excited state is located above S1. Compared to thionine, the vertical
excitation energies of the low-lying π→π* states are lowered by 0.07 – 0.17 eV while the energies of the two n→π* states are
nearly unaffected. Hydration mainly affects the n→π* states whose vertical excitation energies are increased by about 0.4 eV
while the energies of the π→π* states change only slightly (about 0.1 eV).
[1] S. Grimme, M. Waletzke, J. Chem. Phys. 1999, 111, 5645-5655.
684. Density, viscosity and speed of sound of binary mixtures of acetonitrile + ethylene glycol at different
(1)
temperatures and atmospheric pressure. Ricardo Belchior Torres , belchior@fei.edu.br, Av. Humberto de Alencar
(1)
Castelo Branco, 3972, Bairro Assuncao, Sao Bernardo do Campo Sao Paulo 09850-901, Brazil ; Mariana Rosa Mille . (1)
Departamento de Engenharia Quimica, Centro Universitario da FEI, Sao Bernardo do Campo Sao Paulo 09850-901, Brazil
The knowledge of thermophysical properties such as density, viscosity and speed of sound of pure chemical and their
mixtures are required in many chemical engineering calculations involving fluid flow, heat and mass transfer. Moreover,
excess thermodynamics functions have used to provide information about molecular structure and intermolecular forces in
liquid mixtures. In the present work, density, viscosity and speed of sound of the solutions of acetonitrile + ethylene glycol
have been measured over the entire composition range at (288.15, 293.15, 298.15, and 303.15) K and atmospheric pressure.
Both pure liquid and mixture viscosity were measured using a Stabinger viscosimeter (Anton Paar SVM 3000M). Density and
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speed of sound were measured using a commercial density and speed of sound measurement apparatus (Anton Paar DSA
5000 densimeter and speed of sound analyzer). Excess molar volume, deviation in viscosity and deviation in isentropic
compressibility have been calculated from the data and fitted to the Redlich-Kister polynomial. For all properties, the values
are negative over the entire composition range. Excess molar volume and deviation in isentropic compressibility decrease
whereas deviation in viscosity increases with increasing in temperature. The results obtained are discussed in terms of
intermolecular interactions, particularly hydrogen-bonding interactions between like and unlike molecules.
685. Studies of viscosity of binary mixtures of acetonitrile + amines at several temperatures and atmospheric
(1)
pressure. Ricardo Belchior Torres , belchior@fei.edu.br, Av. Humberto de Alencar Castelo Branco, 3972, Bairro
(2)
Assuncao, Sao Bernardo do Campo Sao Paulo 09850-901, Brazil ; Samara Storion Bittencourt . (1) Departamento de
Engenharia Quimica, Centro Universitario da FEI, Sao Beranrdo do Campo Sao Paulo 09850-901, Brazil (2) Departamento de
Engenharia Mecanica, Centro Universitario da FEI, Sao Bernardo do Campo Sao Paulo 09850-901, Brazil
Viscosity data are required in many chemical engineering calculations involving fluid flow, heat and mass transfer. Knowledge
of dependency of viscometric properties at different temperatures is required for process design and operation. In the present
work, viscosity and viscosity deviation of the solutions of acetonitrile + propylamine, or + dibutylamine, or + dipropylamine, or +
tert-butylamine, or + triethylamine have been measured over the entire composition range at (293.15, 298.15, 303.15, and
308.15) K and atmospheric pressure. Both pure liquid and mixture viscosity were measured using a Stabinger viscosimeter
(Anton Paar SVM 3000M). Viscosity deviation have been calculated from the data and fitted to the Redlich-Kister polynomial.
For the (acetonitrile + propylamine) and (acetonitrile + tert-butylamine) mixtures, the deviation viscosity values are negative.
For the other systems, the values are positive. Deviation viscosity increases with increasing in temperature for the all studied
systems. The results obtained are discussed in terms of intermolecular interactions, particularly hydrogen-bonding interactions
between like and unlike molecules.
686. Computational study of michaelis conformers in the O-acylation of (R,S)-propranolol catalyzed by Candida
(1)
antarctica lipase B. Andrés Escorcia , andrescorcia6@hotmail.com, Cra 27 Calle 9, Bucaramanga Santander 68001000,
(1)
(1)
(2)
Colombia ; Martha Daza ; Rodrigo Torres ; Markus Doerr . (1) Facultad de Ciencias, Universidad Industrial de Santander,
Bucaramanga Santander 68001000, Colombia (2) Facultad de Química Ambiental, Universidad Santo Tomás, Bucaramanga
Santander 68001000, Colombia
Propranolol (1-iso-propylamino-3-(1-naftoxi)-2-propanol), a drug used for treatment of hypertension, is currently sold as a
racemic mixture. However, only S enantiomer has the desired therapeutic effect, while the R enantiomer displays secondary
effects. Therefore, it is of great interest to develop strategies which lead to obtaining S-enantiomer with high purity.
Among several methods for obtaining pure chiral compounds, enzymatic kinetic resolution by lipases has become one of the
most versatile methods for this purpose. Many enantiomerically pure drugs, precursors or intermediates have been obtained
via lipase catalyzed-reactions. Computational studies have improved the understanding of these reactions, allowing to a more
rational design of the reaction conditions.
In this work, we present a computational study of the reaction of O-acylation of (R,S)-propanolol in toluene catalyzed by
Candida antarctica lipase B (CAL-B) . For this aim, we have applied a docking and a combined QM/MM molecular dynamics
procedure. In general it has been found that acylenzyme-substrate Michaelis complexes are more stable for S-enantiomer
than R-enantiomer. Moreover, the population of near attack conformers (NACs) during the trajectories differs for R and S
enantiomers, which indicates that the formation of reactive Michaelis complexes for this part of the reaction is enantioselective.
Additionally, we have analyzed the polar and nonpolar interactions of the substrate with both CAL-B and the solvent to identify
interactions responsible for the enantioselectivity of CAL-B.
(1)

687. Methane oxidation by silica-supported polyoxometalates: A mechanistic study. Piotr Putaj ,
piotr.putaj@lcoms.cpe.fr, 43, Boulevard du 11 Novembre 1918, Villeurbanne Rhône-Alpes 69616, France ; Frédéric
(1)
(1)
Lefebvre ; Eva Grinenval . (1) Laboratoire de Chimie Organométallique de Surface – CPE Lyon, Villeurbanne 69616, France
Polyoxometalate chemistry has been flourishing for over 100 years now. Iso- and heteropolyanions have found numerous
applications in a wide variety of disciplines ranging from homo- and hetereogeneous catalysis, to crystallography and materials
science. Because of its chemical inertness, methane oxidation systems in most cases require drastic conditions and/or
presence of extremely toxic metals and/or their salts like e.g. Hg. However, our research shows that complete methane
oxidation can be performed on non-modified bulk or silica-supported Keggin-type polyoxometalates at moderate temperatures
and that reaction intermediates can be observed by means of e.g. SS NMR techniques. Temperature-programmed desorption
of methane performed on silica-supported polyoxometalates yields CO2 and H2 even at moderate temperatures and in
18
absence of oxygen. Polyoxometalates were evidenced as source of oxygen atoms by presence of C O2 in IR spectrum of the
18
13
gas phase after methane burning on O-enriched clusters. Adsorption of C-enriched methane on H4SiMo12O40/SiO2 followed
13
by C SS NMR results in a weak peak at around 75 ppm attributed to surface methoxy specie. Temperature treatment of
13
more easily accessible methoxy species obtained after adsorption of C-enriched methanol on H4SiMo12O40/SiO2 and
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H4SiW12O40/SiO2 yields carbonyl (formyl) group only in the former case. The difference in reactivity can be easily explained
taking into account higher redox activity of molybdenum-based polyoxometalate. Discussion of the whole cycle is presented.
(1)

688. Building an R&D chemical registration system. Elyette Martin , elyette.martin@pmi.com, Quai Jeanrenaud 5,
(2)
(1)
(1)
(1)
Neuchatel Neuchatel 2000, Switzerland ; Aurelien Monge ; Jacques-Antoine Duret ; Manuel Peitsch ; Pavel Pospisil . (1)
Philip Morris Products S.A., Philip Morris International R&D, Neuchâtel, Switzerland (2) blue-infinity, Geneva, Switzerland
There are thousands of different chemical constituents in both the tobacco plant and in smoke from cigarettes. In order to store
and manage this information, we have used state-of-the-art chemoinformatic technologies to build a centralized master
chemical database with unique structure identifiers. We call this the Unique Compound Database (UCD). In the UCD, each
molecule is registered only once (uniqueness), structures with alternative representations are entered in a standardized way,
and chemical structure drawing is recognizable to chemists and to the Symyx cartridge. In brief, structural molecules are
entered as neutral entities which can be associated with the salt. The salts are listed in a dictionary and bound to the molecule
with the appropriate stoichiometric coefficient in an entity called “substance”. The substances are associated with batches.
Once a molecule is registered, some properties (e.g., ADMET prediction, IUPAC name, chemical properties) are calculated
automatically. Data in the UCD are controlled both automatically and manually. This enables the management of user errors in
the structure entry by reassigning or archiving the batches. It also allows updating of the records to include newly discovered
properties of individual structures. As our research spans a wide variety of scientific fields, the database has been designed to
enable registration of mixtures of compounds, enantiomers, tautomers, and compounds with unknown stereochemistries. The
UCD currently contains more than 8000 structures. The future inclusion of analytical spectra in the database is under
development.
689. Withdrawn
690. DFT/RRKM calculations of the major fragmentations in the 10-eV EI mass spectra of 4-fluoro, 4-chloro- and 4(1)
bromoaniline. Eduardo A. Solano Espinoza , esolano@udenar.edu.co, Bloque 1, Sede Torobajo, Calle 18 Carrera 50,
(1)
Pasto Nariño, Colombia ; Wilmer E. Vallejo Narváez , wilmervall@gmail.com, Bloque 1, Sede Torobajo, Calle 18 Carrera 50,
(1)
(2)
Pasto Nariño, Colombia ; Ana M. Urbano Pantoja ; Elena E. Stashenko . (1) Laboratorio de Química Teórica, LQT,
Departamento de Química, Universidad de Nariño, Pasto Nariño, Colombia (2) Centro de Investigación en Biomoléculas
(CIBIMOL). Escuela de Química, Universidad Industrial de Santander, Bucaramanga Santander, Colombia
The effect of the nature of the halogen substituent on the major fragmentations in the 10-eV EI mass spectra of 4-fluoro-, 4chloro- and 4-bromoaniline was studied by theoretical calculations at the UB3LYP/6-311G+(3df,2p)//UB3LYP/6-31G(d) level
+•
and the Rice-Ramsperger-Kassel-Marcus (RRKM) theory. The main fragment ions are [M – HNC] in the spectrum of 4+
+•
+
fluoroaniline, and [M – Br] in the case of 4-bromoaniline. [M – HNC] and [M – Cl] have similar abundance in the spectrum of
+•
+
4-chloroaniline. DFT potential energy profiles for several pathways that lead to [M – HNC] and [M – X] from the molecular
ions (p-X–C6H4–NH2, X = F, Cl, Br) were obtained and employed to estimate the RRKM rate coefficients for a large number of
steps. Isomerizations via migrations from the amino group to the aromatic ring are energetically preferable to direct
dissociations. The fate of the isomeric ions, X or HNC loss, depends on the nature of the halogen substituent. The minimum
energy reaction pathways are the HNC loss for 4-fluoroaniline, the halogen loss for 4-bromoaniline, while the 4-chloroaniline
molecular
ions
showed
both
reaction
channels
with
similar
energetic
demands.
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691. Density functional theory calculations of the C2H4O loss from the molecular ion in the EI mass spectrum of 2(1)
phenyl-4-hydroxy-2,3,4.5-tetrahydro-1-benzoazepine. Marggy L. Castillo Rodríguez , marggy102@gmail.com, Sede
(1)
Torobajo, Calle 18 Carrera 50, Pasto Nariño, Colombia ; Eduardo A. Solano Espinoza , esolano@udenar.edu.co, Bloque 1,
(2)
(2)
Sede Torobajo, Calle 18 Carrera 50, Pasto Nariño, Colombia ; Alirio Palma Rodríguez ; Elena E. Stashenko ; Sandra L.
(2)
Gómez Ayala . (1) Laboratorio de Química Teórica - LQT, Departamento de Química, Universidad de Nariño, Pasto Nariño,
Colombia (2) Centro de Investigación en Biomoléculas (CIBIMOL). Escuela de Química, Universidad Industrial de Santander,
Bucaramanga Santander, Colombia
2-phenyl-4-hydroxy-2,3,4.5-tetrahydro-1-benzoazepine –a recently synthesized and potentially bioactive compound– was
analyzed by 10-eV EI mass spectrometry. The major peaks appeared at m/z 239 (100 % RA) and 195 (24 % RA),
+•
+•
corresponding to the molecular ion [C16H17NO] and the fragment ion [M – 44] . On the other hand, very complex
mechanisms were obtained from calculations at the UB3LYP/6-31G(d) level of theory, for the fragmentations by which the
+•
+•
molecular ion [M] loses C2H4O (ethenol or acetaldehyde) to form several isomeric fragment ions with formula [C14H13N]
+•
+•
(among these are [a] and [b] ). Examination of the heights of the kinetic barriers for individual steps and the relative energies
of various species reveals the following trends. The fragmentations could be initiated by α- or β-cleavages (with respect to –
+•
OH) from a mixture of three conformers of [M] , with the α1 and β2 bonds being by far the most probable to dissociate. The
-1
minimum energy reaction pathway (MERP), which is initiated by a rate-limiting β2-cleavage with a barrier of 111 kJ mol , leads
+•
to [a] and CH2=CHOH. However, CH3CHO loss through (3) could also be competitive.

692. Withdrawn
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693. Chemistry and Climate Change. Mario Molina
, mjmolina@ucsd.edu, 9500 Gilman Drive, Office UHA 3050E, La
Jolla California 92093-0332, United States . (1) Department of Chemistry & Biochemistry, University of California-San Diego,
La Jolla California 92093-0332, United States (2) Centro Mario Molina para Estudios Estratégicos sobre Energía y Medio
Ambiente, La Jolla California 92093-0332, United States
Climate change is the most serious environmental challenge facing society in the 21st century. The average temperature of
the Earth's surface is increasing, and the frequency of extreme weather events is also increasing. Furthermore, there is little
doubt that human activities have modified the composition of the atmosphere: the concentration of greenhouse gases such as
carbon dioxide, methane and nitrous oxide has increased significantly since pre-industrial times, and it is very likely that this
change is the cause of the temperature increase. Nevertheless, change policy has become politically contentious in good
measure as a consequence of efforts to undermine public confidence in its scientific foundations. The scientific community
needs to significantly improve the way climate change science is communicated to the public.
(1)

694. Physical-chemical characteristics of fodder radish crude oil and biodiesel. José R. Sodré , ricardo@pucminas.br,
(2)
Av. Dom José Gaspar, 500, Belo Horizonte MG 30535-901, Brazil ; Ronaldo N. A. Ávila . (1) Mechanical Engineering,
Pontifical Catholic University of Minas Gerais, Belo Horizonte MG 30535-901, Brazil (2) Materials Analysis, FIAT Automobiles
S.A., Betim MG 32530-000, Brazil
The physical-chemical properties of fodder radish crude oil and biodiesel are evaluated. Fodder radish methyl ester was
produced by alkaline transesterification. The physical-chemical characteristics analyzed were density, kinematic viscosity,
carbon residue, sulfur content, acidity index, and iodine value. Thermogravimetry (TGA), differential scanning calorimetry
(DSC), and Fourier transform infrared (FT-IR) were also employed to analyze fodder radish crude oil and biodiesel molecular
structure and oxidation stability. The results show that fodder radish biodiesel attends the specifications for density and
viscosity, but it presents a high oxidation potential.
695. Biodiesel as a renewable and alternative source of energy for sustainable development in developing nation.
(1)
Adewale Adewuyi , walexy62@yahoo.com, Department of Chemical Sciences, Faculty of Natural Sciences, Redemption
(2)
(3)
(3)
Camp, Lagos-Ibadan express way, Mowe Ogun, Nigeria ; Rotimi A. Oderinde ; BVSK Rao ; RBN Prasad . (1) Chemical
Sciences, Redeemer[apos]s University, Mowe Ogun 234, Nigeria (2) Chemistry, University of Ibadan, Ibadan Oyo 234, Nigeria
(3) Centre for Lipid Science, Indian Institute of Chemical Technology, Hyderabad AP 500 007, India
With the depletion of oil resources as well as the negative environmental impact associated with the use of fossil fuels; selfsufficiency in energy requirement is critical to the success of any developing economy. Apart from the search for alternatives
there is a need to achieve energy independence, directing much focus on biofuels. Biodiesel is simple to use, biodegradable,
nontoxic and essentially free of sulfur and aromatics. Vegetable oil has no equal as an energy source for its intrinsic qualities
of extractability, transportability, versatility, and cost. Presently, over 70% of the population of the people in Africa lives in rural
areas where there are resources for agriculture. The inaccessibility of electricity and oil-based technology to the poor rural
people ultimately makes liquid fuels from biomass an important alternative source of energy. Biodiesel was produced from two
underutilized seed oils (Blighia unijugata and luffa cylindrica) from Nigeria using a two step reaction system. The first step is a
pretreatment which involved the use of 2% sulphuric acid in methanol and secondly, transesterification reaction using KOH as
catalyst. The result of the method applied showed a conversion of ester content above 98% with phosphorus content below 1
ppm in both biodiesels. The biodiesel produced from the oils of Blighia unijugata and luffa cylindrica exhibited properties that
are in agreement with the recommended EN 14214 and ASTM standards. Production of biodiesel and using it as an
alternative and renewable source of energy will lead to sustainable rural development and poverty alleviation in developing
nations.
(1)

696. Search and develop better enzyme biocatalysts for biomass-based fuel and chemical production. Feng Xu ,
fxu@novozymes.com, 1445 Drew Avenue, Davis CA 95618, United States . (1) Novozymes, Davis CA 95618, United States
Lignocellulosic biomass materials are viable replacers of fossil-based feedstocks for energy and chemical industries, because
of biomass' rich energy content, diverse chemical architecture, vast availability, and renewability. Industrial application of
enzymatic conversion of recalcitrant and complex lignocellulosic materials into platform carbohydrates is not only feasible
because of its occurrence in Nature, but also attractive because of its low energy consumption and environmental impact on.
Traditional strategies for developing enzymatic lignocellulose-degrading technology focus on conventional cellulases and
hemicellulases, which can encounter enzyme costs too high to render commercial processes economically viable. Recently,
more research attentions have started being shifted to non-cellulase or hemicelluase proteins found in secretomes of
lignocellulolytic microbes, in attempt to understand their roles in microbial lignocellulose-degrading enzyme machinery. Among
them, the proteins whose sequences belong to the Glycoside Hydrolase Family 61 (GH61) are of particular interest and have
tremendous potential as industrial biocatalyst, because they can significantly enhance the lignocellulose-hydrolyzing
performance of cellulases. We have carried out further characterizations of GH61 protein, and found a GH61 activity that may
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be an important, but overlooked, biological feature in natural lignocellulose degradation, and that may have significant
ramification in industrial biomass utilization.
697. Screening and characterization of the enzymatic extract from filamentous native fungi for the sacharification of
(1)
cassava starch to produce glucose syrups. Andres Mauricio Rueda , rueda2andres@gmail.com, carrera 27 calle 9
(2)
(1)
(1)
Ciudad Universitaria, Bucaramanga Santander NA, Colombia ; Luis Jesus Rueda ; Arley Rey ; Clara Ines Sanchez ; Daniel
(2)
Molina Velasco . (1) Department of Bacteriology and Clinic Laboratory, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia (2) Department of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander NA,
Colombia
In this work was screened and characterized an enzymatic extract from filamentous native fungi and it was used in the
sacharification of cassava starch to produce glucose syrups. It was made the screening of filamentous fungi present in sour
cassava (Manihot sculenta). To the fungal isolated were made kinetic growth, hydrolisis of maltose and production of protein,
biomass and glucose, after that, it was chosen a culture of Aspergillus spp native. To the enzymatic extract of Aspergillus spp.
was made electrophoresis of protein and was determinate its specific activity. Also it was determinate the best parameters for
its enzymatic activity (pH, temperature, r.p.m., ratio enzyme/subtract and enzymatic co-factors). The best values of the
5
enzymatic activity were determinate by an Experimental Design 3x3 . Finally, it was evaluated its thermal stability and was
used in the sacharification of liquated cassava starch. The used methodologies were: DNS for maltose, spectroscopy of
fluorescence for protein, dry weigh for biomass and glucose oxidase for glucose. The glucose syrup from economical sources
of starch, that not affect the alimentary security, is a priority in the biofuels production. The enzymatic hydrolysis is the most
efficient and ecology alternative for production of glucose syrups from starch.
(1)

698. Structural and sectroscopic characterization of single crystals containing f-elements. Shane Peper ,
(1)
shane.peper@pnl.gov, 902 Battelle Blvd., P.O. Box 999; MSIN: J4-75, Richland WA 99354, United States ; Lucas Sweet . (1)
Radiochemical Analysis Group, Pacific Northwest National Laboratory, Richland WA 99354, United States
For decades, bulk analysis techniques have been extensively used to characterize inorganic and organic synthetic products in
both amorphous and crystalline forms. This creates several challenges in cases where the reaction yields more than one
product, the chemical yield is very low, or if the samples are radioactive. In this paper, we will introduce microscope-based
platforms for Raman and fluorescence spectroscopic measurements and spatial imaging. These instruments are capable of
analyzing single crystals, amorphous products, and solutions containing both radioactive and non-radioactive f-elements. The
data shown will be correlated to structural data obtained by single crystal x-ray diffraction in order to demonstrate structural
trends
that
can
be
identified
using
our
approach.

(1)

699. Chromatographic separation of carbon-based nanomaterials. John C Vinci , jcvinci@buffalo.edu, 582 Natural
(1)
Sciences Complex, Buffalo NY 14260, United States ; Luis A Colon . (1) Department of Chemistry, SUNY Buffalo, Buffalo NY
14260, United States
A variety of carbon-based nanomaterials (e.g., amorphous, graphitic, diamond and nanocrystalline carbon) have recently
found potential applications such as chemical sensors, fluorescent labels, drug delivery vehicles, and stationary phase
materials for separations. Some of these carbon nanomaterials have also been suggested as alternatives to metallic quantum
dots due to their potential to alleviate concerns over toxicity, cost and stability. Carbon nanomaterials have shown biocompatibility and some can be produced very inexpensively, such as in the products of the incomplete combustion of carbonrd
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based fuels. However, the understanding and advancement of these materials strongly depend on assessing their complexity
and isolation into fractions of interest; these carbon nanomaterials are often heterogeneous in terms of surface
functionalization and/or size. HPLC is an excellent technique to analyze these nanomaterials because of the potential to
simultaneously assess a given synthesis and collect fractions for further study. Many carbon nanomaterials are known to be
negatively charged after the oxidative treatment used in their preparation. Therefore, we have used anion-exchange HPLC to
separate and collect various fractions of carbon nanomaterial. On-line UV-vis and laser induced fluorescence detection
allowed for a rapid screening of the carbon nanoparticle mixture. Fractions of interest were collected, and their purity, size and
electronic properties were further studied off-line.
700. Multidimensional HPLC+GC-MS: A novel universal quali-quanti technique for the analysis of organic
(1)
compounds. Josep Maria Gibert , jmgibert@konik-group.com, Av. Cerdanyola, 73, St. Cugat del Vallés Barcelona, Spain ;
(1)
(1)
(1)
(2)
Nieves Sarrión ; Roger Gibert ; David Alonso ; Ileana García . (1) Department of Applications, KONIK-TECH, S.A., St.
Cugat del Vallés Barcelona 08172, Spain (2) Department of sales, KONIK Instruments, Miami FL 33186, United States, Javier
Otero
The innovative multidimensional on-line KONIK K2 AND K2Q12 HPLC+GC-MS system, based on the patented TOTAD
interface (Patent Nº: US 6,402,947 B1 and others), marries in synergy the separation and fractionation potential of HPLC to
the separation, selective detection and quantification capabilities of HRGC. The TOTAD interface allows direct on-line coupling
of HPLC to GC and GC-MS resulting in simplified sample preparation, minimization of solvent use, lower detection limits, total
automation and a substantial reduction of unit analysis cost. This system has been successfully applied to the analysis of
compounds easily chromatographied by GC (pesticides, PAHs and PCBs in edible or industrial oils and hydrocarbons in
petroleum fractions among others). In the present work, an evaluation of automated on-line derivatization HPLC+GC-MS
system coupled to ROBOKROM autosampler is presented for screening non-volatile or polar compounds in natural products
and drug fields. After fractionation if necessary of analytes by HPLC, the compounds are retained in the interface trap and
derivatized in-situ in few minutes. Once solvent and by-products reaction are removed from trap, the derivatives are desorbed
and analysed by GC-MS. The system allows a selective derivatization of compound classes via esterification, acetylation or
silylation. Quality parameters of the technique and analysis of real samples are presented for each application. The on-line
derivatizacion HPLC+GC-MS system can be used as a universal technique highly competitive with LC-MS-MS instrumentation
as allows an easy identification of compounds based on GC-MS libraries and offers very good sensitivity and a cheaper cost in
term of per sample analysis.
(1)

701. Electrokinetic pumping of methanol: Studies of zirconia and hafnia monolithic structures. Ivonne M. Ferrer ,
imferrer@buffalo.edu, 580 Natural Sciences Complex, PO. Box 603000, Buffalo NY 14226-603000, United States ; Luis A.
(1)
Colón . (1) Department of Chemistry, University at Buffalo - The State University of New York, Buffalo New York 14226603000, United States
Electrokinetic pumps are easy to fabricate, have no moving parts, silent non-pulsating flow, low production cost and are
capable of an accurate delivery of small amounts of fluid. Existing EK pumps based on silica materials have encountered
problems when dealing with organic solvents. Methanol electrochemistry, for example, results in by products that decrease the
solvent pH, which disrupts silica surfaces. Metal oxides are stable at a wide pH range and can be used to design EK pumping
systems. We have synthesized zirconia and hafnia monoliths to evaluate their electrokinetic pumping capabilities. These metal
oxide EK pumps have generated higher methanol flow rates than silica monolith based EK pumps. We focus on hafnia and
zirconia electroosmotic pumping characteristics comparing these with silica based EK pumps systems. In this presentation, we
will discuss the surface characteristics of the monolithic structures in an effort to elucidate the origin of the electroosmotic flow
when using the metal oxide to pump neat methanol.
702. Advancing fundamental research and process refinement in alternative fuels through the use of accurate mass,
(1)
high resolution GC/MS. Douglas M. Stevens , luisa_pena@waters.com, 34 Maple Street, Milford Massachusetts 01757,
United States . (1) Waters, Waters Corporation, Milford Massachusetts 01757, United States
GC-FID methods used for the quality assessment of biofuels perform well for that purpose but provide insufficient information
about the cause of failed batches that would otherwise be useful for researchers and process engineers alike. By adapting
these methods to use accurate mass EI GC/MS, confident identification of unknowns can be achieved allowing directed
remedial action in a process or providing valuable information for researchers investigating areas such as alternative fuels
feedstocks or novel catalysis schemes. This presentation will include a demonstration of the use of classic techniques and
introduce examples generated with new GC/MS approaches for QTof. ASTM Method D6584, “Test Method for Determination
of Free and Total Glycerin in B-100 Biodiesel Methyl Esters by Gas Chromatography”, provides a quick and relatively
inexpensive way of assessing the quality of the transesterified oil product. However, the actual identity of chromatographic
peaks due to higher methyl esters or intermediate oil-monoglyceride products in this GC-FID method is often in doubt. So
while methods such as this are suitable for quality control of biofuel production, they provide insufficient information for
alternative fuels researchers and engineers investigating such diverse areas as catalysis, process optimization and the use of
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genetically modified feedstocks or processing enzymes/organisms. Adaptation of this method applying accurate mass
measured, high resolution GC/MS data provides a means for identifying unknowns during fundamental research or process
optimization while adopting the method that could eventually be used in a simpler form for quality control. A variety of well
established techniques including EI, CI and FI have been applied to biofuel analysis with traditional vacuum sourced GC/MS
instrument based on time-of-flight (TOF). Examples of the utility of this data for unknown identification will be presented.
(1)

703. Near Infrared Spectroscopy within in the pharmaceutical quality system. Rodolfo J. Romañach ,
rodolfoj.romanach@upr.edu, P.O. Box 9000, Mayagüez Puerto RIco 00680, Puerto Rico . (1) Department of Chemistry,
University of Puerto Rico, Mayagüez Campus, Mayagüez Puerto Rico 00680, Puerto Rico
The adoption of near infrared spectroscopic (NIR) methods in the pharmaceutical industry has lagged far behind the progress
observed in the agricultural and food industries. The pharmaceutical industry continues committed to HPLC methods that
require lengthy sample preparations and considerable solvent expenses. However, the FDA's Process Analytical Technology
(PAT) initiative has lead to a number of product filings that involve NIR spectroscopy. The company's Quality System has to
encompass the inclusion of NIR methods and these methods require the involvement of Quality Assurance (QA) personnel.
The adoption of analytical methods in a regulated industry requires adequate training of the personnel that perform the
analyses. However, the advantages, capabilities and limitations of analytical methods also have to be understood by
management and personnel that work in Quality Assurance functions, who use the information that chemists provide.
Analytical chemistry courses are often designed only for practicing chemists. This short course will be directed towards
managers, QA personnel and other supporting personnel, but will also be useful to chemists who often need to explain the
results of their work to management.
(1)

704. Education through visualization. Peter Atkins , peter.atkins001@btinternet.com, Turl St, Oxford Oxfordshire OX1
3DR, United Kingdom . (1) Lincoln College, University of Oxford, Oxford Oxfordshire OX1 3DR, United Kingdom
I shall set out what I regard are the issues confronting the generation and selection of visual images directed at the education
of chemists. I shall illustrate this attitude with concepts from general chemistry and physical chemistry. But I also confront the
issue of whether there are limits to visualization. I shall outline parts of physical chemistry where I cannot find suitable
visualizations, perhaps because they do not exist or perhaps because they would be misleading. Computer graphics are, of
course, of immense usefulness to the teacher, but I shall not focus on the conventional type of molecular graphics except to
say that they are perhaps the key to the presentation, in general, of chemical explanations to the general public. Instead, I
shall look at a variety of ways of using computer graphics, including CAD software, to portray aspects of chemistry. One of the
major problems with teaching students how to set up and solve problems in chemistry, particularly in general chemistry and
physical chemistry, springs from their fear of mathematics. How, then, can we help our students to set up solutions to
problems and to understand and enjoy what they are doing? I shall describe an approach in which almost every mathematical
and arithmetical step is expressed in a visual way. The visualizations illustrate the content of each step, which helps visual
learners, and encourages the stronger students to think about, and therefore to understand more deeply, what they are doing.
Chemists also have a responsibility to reach out to the general public so that their activities are understood and appreciated
(and, of course, supported). I shall show how visualizations can be used to impart even quite sophisticated ideas (for instance,
of thermodynamics) and of the processes involved in reactions.
(1)

705. Fostering collaborations between higher education and K-12 schools. Carmen V Gauthier ,
cgauthier@flsouthern.edu, 111 Lake Hollingsworth Dr., Lakeland FLORIDA 33801, United States . (1) Chemistry and Phyics,
Florida Southern College, Lakeland FLORIDA 33801, United States
Current job trends indicate that science and in particular chemistry will continue to play a central role in innovation and
technology. In central Florida, we found that many talented students have had little or no exposure to scientific or technical
careers outside the classroom. While students may have heard that scientific and technical fields can lead to higher-paying
jobs, the students lack opportunities and mentors who can help them to see themselves as potential scientists or engineers; as
a result many high school students do not take the necessary courses to prepare for college programs in science or technical
fields. This presentation will focus on the programs we have developed to foster a greater interest in science for minority and
economically disadvantage students such as: 1) developing science kits for fifth graders and inviting them to visit the college,
2) providing after school chemistry labs for students enrolled in AP chemistry, 3) holding career day workshops for students,
and 4) organizing workshops for high school teachers.
(1)

706. Rise of chemistry education research in Turkey: What are the challenges? Mustafa SOZBILIR ,
(1)
sozbilir@atauni.edu.tr, Kazım Karabekir Education Faculty, Erzurum - 25240, Turkey ; Hulya KUTU ; Mehmet Diyaddin
(1)
YASAR . (1) Departmen of Secondary Science and Mathematics Education, Ataturk University, Erzurum - 25240, Turkey
Research in the field of science education has undergone a marked transformation after the Cold War era. Together with the
developments in science education research, chemistry education, which focuses on learning and teaching chemistry, has
emerged as a new field of research. Research in chemistry education is a new enterprise for Turkey. This study aimed at
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providing an outline for the development of chemistry education research in Turkey and to compare the papers published in
Turkish and international journals in chemistry education in the last ten years in terms of methodological aspects. Total of 879
chemistry education research papers published in the last ten years in national and international journals. The results of the
study showed quite significant differences between the research approaches used and the subjects that frequently studied by
the Turkish and foreign chemistry educators. Although quantitative researches are dominated the chemistry education
researches, there is an emerging increase in qualitative and mixed method research in international papers, while this case
was in minority in Turkish papers. When the samples of the researches were compared, it was seen that Turkish researchers
mainly studied high school and university students, international research covered a wide age range. Finally, almost three
quarters of Turkish chemistry education research published carried out only with one data collection tool, the international
researchers were inclined to use more than two data collection instruments and different methods of data analysis.
+

(1)

707. Peer Mentoring: The power to unlock the K-20 human potential to college completion. Juan Lopez-Garriga ,
(1)
sonw@caribe.net, P.O. Box 9019, Mayaguez Puerto Rico 00681, United States ; Samirah Mercado . (1) Department of
Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00681, United States
The idea that “the best way to learn is to teach but in order to teach one must learn” empowers university graduate and
undergraduate students in science, mathematics, and technology to become mentor of K-12 students. However, it is
necessary to evaluate questions such as: Can peer mentoring programs increase the motivation and basic knowledge of high
schools students, needed to pursue college education? Graduate and Undergraduate Students Enhancing Science and
Technology in K-12 Schools project integrated science and technology through the Global Learning and Observation to Benefit
the Environment (GLOBE) program and the Calculator Based Laboratory and Sensor (CBL-S) initiative with scientific
measurements. This peer mentoring approach enhanced the coherent link between university graduate and undergraduate
students with science education and skills of pre-college teachers and students providing the leadership, resources, materials,
equipment, and coordination to K-12 student training, K-12 teachers workshops, follow-up activities, and visit to the University
facilities. The data for the evaluation were obtained from the Office of Institutional Research and Planning of the University of
Puerto Rico, Mayagüez Campus, showed a 2.2 fold increase in the number of students from the participating schools, while
the number of students from schools not impacted by the expository program remains almost constant. The improvement can
be attributed to the interactions and experiences between graduate and undergraduate students with pre-college students and
teachers. Thus, peer mentoring initiatives focus any area of education can significantly improve the knowledge and
experiences of K-12 teachers and their students.
(1)

708. Effects of Web Quests on the Performance of Students in Chemistry. Ronaldo C. Reyes , reyesrnld@yahoo.com,
Tabaco City, Tabaco City Albay 4511, Philippines . (1) Chemistry, Tabaco National High School, Tabaco Albay 4511,
Philippines
It is a demeaning reality for the science teachers that inability of students to transfer knowledge acquired in classroom settings
into real life situations is really an alarming dilemma that should be given attention. The students' performance in science,
especially in Chemistry, is continuously flanking as revealed by the results of various achievements tests. With the
deteriorating performance of the students in science, there is a need for the educators to upgrade instruction and one way of
doing this is by letting the students explore the vast information in the World Wide Web through Chemistry Web Quests.
This study was conducted to determine the effects of Web Quests on the performance of third year students of Tabaco
National High School. Participants of the study involved the 100 students of Engineering Science Education Program (ESEP)
classes. The students in the control group were given the conventional homework using book, paper and pen while in the
experimental group, students were given Web Quests as their homework. The experimental method of research was
employed in this study. A pretest and posttest was given before and after the conduct of the study, respectively.
Findings of the study showed a significant increase in the performance of the students in the experimental group. Another
promising result is that there was a significant pre- post mean gain in the performance of the students, favoring the
experimental one.
It is therefore recommended that Web Quests should be used in teaching for the improvement of the performance level of
students in Chemistry.
(1)

709. Engaging undergraduates as students and teachers: Peer-Led Team Learning (PLTL) Morton Z. Hoffman ,
hoffman@bu.edu, 590 Commonwealth Avenue, Boston Massachusetts 02215, United States . (1) Department of Chemistry,
Boston University, Boston Massachusetts 02215, United States
PLTL was created in the early 1990's at the City College of New York in response to the observation that the students entering
colleges and universities were increasingly more poorly prepared in chemistry and mathematics. PLTL is a partnership of
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faculty, learning specialists, and peer leaders who work together to help students build conceptual understanding and
problem-solving skills in their science and mathematics courses. The PLTL model introduces a new dimension, the peer-led
workshop, where students work together in groups to solve challenging problems that have been designed by the faculty so as
to engage them with the subject material and with each other. The workshop group is guided by an experienced leader, such
as a graduate student or an undergraduate who had taken the course earlier, who has been trained to lead the workshop. In
short, PLTL provides an active learning experience for the students, a leadership role for the undergraduate or graduate
workshop leader, and a creative new dimension to faculty teaching. We have developed written and computer-based materials
for the PLTL workshops of our honors-level general chemistry course that can also be used in conjunction with other guidedinquiry pedagogy. With detailed guidance from the instructor-generated written materials and from the workshop leaders, the
students explore all the topics of general chemistry, especially those that always prove to be the most difficult: equilibria,
microscopic gaseous behavior, chemical kinetics, and quantum concepts. Examples of the workshop exercises will be
presented and discussed.
(1)

710. A inventory to support teaching and learning of chemistry in the molecular sciences. Tony Wright ,
(1)
(1)
anthony.wright@uq.edu.au, St Lucia, Brisbane Queensland 4072, Australia ; Susan Hamilton ; Mary Rafter . (1) School of
Education, The University of Queensland, Brisbane Queensland 4072, Australia
Chemistry is an enabling science in the sense that it is composed of the concepts that describe the molecular world. The
challenge for the educator is to help students build a coherent framework of these concepts that allow them to apply the ideas
usefully in chemistry or the closely related sciences and technologies. This paper will describe a project, a concept inventory,
that has been developed and validated that directly targets the chemical knowledge of students entering introductory
molecular life science courses(Wright et al., 2010). The inventory is an online tool that gives lecturers and students feedback
to help them develop their teaching and learning. The results from the inventory show that it is effective at three different
levels: It uncovers student's misconceptions about many of the basic chemical concepts.· It provides students with information
about conceptual areas of strength and weakness.· It gives information about whether students have a coherent body of
knowledge about chemistry ready to apply in their chosen domain.The inventory also provides a tool for educators to research
the efficacy of courses and curricula. The development of related testing instruments holds the prospect of providing insight
into the ways in which students develop their understanding and how the process can be facilitated.
Wright, T., Hamilton, S., Rafter, M., Howitt, S., Anderson, T., Costa, M., et al. (2010). Molecular Life Sciences Concept
Inventory. Retrieved 10/3/2011, from http://www.lifescinventory.edu.au/
(1)

711. Comparative analysis of the students´ conceptions change about Chemistry learning. Sonia Esther Torres ,
storres@pedagogica.edu.co, Cra 66 A 53-40, cra 50 3-07, Bogotá Bogota 057, Colombia . (1) Ingenieria, Universidad Libre,
Bogota Cundinamarca 057, Colombia
This research work is aimed at finding out the initial and final conceptions of first semester engineering students at a private
university in Colombia, in order to make a comparative analysis and establish if there are changes in the reconstruction and
construction of chemical concepts, after the application of a proposed pedagogical and didactic strategy, based on the
constructivist paradigm. This study suggests that learning is a dynamic and social process in which the learner constructs
meaning from his previous experiences related to his own preconceptions. In Ausubel's view, to learn meaningfully, students
must be responsible for their own learning and contents should be potentially meaningful. Ausubel's theory of learning also
claims that new concepts to be learned can be incorporated into more inclusive concepts or ideas. The class work is supposed
to be a research activity that seeks conceptual, procedural and attitudinal changes in the students as the most appropriate way
of building knowledge in the field of chemistry and its application in engineering. The methodology used during the teaching
process used a Likert-type instrument that collected data about students´ attitudes towards chemistry. The pre test aimed at
reviewing students´ theoretical conceptions and the post test was applied after the strategy application to check the possible
changes. The test involved mind maps, experimentation in the lab and writing reports in order to get evidence from changes in
the students' conceptions. Pedagogical inferences were derived from the findings, and implications for future research were
outlined.
(1)

712. Problem based learning in chemistry teaching. Jose Mario Alcudia , xxmas2@yahoo.com.mx, Sauz tostado Mz 17
(1)
(1)
Lt. 8 Cruz del farol, Mexico City, México Distrito federal 14248, Mexico ; Gilda De la puente ; J,Héctor Gutierréz Ávila . (1)
Colegio de Ciencias y Humanidades Azcapo, Universidad Nacional Autonoma de México, Mexico Distrito Federal 14248,
Mexico
El aprendizaje basado en problemas (ABP) se inicio en los años 70's en la escuela de medicina de la universidad de
McMaster Canadá). El aspecto central del ABP consiste en colocar a los estudiantes frente a un reto que es un problema no
conocido y a partir de allí desarrollar nuevos conocimientos a través de una estrategia inquisitiva.
En el ABP se parte de una pregunta, de lo “desconocido” en búsqueda de nuevos conocimientos. Los problemas que hemos
elaborado son productos de nuestra tarea colectiva y tienen como característica que además que de la presentación del
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problema para su investigación bibliográfica culminan con una actividad experimental. El problema que presentamos es del
tipo multidisciplinario y se intenta que abarque varias disciplinas, en este caso está relacionado con la bilogía, física y
química. El problema se elaboró con estudiantes del nivel medio superior con el objetivo de lograr un conocimiento químico
del agua donde la perspectiva es alcanzar una comprensión mayor de los conceptos; disoluciones, mezclas y separación de
mezclas.
(1)

713. Molecular City. Renske de Jonge , r.m.de.jonge@rug.nl, Nijenborgh 9, Groningen Groningen NL9747AG, The
(2)
Netherlands; Jan Apotheker , j.h.apotheker@rug.nl, Nijenborgh 9, Groningen Groningen NL9747AG, The Netherlands. (1)
Faculty Office of Education, University of Groningen, Groningen Groningen NL9747AG, The Netherlands (2) Department of
Chemistry Education, University of Groningen, Groningen Groningen NL9747AG, The Netherlands
In order to develop material for new media Science LinX partnered with the Groningen municipality, to develop an app for the
I-phone and for android phones. The app called 'Molecular city' translates tags into augmented reality illustrations of
molecules, that are superimposed over the camera view of the phone. By changing position the molecule can be viewed from
different angles.

Tags are attached to different locations and shops in the city, starting at the central train station. Molecules are chosen in such
a way that they illustrate the chemistry of everyday life. For example vitamin C is connected to a fruitshop, caffeine is
connected to a café. In total 20 molecules and tags have been developed. Together with the molecules a small explanation is
given. The route is chosen in such a way that participants end up in the 'der Aa church' the main venue for the 'Night of Art and
Science'. This night (4-6-2011) is focused on the International Year of Chemistry. During the interactive presentation we'll
discuss: · the concept, building a new media application to introduce science to the general public · transfer to other cities and
locations, opening up the possibilities to learn from each other. Science LinX, the University of Groningen science center,
plays a pivotal role in a successful outreach program to attract young people to science and technology (STEM), linking
informal personalized learning with the school curriculum.
714. Withdrawn
(1)

715. Chemical sciences in Africa: Historical insights and major milestones. Berhanu Abegaz ,
b.abegaz@aasciences.org, Miotoni Lane, Nairobi Kenya 24916-00502, Kenya . (1) African Academy of Science, Nairobi
24916-00502, Kenya
This lecture is about those scientists and research groups that laid the foundation of chemistry in Africa. Although the
applications of natural products such as incense, opium, castor oil, were known in Egypt 3500 years ago, there is little
indigenous chemical knowledge that emerged during the post Lavoisier era up to the 1900s. The development of chemistry in
South Africa during the last 100 years is relatively well documented. Chemical research was linked to cattle farming and
associated poisonous plants. Ghanian and Nigerian chemists pioneered in the 40s by investigating West African plants for
anti-sickling and anti-plasmodial substances. The limonoid gedunin is one out of many that was discovered at the time. The
drug Nicosan in 2005 is also the outcome of the continued search for cure to sickle cell anemia. The development of chemistry
in countries like Cameroon, Tanzania, Kenya, Ethiopia, etc, is a more recent phenomenon. Chemistry has developed relatively
well during the last decades with several research groups actively discovering natural compounds, while others are
undertaking synthesis and analysis. The celebration of the IYC should therefore allow reflections on the role of chemistry for
development especially for Africa. Many countries in Africa will probably not meet the MDGs in 2015, and hence they will
unquestionably remain as key drivers for policy and actions in subsequent years. Chemists should have significant roles in this
regard since chemistry can make definite contributions to at least the six of the eight Millennium Development Goals.
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716. The Global Water Experiment: Developing a truly global water treatment activity. Erica Steenberg ,
(2)
erica.steenberg@wits.ac.za, Private Bag 3, WITS, Joahnnesburg 2050, South Africa ; Mary F Ostrowski . (1) University of the
Witwatersrand, RADMASTE Centre, Johannesburg 2050, South Africa (2) Chlorine Chemistry, American Chemistry Council,
Washington DC 20002, United States
Chemistry helps provide safe drinking water, one of the most important contributors to public health. The aim of the “No Dirt,
No Germs” water treatment activity in the International Year of Chemistry Global Experiment is to introduce students to the
principles of water treatment, including filtration and disinfection. This paper will discuss the features of the activity and the
challenges the developers faced to extend the design so that quantitative results could be generated by students from diverse
areas of the globe. The results from the activity are very much influenced by the quality of the water sample used and the
developers had to ensure that results from different parts of the world could be logged with confidence.
(1)

717. UNESCO and the International Year of Chemistry: Now and beyond 2011. Rovani Sigamoney ,
(1)
r.sigamoney@unesco.org, 1 Rue Miollis, Paris Ile de France 75015, France ; Julia Hasler . (1) Division of Basic and
Engineering Sciences, UNESCO, Paris 75015, France
IUPAC and the United Nations Educational, Scientific and Cultural Organisation (UNESCO) are partners for the International
Year of Chemistry 2011. UNESCO's contribution to the promotion of Chemistry (especially during IYC2011) in developing
countries thus far will be addressed as well as the aim beyond 2011 in these countries. UNESCO's global priorities are Africa
and Gender Equality and during IYC2011 these themes were prominent for Chemistry. UNESCO contributes to the
achievement of each of the MDG's through its fields of competence - education, science, culture, communication and
information. The UN Millenium Development Goals specifically concentrating on science and education will be discussed.
UNESCO aims to promote science and chemistry through education and culture. The future of Chemistry is also dependant on
the increase of youth studying science - a factor that needs to be addressed for the global future of Chemistry.
718. Reactivity and applications of triarylboron-functionalized metal compounds and four-coordinate boron
(1)
compound. Suning Wang , wangs@chem.queensu.ca, 90 Bader Lane, Kingston Ontario K7L 3N6, Canada ; Zachary M
(1)
(1)
(1)
(1)
(1)
(1)
Hudson ; Ying-Li Rao ; Jia-sheng Lu ; Hazem Amarne ; Barry Blight ; Christina Sun . (1) Chemistry, Queen[apos]s
University, Kingston Ontario K7L 3N6, Canada
Triarylboranes and four-coordinate organoboranes have emerged recently as highly attractive materials for various
applications including organic optoelectronic devices and sensors. Our recent research has focused on the impact of a
triarylborane group on the properties of metal compounds and the chemical transformation of four-coordinate boron
compounds. We have observed that triarylborane-metal or triarylborane-four-coordinate boron hybrid molecules often display
distinct photophysical, chemical/photochemical properties due to the mutual influence of the boron and the metal center or the
two different boron centers in the molecule. The synthesis and application aspects of these new compounds will be presented.
(1)

719. Conjugated organoborane oligomers and macrocycles. Frieder Jaekle , fjaekle@rutgers.edu, 73 Warren Street,
(1)
Newark NJ 07102, United States ; Pangkuan Chen . (1) Department of Chemistry, Rutgers University-Newark, Newark NJ
07102, United States
Boron-containing pi-conjugated systems are anticipated to be of considerable significance in the area of n-type
semiconductors, nonlinear optical and electron-transport materials, emitters in OLEDs, etc. Tricoordinate organoborane
compounds also serve as selective probes and chemosensors for anions such as fluoride and cyanide. All these properties
are related to the electron-deficient nature of boron, which gives rise to overlap of the empty p orbit with pi* orbitals of attached
pi-conjugated organic moieties. We have developed several highly selective and versatile routes to conjugated organoborane
polymers that contain boron as integral part of the polymer main chain. Here we describe our very recent studies on
organoborane oligomers and macrocycles that are structurally well controlled and defined in conjugation length. The
realization of well-defined oligomers allows for detailed examination of structure-property relationships and is expected to
provide a thorough understanding of energy and charge transport properties. Boron-containing macrocycles, on the other
hand, are of interest as receptors, catalysts, and building blocks of supramolecular structures.
(1)

720. Phosphazene and thiophosphinoyle substituted indenes: A new pincer ligand platform. Blanca Martin-Vaca ,
(1)
bmv@chimie.ups-tlse.fr, 118 Route de Narbonne, Bat 2R1, Toulouse Haute Garonne 31062, France ; Noel Nebra ; Jerome
(1)
(1)
(1)
Lisena ; Pascal Oulié ; Didier Bourissou . (1) LHFA, UNIVERSITE PAUL SABATIER, CNRS, TOULOUSE 31062, France
In the general context of polyfunctional ligands, we are developing new fluorenyl and indenyl ligands featuring pendant
1
coordinating side-arms such as phosphazene or thiophosphinoyle groups. η -Coordination of the ring can be enforced by
1
coordination of a phosphazene sidearm, and the presence of two phosphazene, or thiophosphinoyle groups, can support the
2
coordination of the indenyl ring as a 2-indenylidene. The synthesis of both types of complexes of 2-indenylidene will be
2
described and their unusual bonding situation will be discussed from both experimental and theoretical viewpoints. The
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influence of the presence of the phosphorylated coordinating side-arms on the reactivity of the resulting complexes will also be
presented.

References:
[1] a) C. Freund, N. Barros, H. Gornitzka, B. Martin-Vaca, L. Maron, D. Bourissou, Organometallics 2006, 25, 4927. b) P.
Oulié, C. Freund, B. Martin-Vaca, L. Maron, D. Bourissou, Organometallics 2007, 26, 6793.
[2] a) P. Oulié, N. Nebra, N. Saffon, L. Maron, B. Martin-Vaca, D. Bourissou, J. Am. Chem. Soc. 2009, 131, 3493. b) N. Nebra,
J. Lisena, N. Saffon, L. Maron, B. Martin-Vaca, D. Bourissou, Dalton Trans. in press.
(1)

721. Applications of P=C bonds in polymer science and catalysis. Derek P. Gates , dgates@chem.ubc.ca, 2036 Main
Mall, Vancouver British Columbia V6T1Z1, Canada . (1) Department of Chemistry, University of British Columbia, Vancouver
British Columbia V6T1Z1, Canada
The synthesis of new polymers with unique function and properties is an area that is attracting considerable interest. This
presentation will survey the recent advances in our laboratory towards the development of addition polymerization for P=C
bonds as a route to an unprecedented class of phosphine-containing macromolecules, the poly(methylenephosphine)s.
Highlighted will be our investigations of the preparation and potential applications of block and random copolymers of
phosphaalkenes with olefins. Recent results wll be presented in the use of P-C polymers as efficient and recyclable supports
for Pd-catalyzed reactions used in organic synthesis. The development of new chiral P=C compounds and their use in
asymmetric catalysis will be discussed.
(1)

722. Asymmetric bifunctional organocatalysis with 6'-OH Cinchona alkaloids. Pankaj Chauhan , pukch89@gmail.com,
(1)
Guru Nanak Dev University, Department of Chemistry, Amritsar Punjab 143005, India ; Swapandeep Singh Chimni . (1)
Department of Chemistry, Guru Nanak Dev University, Amritsar Punjab 143005, India
Cinchona alkaloids and their derivatives have attracted much attention in asymmetric organocatalytic reactions especially due
1
to their unique molecular recognition ability. Recently, 6'-OH Cinchona alkaloids have emerged as powerful organocatalysts
2
for the asymmetric transformations. These catalysts possess dual functionality (6'-OH and tertiary amine) for synergic
activation of substrates, as well as C9-OH for further functionalization, which can be advantageously exploited to fine-tune
properties such as basicity and conformation, therefore affecting their catalytic performances for high yield and enantioinduction. We have developed highly enantioselective carbon-carbon bond formation reactions for the synthesis of potentially
bioactive molecules by the application of 6'-OH Cinchona alkaloid catalysts using different electrophiles (isatins, N-sulfonyl
3
imines and nitroalkenes) and nucleophiles (indoles, naphthols and prochiral carbonyl compounds). The results of our
investigations will be presented.

References:
1. (a) Y.-C. Chen, Synlett, 2008, 1919-1930; (b) T. Marcelli, H. Hiemstra, Synthesis, 2010, 1229-1279.
2. T. Marcelli, J. H. van Maarseveen, H. Hiemstra, Angew. Chem. Int. Ed. 2006, 45, 7496-7504.
3 (a) P. Chauhan, S. S. Chimni, Chem. Eur. J. 2010, 16, 7709-7713: (b) P. Chauhan, S. S. Chimni, Eur. J. Chem. 2011, earily view.
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723. Understanding the diastereoselectivity of the α,α-diphenylprolinol trimethylsilyl ether-catalyzed domino
(1)
reactions. Chiong Teck Wong , wongct@ihpc.a-star.edu.sg, 1 Fusionopolis Way, #16-16 Connexis, Singapore Singapore
138632, Singapore . (1) Agency for Science, Technology and Research (A*STAR), Institute of High Performance Computing
(IHPC), Singapore 138632, Singapore
1

The α,α-diphenylprolinol trimethylsilyl ether ((S)-Cat1) catalyzed cascade reactions between (i) 5-oxoalkanal and nitroalkene,
2
and (ii) 5-oxoalkanal and α,β-unsaturated carbonyl compound, have been reported recently. We present here insights into the
diastereoselectivity of the experimentally observed cyclohexane products in the above two reactions, via theoretical studies on
their reaction mechanisms. The synthesis of a cyclohexane product with six chiral centres, catalyzed by (S)-Cat1, will also be
discussed.

References:
1. Hayashi, Y.; Okano, T.; Aratake, S.; Hazelard, D. Angew. Chem. Int. Ed.
2. Zhao, G. –L.; Dziedzic, P.; Ullah, F.; Eriksson, L.; Cordova, A. Tetrahedron Lett. 2009, 50, 3458.

2007,

46,

4922.

(1)

724. Bifunctional thioureas as organoacatalysts for asymmetric organic transformations. Christoforos G. Kokotos ,
ckokotos@chem.uoa.gr, Panepistimiopolis, Athens Attiki 15771, Greece . (1) Department of Chemistry, Laboratory of Organic
Chemistry, University of Athens, Athens 15771, Greece
The dramatic pace of expansion of the organocatalysis field has constituted organocatalysis as the third major branch of
modern asymmetric catalysis. A number of novel organocatalytic activation modes have emerged providing a variety of elusive
organic transformations. We have recently developed bifunctional organocatalysts containing a primary amine functionality
and a thiourea moiety which have been utilized successfully in the case of the “difficult” Michael reactions between aromatic
ketones and nitroolefins. This new class of primary amine-thiourea organocatalysts based on tert-butyl esters of natural amino
acids, like 1, provide the desired products in good to high yields and excellent enantioselectivities. Furthemore, after
exploration on the nature and importance of the chiral centers of the catalyst, a structure possessing a secondary amine and a
thiourea functionality (2) has been identified as an excellent catalyst for the aldol reaction.

725. Chiral N-heterocyclic carbenes and acyclic diaminocarbenes: Synthesis, characterization and application to
(1)
asymmetric transition metal catalyzed reactions. Kerry-Ann Green , coreo_18@yahoo.com, Mona, Kingston 7 St.
(1)
(1)
(2)
Andrew, Jamaica ; Tara P Dasgupta ; Paul T Maragh ; Kamaluddin Abdur-Rashid . (1) Department of Chemistry, University
of the West Indies, Mona, Kingston 7, Jamaica (2) Kanata Chemical Technologies Inc., MaRS Centre, South Tower, 101,
Canada
N-Heterocyclic carbenes (NHCs) and acyclic diaminocarbenes (ADCs) represent classes of ancillary carbon donor ligands that
are increasingly being applied to catalytic transformations involving transition metals. Their strong sigma donating properties
have allowed for the preparation of very robust and stable metal complexes that rival tertiary phosphine counterparts in activity
and scope. We are interested in extending these applications of carbenes to chiral ADCs and NHCs, their corresponding chiral
transition metal complexes and their applications in asymmetric catalysis. Here we report the synthesis of chiral formamidium
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salts, and azolium salts containing the planar chiral [2.2]paracyclophane moiety; the preparation of their corresponding
transition metal complexes and the characterization and application of these systems to a number of metal catalyzed
reactions.

(1)(2)

726. Developing of heterogeneous catalysts for hydroamination reactions. Oriol Jimenez Silva
,
(2)
(2)
ojimenezs@unisalle.edu.co, Cra. 2 No. 10 - 70, Bogota Cundinamarca, Colombia ; Johannes Lercher ; Thomas Müller . (1)
Department of Sanitary and Environmental Engineering, Universidad de La Salle, Bogotá Cundinamarca 11001000, Colombia
(2) Institute of Technology Chemistry II, Technical University of Munich, Bogotá Cundinamarca 11001000, Colombia
The direct addition of an N-H group to a CC double or triple bonds is one of the most efficient ways for the synthesis of
amines. However, improved catalytic routes are necessary to enable industrial applications and to make the existing
processes greener. Our target was to prepare and test different heterogeneous catalysts on the basis of known homogeneous
catalysts. The immobilization of cationic metal complexes was possible by using ionic liquids, as their mixing properties with
other solvents render them perfect candidates for multi-phase catalysis. The main advantage of the newly developed
immobilized catalysts was that they generally showed a higher catalytic activity and selectivity than the corresponding
homogeneous catalysts. The use of ionic liquid enabled to carry out hydroamination reactions at lower temperatures and
atmospheric pressure. Compared to homogeneous catalysis the recovery of the developed catalysts was much easier. It is
anticipated that these catalysts can also be used for gas phase reactions.
Alternative to catalysts on the basis of Lewis acidic transition metal complexes, modified H-BEA catalysts were prepared. A
series of catalysts was prepared by dealuminating H-BEA using three different reagents and by carrying out leaching for
different time durations. The catalytic study of these modified catalysts provided information about the change in activity with
change in Brønsted and Lewis acidity. Characterization of these catalysts using various techniques like BET, IR of adsorbed
pyridine and SEM provided useful information about the changes in surface area, acidity and particle size.
(1)

727. N-Heterocyclic carbene-catalyzed oxidation of aldehyde by CO2. Chiong Teck Wong , wongct@ihpc.a-star.edu.sg,
1 Fusionopolis Way, #16-16 Connexis, Singapore Singapore 138632, Singapore . (1) Agency for Science, Technology and
Research (A*STAR), Institute of High Performance Computing (IHPC), Singapore 138632, Singapore
1-2

The N-heterocyclic carbene (Cat1) catalyzed oxidation of aldehydes by CO2 has been reported recently. Understanding the
reaction mechanism is of importance as these organocatalytic reactions could potentially be used on a large scale for CO2
sequestration, to mediate the effects of global warming. We present here a theoretical investigation on two fundamentally
1
different reaction mechanisms proposed in the literature: (i) via the initial reaction between Cat1 and CO2, and (ii) via the
2
initial reaction between Cat1 and aldehyde. The possibility of Cat1 catalyzing aliphatic aldehydes will also be discussed.

References:
1. Gu, L.; Zhang, Y. J. Am. Chem. Soc. 2010, 132, 914.
2. Nair, V.; Varghese, V.; Paul, R. R.; Jose, A.; Sinu, C. R.; Menon, R. S. Org. Lett. 2010, 12, 2653.
728. Withdrawn
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729. Environmental specimen banks: Opportunities for substance-related monitoring. Heinz Ruedel ,
(1)
Heinz.Ruedel@ime.fraunhofer.de, Auf dem Aberg 1, Schmallenberg . 57392, Germany ; Werner Koerdel . (1) Department
[apos]Environmental Specimen Bank[apos], Fraunhofer IME, Schmallenberg 57392, Germany
A current project of the IUPAC 'Chemistry and the Environment' division aims to elaborate 'Guidance for substance-related
environmental monitoring strategies regarding soil and surface water'. One task is the assessment of monitoring strategies
applying environmental specimen banks (ESBs). Generally, environmental monitoring of chemicals provides important
information for their risk assessment. Together with effect data from laboratory tests, this exposure information can be used
within the management process for hazardous chemicals. Experience shows that problems with chemicals have often arisen
after they had been in use for years. For example, certain chemicals with endocrine disrupting properties or perfluorinated
compounds were recognized as hazardous only after decades of commercial use. Moreover, chemicals are often not detected
in the environment because of limitations of analytical methods (e.g., nanomaterials). Hence, retrospective data on potential
exposures and environmental concentration trends are helpful to assess the relevance of a given compound. Based on such
considerations the idea of ESBs was developed. The unique feature of ESBs - storing regularly sampled material under
conditions which assure that its chemical information content does not change over time - allows the retrospective analysis of
biota specimens as well as of abiotic media such as soil or sediments. Such investigations may be used for chemicals risk
assessment (e.g., identifying chemicals of concern) or policy success control (e.g., checking whether bans of chemicals are
effective). ESBs are already operated, e.g., in Sweden, USA, Canada, Japan, Germany, and South Korea (more information:
www.inter-esb.org). Examples from successful ESB applications will be presented.
730. Compositional profiles of polycyclic aromatic hydrocarbons in higher plants using multivariate analysis
(1)
techniques. Samuel O Sojinu , sojinuok2000@yahoo.com, College of Natural Sciences, P.M.B 3005, Redemption Camp,
(2)
(3)
Mowe Ogun 234, Nigeria ; Oludayo O Sonibare ; Ezra Gayawan . (1) Chemical Sciences, Redeemer[apos]s University,
Mowe Ogun 234, Nigeria (2) Chemistry, University of Ibadan, Ibadan Oyo 234/02, Nigeria (3) Mathematical Sciences,
Redeemer[apos]s University, Mowe Ogun 234, Nigeria
Thirty six higher plants sampled from oil exploration sites in Niger Delta, Nigeria were analyzed with gas chromatography–
mass spectrometry to determine the occurrence, distribution and compositional profiles of polycyclic aromatic hydrocarbons
(PAHs). The Σ28PAH ranged from 335 to 3094 ng/g. Higher PAHs concentrations were observed in the plants with
predominance of 2 and 3 ring PAHs. Multiple linear regression (MLR) and principal component regression (PCR) were used in
predicting the soil PAHs concentrations based on the concentrations of PAHs obtained in plant species collected from the
same locations, the results showed that non woody plants gave more reliable predictions. The Principal Component Analysis
(PCA) shows the plants in all the locations do not maintain a particular pattern in their total PAHs concentrations. The differing
physiological characteristics and maturity in the plants could be responsible for the observed patterns. Similarly, the PCA
recognised three main clusters in the PAHs distribution among the plant samples from all locations; the distinct dissimilar
molecular masses, density and solubility might be responsible for the observed pattern exhibited by the PAHs.
Key words: Higher plants, polycyclic aromatic hydrocarbons, Principal component analysis, multiple linear regression and
principal component regression
731. Study of the interaction of montmorillonite particles with organic molecules and metallic ions. Gustavo Rangel(1)
Porras , rangel_porrasgustavo@hotmail.com, Noria Alta s/N, Col. Noria Alta, Guanajuato Guanajuato 36050, Mexico ; Pedro
(1)
(2)
(1)
Rangel-Rivera ; José Ramón Gasca-Tirado ; Pilar González-Muñoz . (1) División de Ciencias Naturales y Exactas,
Universidad de Guanajuato, Guanajuato Guanajuato 36050, Mexico (2) División de Ciencias de la Salud e Ingenierías,
Universidad de Guanajuato, Celaya Guanajuato 38060, Mexico
Interactions of clay particles with inorganic and organic species in aqueous solution are latent in environment system such as
soils and water. In addition, clays minerals have been used in many industrials applications such as: removal of water
pollutants, immobilization of enzymes or pharmaceuticals, catalysis in fine chemistry, etc. In the above application, it is
important to study the sorption processes carry out between species in solution and the solid with the purpose to know the
conditions most adequate to be favorable this process. In our case, we study the sorption process on montmorillonita K-10,
using some amino acids as well as lead ions. The clay characterization was carried out by X-ray diffraction, infrared
spectroscopy, thermal analysis and nitrogen adsorption at 77 K. Some characteristics of particles change with the inclusion of
organic molecules and the study of the differences is helpful to understand the adsorption process. Amino acid are fixed on the
solid surface and occupying the interlayer space of clay, which depends of the concentration as well as the kind of amino acid.
In addition, the presence of lead ions in the solution modifies the retention of organic molecules for the complex formation. The
retention behavior depends of pH as well as the chemical characteristics of metallic ions and organic molecules.
(1)

732. Improvement of lime reactivity towards desulfurization by hydration agents. Paul Maina , mainap@tut.ac.za,
(1)
Private bag x680 0001, Pretoria Gauteng, South Africa ; Makame Mbarawa . (1) Department of Mechanical Engineering,
Tshwane University of Technology, Pretoria Gauteng, South Africa
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Ammonium acetate, calcium acetate and citric acid were used as hydration agents so as to improve lime reactivity towards
desulfurization. Sorbents made from these additives were compared to a sorbent made from water hydration only. To test the
improvement of lime's reactivity, dry and wet flue gas desulfurization (FGD) were simulated in laboratory fixed bed reactor and
pH-stat apparatus respectively. All additives improved lime's reactivity towards FGD. Calcium acetate sorbents proved to be
the best both in dry and wet FGD process, followed by citric acid. Both ammonium acetate and citric acid had minimal
improvement especially in dry FGD. It was though that the improvement in reactivity test was caused by improvement in the
surface area of lime and the nature of additives. BET (Brunauer-Emmett-Teller) surface area analysis was used to prove the
surface area improvement suggestion.
733. Withdrawn
(1)

734. Water quality status and trends in the United States, Matthew C Larsen , mclarsen@usgs.gov, 439 National
(1)
(1)
Center, Reston VA 20192, United States ; Pixie A Hamilton ; Donna N Myers . (1) Climate and Land Use Change, U.S.
Geological Survey, Reston VA 20192, United States
Water-quality problems in the U.S. have changed over the last several decades since the Clean Water Act and are now mainly
attributable to nonpoint sources of pollution from agricultural and urban land, forest harvesting, and atmospheric deposition.
USGS monitoring and research focuses on assessment of nonpoint sources that affect water quality status and trends over
various time scales. USGS science addresses the physical, chemical, and biological conditions of water bodies and the effects
of human activities—including, for example, the introduction of complex mixtures of toxic compounds, disturbance in land
cover, nutrient enrichment, and invasive species—all within a context of natural factors related to climate, hydrology, and
biogeochemistry. USGS information thereby characterizes where, when, how, and why the Nation's water quality is impacted,
and how modifications in land and water use, climate, and regulatory policies and management strategies affect water quality
for human and ecosystem needs, now and into the future.
(1)

735. Persistent organic pollutants residues in Nairobi River. Shem O. Wandiga , sowandiga@uonbi.ac.ke, P.O. Box
(1)
(1)
(1)
30197-00100, Nairobi Nairobi 00100, Kenya ; Elizabeth N. Ndunda ; Florence K. Gitari ; Paul M. Shiundu ; Vincent O.
(1)
Madadi . (1) Department of Chemistry, University of Nairobi, Nairobi 00100, Kenya
Despite the banning of persistent organic pollutants (POPs) by the Stockholm Convention, appreciable amounts are still
detected in the environment due to their persistence, illegal use and leakage from obsoletes stocks. This study investigates
the level of POPs residues in Nairobi River. 54 sediments and water samples from three sites along Nairobi River were
extracted and screened for seventeen organochlorine pesticides and ten indicator PCBs using GC/ECD. Mean pesticides
residues ranged from 0.01- 41.91µg/kg for endosulphan II and endrin aldehyde in sediments and BDL-39.67ng/L in water. The
concentration of PCBs ranged from BDL - 718.78±1.71ng/L in water and BDL- 157.64±1.52µg/kg in sediments in 2008 and
from BDL- 838.23±16.09ng/L in water and BDL- 88.01±4.86µg/kg in sediments in 2009.The pesticides α- HCH, β-HCH, λHCH, heptachlor epoxide, and p,p' DDD had detection frequency of 100% in sediments while in water α-HCH, λ-HCH, δ-HCH,
heptachlor epoxide, endosulphan I, and endrin had detection frequency of 100%. High PCBs levels were recorded
downstream of both the two rivers and the most predominant congeners were PCB 156 and 180 in sediments and PCB 105
and 180 in water with PCB 28 giving the highest values in sediment and water. The percent recoveries of OCs ranged from
69.7% - 84.6% while the limit of detection ranged from 0.0011ng/L for Heptachlor, α-endosulphan, and α-HCH to 0.0031ng/L
for dieldrin. Mean percentage recoveries of PCB congeners were 85.85±5.40 and 88.71±5.68 in water and sediments,
respectively while the instrument detection limit ranged between 0.00012- 0.00691ng/L for PCB 118 and 180, respectively.
(1)

736. New ocean contamination generated from plastics. Katsuhiko Saido , saido.katsuhiko@nihon-u.ac.jp, 7-7-1,
(1)
(1)
(2)
(3)
Narashinodai Funabashi Chiba 2748555, Japan ; Hideto Sato ; Akifumi Okabe ; Seon-Yong Chung ; Naoto Ogawa ;
(3)
(4)
(5)
(6)
Yasushi Kamaya ; Qing-Ming Che ; Kazuhiro Kogure ; Takashi Kusui . (1) Nihon University, Funabashi Chiba 2748555,
Japan (2) Collage of Engineering, Chonnam National University, Republic of Korea (3) Faculty of Agriculture, Shizuoka
University, Japan (4) Collage of Pharmacy, Pekin University, China (5) The University of Tokyo, Japan (6) Toyama Prefc.
University, Japan
Lightness, low cost, great strength and beauty, plastics can be molded into any desired shape and be produced in large
quantities. They thus have come into use as material indispensable for modern life. After used, human carelessness, plastics
find their way into rivers and then into the sea. Hazardous chemicals from the rivers and oceans of the world have been
extensively examined and the results clearly demonstrate the presence of much kind of noxious chemicals. Plastics are not
metabolized, since they are polymers. But low molecular weight compounds such as styrene oligomer (SO) or bisphenolA(BPA) generated from plastic decomposition are toxic and can be metabolized. Gulf and North equatorial stream are
surrounding on Puerto Rico, so the plastics debris reaches the shores of the around this solitary island. For clarification of the
causes of chemical pollution generated by marine debris plastic, 5g sea sand and 2.5L water taken from site on Puerto Rico
and throughout the world were extracted with dichloromethane and analyzed by GC/MS.
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Styrene trimer(ST), a typical thermal degradation product of polystyrene(PS), styrene dimmer(SD) and monomer(SM) both
derivatives of generated from PS degradation, were found in all sands and water samples in Puerto Rico.ST was noted
st
present at 0.05 (Dorado) to 4 (Arecibo) µg/mL. BPA was analyzed 2800µg/mL in Ponce at 21 , August 2009. The same can
be said for all the beaches in the world as well as for the costal shores of Puerto Rico.
(1)

737. Route to sustainability of water quality. Satinder Ahuja , sutahuja@atmc.net, 1061 Rutledge Ct NW, Calabash NC
28467, United States . (1) Ahuja Consulting, Calabash NC 28467, United States
Sustainability of water availability and quality is absolutely essential to maintain life on our planet. Earth is composed largely of
water; however, only 0.06% of fresh water is easily accessible. Because of limited access or resources, nearly 1.2 billion
people drink unclean water every day. Drinking water comes primarily from rivers, lakes, wells, and natural springs. These
sources are exposed to a variety of conditions that can contaminate the water. A number of manmade inorganic and organic
compounds from arsenic to zinc can contaminate our groundwater. These contaminants include compounds such as
insecticides, pesticides, herbicides, detergents, gasoline additives and combustion products, and pharmaceuticals. Natural
processes can also lead to water contamination, e.g., arsenic can be translocated from primary sulfide minerals. As a result,
arsenic poisoning from contaminated water has been observed worldwide. Good sustainability programs require rigorous and
regular monitoring of water resources for various known contaminants. However, these programs cannot possibly monitor all
new pollutants with unknown toxicity that are being constantly produced. Monitoring these unknown contaminants will require
analyses with advanced instrumentation and extraordinary vigilance. Studies that cover these investigations will be discussed.
(1)

738. Vitamin E is activated by phosphorylation to α-tocopheryl phosphate. Angelo Azzi , angelo.azzi@tufts.edu, Jean
Mayer USDA Human Nutrition Research Center on Aging, 711 Washington Street, Boston Massachusetts 02111-1524, United
States . (1) Vascular Biology Laboratory, JM USDA HNRCA, Tufts University, Boston Massachusetts 02111-1524, United
States
Vitamin E (α-Tocopherol), traditionally described as an antioxidant, has revealed to posses specific cellular functions that are
independent of its radical scavenging properties. It inhibits protein kinase C and PI3 Kinase, as well as activates protein
phosphatase 2A and diacylglycerol kinase. Furthermore, at transcriptional level, several genes (the first to be described have
been CD36, α-TTP, a-tropomyosin, and collagenase) are modulated by a-tocopherol. α-Tocopheryl phosphate (α-TP) is
synthesized and hydrolyzed in animal cells and tissues; it modulates also several cell functions. While it is similar to αtocopherol (α-T), α-TP appears to be more potent than α-T in inhibiting cell proliferation, down regulating CD36 transcription,
inhibiting atherosclerotic plaque formation etc. In cells and animals α-TP does not act by liberating α-T; rather, the intact
molecule appears to be more potent than α-T itself). α-TP can be defined as the active form of α-T. Administration of α-TP to
cells or to animals requires its transfer through membranes. Specific inhibitors, glybenclamide and probenecid showed to
inhibit α-TP transport and to eliminate the effects caused by α-TP to cells, in a dose-dependent way. In a search for genes that
are specifically and strongly affected by αTP, gene arrays representing essentially all human genes were used. A group of
genes was found that is up-regulated by αTP but not by αT; suggesting that in some cells αT is not sufficiently converted to
αTP. Genes which were regulated by both compound were more affected by αTP than by αT.
(1)

739. Proteasome activation as a novel anti-aging strategy. Efstathios S Gonos , sgonos@eie.gr, 48 Vas Constantinou
Ave, Athens Attica, Greece . (1) Molecular and Cellullar Aging, National Hellenic Research Foundation, Athens Attica 11635,
Greece
Aging and longevity are two multifactorial biological phenomena whose knowledge at molecular level is still limited.
Specifically, we have studied proteasome function in replicative senescence and cell survival. We have observed reduced
levels of proteasome content and activities in senescent cells due to the down-regulation of the catalytic subunits of the 20S
complex (J Biol Chem 278, 28026-28037, 2003). In support, partial inhibition of proteasomes in young cells by specific
inhibitors induces premature senescence which is p53 dependent (Aging Cell 7, 717-732, 2008). Stable over-expression of
catalytic subunits or POMP resulted in enhanced proteasome assembly and activities and increased cell survival following
treatments with various oxidants. Importantly, the developed “proteasome activated” human fibroblasts cell lines exhibit a
delay of senescence by approximately 15% (J Biol Chem 280, 11840-11850, 2005). Our recent findings indicate that the
recorded proteasome activation by many inducers is Nrf2-dependent (J Biol Chem 285, 8171-8184, 2010). Finally, we have
studied the proteolysis processes of various age-related proteins and we have identified that CHIP is a major p53 E3 ligase in
senescent fibroblasts (Free Rad Biol Med 50, 157-165, 2011).
(1)

740. Calcium sensitization in the myogenic response of cerebral arteries. Michael P Walsh , walsh@ucalgary.ca, 3330
Hospital Drive N.W., Calgary Alberta T2N 4N1, Canada . (1) Department of Biochemistry & Molecular Biology, University of
Calgary, Calgary Alberta T2N 4N1, Canada
The myogenic response is an inherent property of smooth muscle cells whereby small arteries and arterioles respond to
changes in intraluminal pressure by vasoconstriction or vasodilatation. It plays a key role in local blood flow autoregulation,
maintenance of basal tone, and control of capillary hydrostatic pressure to protect delicate end-organ structures from
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pressure-induced damage. Vascular smooth muscle contraction is activated primarily by the Ca /calmodulin-dependent
phosphorylation of the 20-kDa regulatory light chains of myosin (LC20) at S19, catalysed by myosin light chain kinase (MLCK).
Over the normal physiological pressure range, where the myogenic response is active, membrane potential and cytosolic free
2+
2+
2+
[Ca ] ([Ca ]i) do not change substantially, suggesting that Ca sensitization may be important for the myogenic response.
Pressure myography, high-sensitivity western blotting and Rho-associated kinase (ROK) inhibitors, applied to deendothelialized rat middle cerebral arteries, demonstrated that an increase in intraluminal pressure within the physiological
range induced an increase in phosphorylation of LC20(S19) (MLCK site) and of MYPT1 (the myosin targeting subunit of myosin
light chain phosphatase [MLCP]) at T855, but not T697 (ROK sites). ROK inhibition attenuated the phosphorylation of both
LC20(S19) and MYPT1(T855) and blocked the myogenic response. An increase in intraluminal pressure within the normal
physiological range, therefore, activates ROK leading to inhibition of MLCP activity via phosphorylation of MYPT1 at T855.
This increases the MLCK : MLCP activity ratio, leading to an increase in LC20(S19) phosphorylation and vasoconstriction with
2+
minimal or no change in [Ca ]i.
(1)

741. How mutations in human GammaD-crystallin lead to cataract. Jayanti Pande , jpande@albany.edu, 1400
(1)
(1)
(1)
Washington Ave., Room LS-2076, Albany NY 12222, United States ; Priya R Banerjee ; Kalyan S Ghosh ; Ajay Pande . (1)
Department of Chemistry, University at Albany- SUNY, Albany NY 12222, United States
Cataract is an eye disease in which the normally-transparent lens becomes opaque due to light scattering. Point mutations in
the major human lens protein, GammaD-crystallin (HGD), have been associated with various cataracts. However, many
mutant proteins do not show misfolding/unfolding or lowered stability. Here we highlight two examples - the P23T and E107A
mutations. At physiological pH in vitro, the protein solubility of P23T is lowered nearly 100-fold compared to HGD, and is also
retrograde (i.e. solubility increases as temperature decreases), indicating hydrophobic protein-protein interactions between
P23T molecules. We confirmed experimentally that P23T has hydrophobic patches on its surface, and using NMR, identified
the residues in these patches. In contrast, the only distinguishing feature in the E107A mutant relative to HGD is an increase in
its pI by one unit, which results in increased attractive electrostatic interactions with another major lens protein, alphacrystallin. The increased attraction between two dissimilar proteins creates density fluctuations and hence, light scattering.
These cases - P23T in which homologous interaction between mutant proteins lowers solubility, and E107A in which
heterologous attractive interactions cause density fluctuations - represent distinct types of altered protein-protein interactions
resulting in light scattering and cataract. Thus it is not aberrant protein folding, but aberrant protein-protein interactions among
folded proteins, that is key to understanding the basis of these cataracts. There are other examples where disease-associated
protein mutants retain their conformation and stability. These are better understood collectively as "protein-condensation"
rather than protein unfolding/misfolding diseases.
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742. Chemical potential and special relativity. Marko Popovic , popovic.pasa@gmail.com, Bul.Z.Djindjica 123 a,
Belgrade Serbia, Serbia and Montenegro. (1) faculty of chemistry, University of Belgrade, Belgrade Serbia 11000, Serbia and
Montenegro
The subject of this research is the behavior of a two-phase one component thermodynamic system in relativistic condition.
Chemical potential is one of the most important thermodynamic properties. It is shown that the chemical potential of the
substance for the described system in liquid and gaseous phase is Lorentz invariant. From that it's concluded that the Gibbs
energy of such a system is also Lorentz invariant. This means that special relativity has no effect on phase equilibrium, at least
for gaseous-liquid equilibrium.
743. Towards replacing antibody: An efficient method to harness small peptide ligands for enhanced binding affinity.
(1)
Jaehong Lim , jhlim@ibn.a-star.edu.sg, 31 Biopolis Way, The Nanos, #04-01, Singapore Singapore 138669, Singapore ;
(1)
(1)
(1)
(1)
(1)
(1)
(1)
Junhoe Cha ; Yi Li Ang ; Mei Wei Ang ; Jessica Oon ; Jing Jing Ling ; Kiat Hwa Chan ; Su Seong Lee . (1) Institute of
Bioengineering and Nanotechnology 138669, Singapore
Peptides and peptidomimetics have drawn tremendous attention as chemical substitutes for antibodies in research,
therapeutics, and diagnosis. Bead-based libraries have played a central part as diversity arsenal. However, the initial short
peptides obtained from a high throughput screening campaign often fall short of enough qualities. In order to increase potency
and specificity towards the target biomarker, another round of screening is required. Insertion of cleavable linkers is
unavoidable to release the variable regions after screening to rapidly identify the peptides that interact with the target protein
marker in a certain degree of affinity. It is obvious that the cleavable linkers participate in the molecular interactions and
thereby perturb the screening results. Our previous results clearly demonstrated that the interference is significantly large
when the linkers are located in proximity of the epitope, which is often unavoidable in order to release peptides of optimal
length for rapid sequencing using MALDI-MS/MS experiments. Hence, we have developed a simple method that offers a more
orthogonal platform for finding good capture agents, whilst maintaining a high throughput process. The binding affinity of a
short linear peptide was successfully amplified by iterative elongation from N-terminus to reach excellent potency and
specificity. This approach is expanded in elongation from a branched point associated with the advantages for increased
avidity. The elongated peptides clearly show increased potency and specificity by validations such as surface plasma
resonance (SPR) and dot blot. This simple and efficient method is under further development towards highly potent and
specific agents to eventually replace antibody to capture biomarkers of clinical importance.
744. Enhanced sensitivity in the analysis of decabromodiphenyl ether (BDE209) by gas chromatography-electron
(1)
capture detector. Jonathan Okechukwu Okonkwo , OkonkwoOJ@tut.ac.za, 175 Nelson Mandela Drive, Pretoria Gauteng
(1)
0001, South Africa ; Kebede Kefeni . (1) Environmental, Water & Earth Sciences, Tshwane University of Technology, Pretoria
Gauteng 0001, South Africa
In this paper, we present a study on the sensitivity of chromatographic parameters, injection temperature, final oven
temperature, splitless time and gas flow rate in the analysis of decabromodiphenyl ether, (BDE209) in an attempt to obtain
optimum conditions that will enhance its detection in environmental samples. Gas chromatography–electron capture detector
(GC-ECD) equipped with digital pressure and gas flow control, ZB-5 capillary column of 15 and 30 m length (0.25 mm I.D.,
0.25 µm df), were used. About 1µl of 20 ng/µl commercial products of decabromodiphenyl ether dissolved in toluene was
injected into the column and the aforementioned parameters varied. The following optimum chromatographic conditions to
0
favour the detection of BDE209 using shorter column: injection temperature of 290 C, initial and final oven temperatures of 90
0
0
C and 300-310 C respectively, 1.0 min splitless time and 2.5 ml/min flow rate. It was found that the 15 m column gave a
better peak shape and response. Under optimum condition, the injection of BDE209 into the column was improved; retention
time reduced by a factor of 2.52 and high repeatability. For validation of the method NIST house dust SRM- 2585 was
extracted using Soxhlet extraction and analysed on GC-ECD. The recovery obtained was 84% which is in good agreement
with the reference material. The developed method was, thereafter, applied to real dust samples collected from offices,
computer class rooms and a hotel. The concentrations of BDE209 in ng/g detected follow the trend: hotel dust sample (118 ±
6.6) > office dust samples (103 ± 11) > computer dust samples (26 ± 1.6).
References:
[1] Kefeni, K. K; Okonkwo, J.O. Chromatographia 2010 (In Press)
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745. Structural effects of an antimalarial quinazoline derivative on human erythrocytes and on cell membrane
(1)
molecular models. Yareli Rojas-Aguirre , yarelirojas@gmail.com, Av. Universidad 3000, Coyoacán, Mexico, D.F., Ciudad
(1)
(1)
(2)
de Mexico Distrito Federal 04510, Mexico ; Francisco Hernández-Luis ; César Mendoza-Martínez ; Fernando Villena ; Luis
(3)
(3)
(4)
F. Aguilar ; Carlos P. Sotomayor ; Mario Suwalsky . (1) Departmento de Farmacia, UNAM, Facultad de Química, Mexico
Mexico 04510, Mexico (2) Facultad de Ciencias Biológicas, Universidad de Concepción, Concepción, Chile (3) Instituto de
Química, Universidad Católica de Valparaíso, Valparaíso, Chile (4) Facultad de Ciencias Químicas, Universidad de
Concepción, Concepción, Chile
Malaria remains one of the main parasitic infectious diseases in tropical areas. The rise of malaria cases in non-endemic
areas, the increasing resistance of Plasmodium to current lines of therapy, the lack of systematic vector control strategies and
the absence of a vaccine create an urgent need to develop new antimalarial compounds with improved pharmacological and
pharmacokinetic characteristics. In this context, our research group selected a quinazoline derivative (M4), which was
synthesized in the 70´s and showed excellent antimalarial activity, but the studies were apparently abandoned. We reevaluated this compound against Plasmodium berghei, and results confirmed its antiplasmodial activity. However, the in vivo
experimental trials were hampered by its poor aqueous solubility. To overcome this drawback, the formation of an inclusion
complex with 2-hydroxypropyl-β-cyclodextrin (M4/HPβCD) was carried out. In this sense, it was of importance to study the
structural effects of M4 and M4/HPβCD on human erythrocytes, key in the infectious and reproductive stages of the parasite.
In this work we present the capacity of M4 and M4/HPβCD to interact with human erythrocytes, examined in vitro by scanning
electron microscopy. To understand the nature of these interactions molecular models of the erythrocyte membrane were
used. They consisted in bilayers of dimyristoylphosphatidylcholine and dimyristoylphosphatidylethanolamine, classes of lipids
present in the outer and inner monolayers of the human erythrocyte membrane, respectively. These studies were performed
by X-ray diffraction on lipid multilayers and by fluorescence spectroscopy on large unilamellar vesicles of
dimyristoylphosphatidylcholine.
746. The fairytale about the old and young twin and its thermodynamic solution (“Twin paradox” after 100 years).
(1)
Marko E Popovic , popovic.pasa@gmail.com, Bul.Z.Djindjica 123 a, Belgrade Serbia 11000, Serbia and Montenegro. (1)
faculty of chemistry, University of Belgrade, Belgrade 11 000, Serbia and Montenegro
th

This is the year of chemistry, and 100 anniversary of “twin paradox”. Established by a physicist, it has been a nightmare for
physicists, chemists and biologists until these days. Chemical thermodynamics and kinetics of the metabolic reactions is the
[1,2]
base for the analysis. Entropy can be taken as a measure of cell age
. Entropy invariance suggests that there is
[3]
a potential problem for Twin paradox with the second law. The extent of the reactions is Lorentz invariant , so both twins
[4]
should have same intensity of metabolic reaction and consequently should be the same age. The length contraction
is
apparent, artificial phenomenon, so relativistic volume contraction is also apparent, so there can't be any relativistic molarity
which could influence the dynamics of metabolic reactions. The second mechanism of the length contraction influence on the
kinetics of chemical reactions is the changed reaction surface. If the length contraction is apparent then there can't be change
[5]
in reaction surface. If there is no relativistic temperature transformation , then there can't be any influence of temperature
[6]
change on the kinetics of chemical reactions. Since pressure is Lorentz invariant , it has no influence on the reaction
dynamics. The only possible influence of relativity on the chemical reaction rate is time dilatation. However time flow does not
[3]
cause ageing , so time dilatation cannot have influence on it. It is concluded that twins will be exactly in same thermodynamic
state= biological age.
[1] Silva C, Entropy, 10 (2008), 2, pp 100 123.
[2] Gladyshev G., Akad Nauk Ser Biol. 1998;(5):533-43.
[3] Popovic M., Thermal Science, vol. 13, nr 2, 2009;217-224.
[4] Rohrlich F., Il Nuovo cimento B, vol 45, Nr 1,(1966);76- 83.
[5] Landsberg P, Physica A, (1-3), 2004; 92-94.
[6] Tolman R. Relativity, thermodynamics and cosmology, Oxford University press, 1949.
747. Synthesis of new antimicrobial peptides analogs to bovine lactoferrampin with activity against E.coli O157:H7.
(1)
Rodrigo Torres Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Jenniffer
(1)
(2)
(3)
Cruz ; Fanny Guzmán ; Claudia Ortiz López . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia (2) School of Biology, Universidad Católica de Valparaíso, Valparaíso, Chile (3) School of
Bacteriology and Clinical Laboratory, Universidad Industrial de Santander, Bucaramanga Santander NA, Colombia
Antimicrobial peptides constitute one of the first defense mechanism of human beings against some infectious diseases.
These compounds attack selectively target cells through complex mechanisms that apparently hinder development of
antibiotic resistance. Among these peptides, bovine lactoferrampin (B-LFampin), a cationic peptide with antibacterial and
antifungal activity, has driven to synthesize new peptide analogs of B-LFampin with improved activities. In this work, 3 BLFampin analogs were designed using bioinformatics tools and synthesized by solid phase synthesis with fluorenyl methyloxy
carboxyl (FMOC) strategy. B-LFampin modifications in the aminoacid sequence were the following: (a) addition of GKLI
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sequence in the N-terminal side of B-LFampin; (b) change of one Ser by Arg, and (c) addition of GKLI sequence in the former
peptide (b) analog. Peptide analogs from B-LFampin were obtained with purity of 95% and a typical helicoidal profile according
to circular dichroism (CD) spectra. Additionally, B-LFampin analogs exhibited a significant increase in antimicrobial activity
against E. coli O157:H7, achieving minimal inhibitory concentration (MIC) of 5 µM for peptide analog with positive net charge.
748. Mild extraction technique for flavonoids from leaves of Nypa fruiticans and chemical analysis of its major
(1)
components. Uche Eunice Ekpunobi , ask4uche2001@yahoo.com, Faculty of Physical Sciences, Awka Anambra State
(1)
(1)
234, Nigeria ; Austine Eboatu ; Patrice-Anthony Okoye . (1) Pure and Industrial Chemistry, Nnamdi Azikiwe University,
Awka Anambra State 234, Nigeria
Eight flavonoid derivatives; rutin, quercetin-3-glucoside, quercetin, luteolin-7-glucoside, isorhmnetin-3-sulphate, kaempferol3,7- diglucoside, luteolin and kaempferol, have been extracted and characterised. Mild extraction technique involving the use
of HPLC-DAD-MS was carried out. Their structures were determined on the basis of MS spectroscopy. Separation of the
crude extract by thin layer chromatography(TLC) on forestal as solvent system gave one major spot of yellowish brown which
had Rf value of 0.39. The Rf value, maximum absorption from UV spectroscopy were the same as those of quercetin standard.
The most active compound was quercetin along with two others; quercetin-3-glucosside and rutin.
(1)

749. QSAR - studies on antineoplastic maslinic acid derivates. Bianka Siewert , bianka.siewert@chemie.uni-halle.de,
(1)
(1)
Kurt-Mothes-Straße 2, Halle (Saale) Saxony-Anhalt 06120, Germany ; Renate Schäfer ; René Csuk . (1) Department of
organic chemistry, Martin-Luther-University, Halle (Saale) Saxony-Anhalt 06120, Germany
The triterpene maslinic acid, which occurs in olive-pomace oil, is a well known natural product. Several groups established
significant biological and medicinal effects for this compound, among them anti-oxidant [1], anti-inflammatory [2] anti-microbial
and anti-viral activities [3]. During the last decade a pronounced interest arose in the antitumor effects [4] associated with this
compound; several studies on its mode of action can be found in literature.

Inspired by these interesting observations, we started altering the molecule to obtain information about the structuredependent mechanism of the cell death induction. In addition, we were interested in accessing derivatives being more active
then parent maslinic acid and, of course, to find compounds showing a high tumor/ control selectivity. For the antitumor studies
nine different tumor cell lines have been used, applying the well established SRB-test; two fibroblast cell lines have been used
to investigate the selectivity of the compounds. The synthesis of new compounds as well as the results of the screening will be
presented.
[1] D. Wang, M. Xia, Z. Cui Pharm. Bull. 54 (2006) 775–778.
[2] A. Márquez-Martín, R. de la Puerta-Vázquez, A. Fernández-Arche, V. Ruiz-Gutiérrez Free Radic. Res. 40 (2006) 295–302.
[3] H.X. Xu, F.Q. Zeng, M. Wan, K.Y. Sim J. Nat. Prod. 59 (1996) 643–645.
[4] F.J.Reyes-Zurita, Eva E. Rufino-Palomares a, José A. Lupiáñez a Marta Cascante Cancer Lett. 273 (2009) 44–54.
750. Extraction of new phytochemicals from Cassia occidantalis and its use in treatment of prostrate cancer. Adaora
(1)
(1)
Ogbuagu , adaoraogbuagu@yahoo.com, Faculty of Physical Sciences, Awka Anambra State, Nigeria ; Mabel Akpuaka . (1)
Department of Pure and Industrial Chemistry, Nnamdi Azikiwe University, Awka Anambra State 234, Nigeria
Seeds of Cassia occidantalis were analysed for possible use in treating prostrate problems. The result obtained from the
proximate analysis gave 1.55% ash content,, 4.38 %crude protein. 22.10% oil content, 1.50% crude fibre. Elemental contents
include 0-60ppmZn, 7.04ppm Fe, 1.60ppm Cr, 1.40ppm Hg, and 3.21ppm Se. In addition new phytochemicals were also
identified
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751. Development and validation of two spectrophotometric techniques for the determination of saponins in Sida
(1)
cordifolia L. (Malvaceae). Elizabeth Murillo Perea , emurillo8@hotmail.com, Sede Santa Elena, Ibagué Tolima 730002,
(1)
(1)
(1)
Colombia ; Oscar Julián Velásquez Ballesteros ; Walter Murillo Arango ; Jonh Jairo Méndez Arteaga . (1) Química,
Universidad del Tolima, Ibagué Tolima 730002, Colombia
Bioprospecting describes the systematic search for adding value to plant species of little commercial value through the
production of secondary metabolites. The aim of this work was to prepare crude extracts of different polarity in order to
evaluate in vitro the antioxidant functionality against the 2-2´-amino-bis-3-ethylbenzthiazoline-6-sulfonic acid radical (ABTS)
and to validate two methods in detecting, quantification saponins in weed Sida cordifolia L. (Malvaceae), and correlate
biological activity manifested by presence of this phytocompounds. It was found that the extracts contain from 4 to 7different
types of saponins, steroid skeleton are mainly found. The highest contents of saponins appear in methanol/ water extract (3,5dinitrosalicylic acid, DNS,: 0.39% ±0.001; anisaldehyde: 0.93% ±0.01) and methanol extract (DNS: 0.49±0.006;anisaldehyde:
1.17% ±0.003). The aqueous extract, methanol and methanol-water stabilized ABTS radicalin93% ±0.1, compared with15%
±0.1 for Butylated hydroxyl toluene (BHT) and 65% ±0.1for quercetin. The findings in this work should help to establish the
best conditions for determination of the most suitable method for saponins determination and shown future perspectives for
Sida cordifolia for their potential pharmacological and antioxidant role. In our research group continues working in order to
obtain fractions of high content to saponins to enhance this plant use as a source of novel chemical structures, for modern
techniques of development, with potential anti-inflammatory drugs and cancer therapy.
752. Polyphenolic compounds in Red Delicious apple peels induce cell proliferation in normal human bronchial
(1)
epithelial cells (cell line NL-20). Ana Victoria Legorreta-Siañez , ana.vilesi@gmail.com, Av. Río Mixcoac 48, Col.
(1)
Insurgentes Mixcoac, México D.F. 03920, Mexico ; Ana Luisa Jofre-Garfias , ajofre@bolivar.usb.mx, Av. Río Mixcoac 48,
(2)
(1)
Col. Insurgentes Mixcoac, México D.F. 03920, Mexico ; Francisco Arenas-Huertero ; José Francisco Buenrostro-Zagal ;
(3)
(4)
Elizabeth Bustos-Hipolito ; Beatriz Sofía Schettino-Bermúdez . (1) Department of Food Engineering, Universidad Simón
Bolívar, México DF 03920, Mexico (2) Department of Biology, Universidad Simón Bolívar, México DF 03920, Mexico (3)
Department of Chemical and Biochemical Engineering, Tecnológico de Estudios Superiores de Ecatepec, Ecatepec Estado de
México 55210, Mexico (4) Department of Agricultural and Animal Production, Universidad Autónoma MetropolitanaXochimilco, México DF 04960, Mexico
As it is known, apple peels have high antioxidant concentrations. These concentrations of polyphenolic compounds, such as
flavonoids and anthocyanins, and the antioxidant activity in Red Delicious apples differ with the solvents used during the
extraction. Extraction assays were performed with 4 different solvents: methanol (80%), ethanol (80%), boiled and room
temperature water. The samples were submitted to an ultrasonic bath for 20 min and then tested for Trolox Equivalent
Antioxidant Capacity (TEAC), total phenolic content (TPC) by Folin Ciocalteau, total flavonoid content (TFC), total anthocyanin
content (TAC) by pH differential and microbioassays to verify induced changes in cell proliferation as function of extract
content in normal human bronchial epithelial cells (cell line NL-20) inoculated in HAMF12 culture medium and human lung
adenocarcinoma epithelial cells (cell line A549) inoculated in DMEM culture medium, testing a concentration range of 10 µg/µl
-5
to 10 µg/µl of previously lyophilized-to-dryness extract to eliminate solvents. With TAC as an exception, boiled water proved
to have the highest levels in all the tests performed, followed by ethanol and methanol, though the latest had higher TAC
levels. As for the microbioassays, aqueous extract was able to induce proliferation of NL-20 cells, up to 300% (taking
untreated cells as 100% of proliferation), using an extract concentration of 10 µg/µl. However, the inhibitory effect on A549
was discrete; achieving only 5% for the same extract concentration.
(1)

753. Biotransformation of citral by Saccharomyces cerevisae and Aspergillus niger. Akbar Esmaeili ,
akbaresmaeili@yahoo.com, Gobadian, Gordan, Tehran Tehran 1969633651, Iran (Islamic Republic of) . (1) Department
Chemical Engineering, North Tehran Branch,Islamic Azad University, Tehran Tehran 1969633651, Iran (Islamic Republic of)
The objective of this research was to study the pathways involved during biotransformation of citral by the free cell method
(FCM) and the immobilized cell method (ICM) using Saccharomyces cerevisae and by the sporulated surface cultures method
(SSCM) using Aspergillus niger. The culture preparation was done using such variables as different growth mediums and
incubation periods to obtain maximum cells of S. cerevisae and A. niger for citral biotransformation. Further analysis was
performed using fourier-transform infrared (FT-IR), ultraviolet analysis (UV), gas chromatography (GC) and gas
chromatography/mass spectroscopy (GC-MS). All three methods produced citronellol; SSCM additionally yielded.
(1)

754. Dynamic interactions of acrylamide with thiols of biological significance. Grace-Anne E Bent* , Grace(2)
(2)
Anne.Bent@sta.uwi.edu, St. Augustine, St. Augustine Other, Trinidad and Tobago ; Tara P Dasgupta ; Paul T Maragh . (1)
Chemistry, University of the West Indies, St. Augustine, Trinidad and Tobago (2) Chemistry, University of the West Indies,
Mona Kingston, Jamaica
The kinetic studies for the in vitro reactions of acrylamide (AA) with L-cysteine (CySH), glutathione (GSH), and captopril
-3
(CapSH) were carried out under basic conditions (pH 7.10 – 9.10) Tris/HCl; I = 0.2 mol dm (NaCl), and pseudo-first order
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conditions with respect to AA. The second-order rate constants, k, pKs and activation parameters (ΔH , ΔS , and ΔG ) were
o
o
determined at 20, 25 and 30 C for CySH and 30, 37, and 42 C for both GSH and CapSH. The averaged pKs values for
CySH, GSH and CapSH, as evaluated from the rate equations, are: 7.4 ± 0.2, 8.5 ± 0.2, and 9.01 ± 0.05, respectively,
‡
‡
compared to the reported values of 8.15, 8.56, and 9.8, respectively. An isokinetic plot of ΔH versus ΔS yields an isokinetic
‡
-1
temperature of 264 ± 27 K and an intercept, ΔG , of 72 ± 4 kJ mol indicating that AA reacts with all three thiols via the same
reaction mechanism. The implication of the kinetic results and mechanistic consequences will be discussed.
755. Description of the prokaryotic community in the bivalve Lucina pectinata in marine wetlands of Cabo Rojo,
(1)
Puerto Rico. Christian O Aviles , chrisaviles04@gmail.com, PO box 725, San Antonio Puerto Rico 00690, United States ;
(2)
Juan Lopez Garriga . (1) Agronomy & Soils, University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00680, Puerto
Rico (2) chemistry, University of Puerto Rico at Mayaguez, Mayaguez puerto Rico 00680, Puerto Rico
Lucina pectinata is a large bivalve that belongs to the family Lucinidae; it is generally found in marine wetlands of the
Caribbean, deeply burrowed in black mud with high sulfide concentrations. L. pectinata prokaryotic community was extracted
by the Percoll cushion method and its cell populations were analyzed by flow cytometry. Fluorescence and conventional
microscopy were performed to validate the data obtained through FCM. After analyzing the data, bacteria populations with a
length of, approximately, 3mm and 6mm were defined. Statistical analyses were performed to determine the existence of a
proportional relationship within the cell sizes in the populations according to the bivalve sizes, and the number of cell
populations in relationship with the bivalve sizes. A statistical analysis was also performed to determine if the use of one
ctenidia or two had an effect on the amount of populations reported by FCM. The statistical data supports that the bacteria cell
sizes and the total populations are independent of bivalve size and the number of ctenidias used. Furthermore, the data
supports the hypothesis that the presented symbiotic pattern is characteristic to bivalves present in environments with
relatively high concentrations of hydrogen sulfide and low concentrations of oxygen.
(1)

756. Alcohol abuse: Biomarker and determination by HPLC. Berta Ines Delgado Fajardo , bidelgadof@udistrital.edu.co,
(1)
(1)
Carrera 3 N° 26 A- 40, Bogotá Bogotá D.C. CO571, Colombia ; Jaidith Marisol Ramos ; Luis Carlos Garcia . (1)
Deparatamento de Química, Universidad Distrital Francisco Jose de Caldas, Bogotá Bogotá D.C. CO571, Colombia
Alcoholism is one of the most expensive disorders caused by the high requirements of medical attention, criminality, the break
up of the family unit and loss of the productivity work. For this reason the specific biomarkers are essentials in order to
distinguish between different grades of alcohol consumption and to check the abstinence after long periods of use. The ethyl
alcohol is the most psychoactive substance use in the world. Near 40% of the world population have used alcohol in an
addictive form. The alcohol consumption is approximately 15 times all the illegal substances together. In general the diagnosis
of chronic alcohol abuse is realized using don't specific biomarkers, then the prevention and the managing of the addiction are
not the more convenient. The biomarker Carbohydrate Deficient Transferrin, CDT, is studied as a specific biomarker for the
diagnosis of the alcohol abuse. The CDT is formed principally by isoforms of transferrin, with less quantity of oligosaccharides
and sialic acid than the current transferrin. Nowadays clinical chemists and researchers alcohol from several countries have a
Work-Group (WG-CDT) for the standardization an international reference method for CDT base on HPLC technique. We have
studied the alcoholics patients in Bogotá city (Colombia) and HPLC method for transferrin isoforms in serum of this population.
This work can help to implement strategies for the prevention, managing and design new pharmacological therapies that solve
the specific needs of the patients.
1

757. H NMR metabolomics combined with gene expression analysis for the determination of major metabolic
(1)
differences between different types of cell lines. \Miroslava Cuperlovic-Culf , cuperlovim@nrc.ca, 100 rue des Aboiteux,
(2)
(3)
(2)
Moncton NB, Canada ; Mohamed Touaibia ; Adrian Culf ; Pier Morin . (1) Institute for Information Technology, National
Research Council of Canada, Moncton NB E1A 7R1, Canada (2) Department of Chemistry and Biochemistry, University of
Moncton, Moncton NB, Canada (3) Atlantic Cancer Research Institute, Moncton NB, Canada
1

H NMR of metabolic extracts of cells provides an accurate and reliable method for determination of metabolic difference
between cell phenotypes. The analysis of cell lines avoids confounder's that are inevitable in tissue studies. At the same time
cell lines have the same heterogeneity in copy number and expression abnormalities as the primary tumours. Metabolomics
analysis was performed on different breast glyoblastoma cell lines including normal-immortalized, metastatic and nonmetastatic cell lines of different tumour subtypee. These cell lines provided a good representation of a variety of cell lines and
ultimately cancers. The obtained NMR metabolic profiles of different cell phenotypes were clearly distinguishable. The sets of
metabolites with largest concentration differences between normal and cancer as well as tumour subtypes cells were
determined and their relation to the differentially expressed genes is explored. The presented analysis shows that normal and
cancer cell lines as well as cell lines of different cancer subtypes can be separated based on their metabolic profiles and that
specific metabolic differences can be related to observed gene expression as well as phenotype differences.
Figure 1. Principal components analysis based on major features differentiating between adenocarcinoma (AC) and invasive
ductal carcinoma (IDC) breast cell lines. The separation of normal and IDC and AC cell types is indicated.
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758. Enaminones (β-aminovinyl ketones) as potential new anti-cancer molecules. Adrian S Culf
,
(3)
adrianc@canceratl.ca, 35 Providence Street, Moncton New Brunswick E1C 8X3, Canada ; Miroslava Cuperlovic-Culf ; Kyle T
(2)
(1)
Greenway ; Rodney J Ouellette . (1) Atlantic Cancer Research Institute, Moncton New Brunswick E1C 8X3, Canada (2)
Department of Chemistry & Biochemistry, Mount Allison University, Moncton New Brunswick E1C 8X3, Canada (3) Institute for
Information Technology, National Research Council of Canada, Moncton New Brunswick E1A 7R1, Canada
Enaminones (ß-aminovinylketones) are highly versatile and valuable synthons in the medicinal chemists toolkit and have been
traditionally viewed as useful intermediates towards heterocyclic drug candidates. Enaminones can function as bioactive
entities in their own right to modulate cellular pathways, potentially alleviating some human diseases, such as cancer. Having
developed a new synthetic methodology for tertiary enaminones from carbodiimide-activated carboxylic acids, we have used
our new procedure to prepare a small number of tertiary enaminones which have been screened in the NCI-60 human tumour
cell lines (NIH). We present our results on synthesis and in vitro cell line anti-proliferation for the human non-small cell lung
adenocarcinoma cell line, HOP-92. Temperature- and solvent-variable NMR data, supported by quantum mechanical and
molecular modelling calculations, highlighted the presence for trans-cisalkenic stereoisomeric conformational equilibrium, in
water. Consequently, a structurally related yet stereochemically locked 2-aminobenzophenone was found to be more active in
our biochemical assay.

759. Influence of organic group type on adsorption processes and release profile of active compounds from modified
(1)
mesoporous matrix. Izabela Nowak , nowakiza@amu.edu.pl, Grunwaldzka 6, 60-780, Poznan Poznan, Poland ; Katarzyna
(1)
Walczak-Zeidler . (1) Adam Mickiewicz University, Poland
In recent years, together with rapid development in medicine, need of a new type of drugs has occurred. A number of active
compounds are insoluble in water. It's a large drawback in case of oral administration of drugs. To enhance the bioavailability
of molecules, processes of drug delivery using solid carriers are being proposed. Since 2001, when ordered mesoporous
materials were demonstrated as potential drug delivery systems, many structures from inorganic silicas to polymers were
tested for the application in this biomedical field. Free silanol groups, present on the surface on mesoporous matrixes, give a
possibility to modify the matrix, whereas the introduction of organic groups, allows to create interactions between adsorbed
drug and matrix and control the amount and velocity of released drug.
The results of ibuprofen adsorption and release profile from modified silica matrix were dependent on type of materials
structure, introduced organic group type and presence of niobium. Materials of SBA-15 type presented higher amounts of
adsorbed drug and slower release profiles than their analogous MCM-41 structures, containing the same organic group. The
influence of organic group content determines the ibuprofen quantity adsorbed inside the channels and determines its release
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process. Adsorptive and release properties are decreasing with the increase of organic groups content. It can be related to
stronger interactions between organic groups and/or niobium with ibuprofen inside the pores. Interesting variations could also
been seen while comparing values of introduced drug and its release profile for niobosilicates, organosilicates and
nioboorganosilicates.
(1)

760. Unraveling activities with applications in biotechnology thru metagenomics. Carlos Ríos-Velázquez ,
carlos.rios5@upr.edu, PO Box 9000, Mayagüez Puerto Rico 00680, Puerto Rico . (1) Department of Biology, University of
Puerto Rico at Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
The soil is one of the most valuable and useful resources on earth and also one of the least understood habitats, especially in
regards to their microbial diversity. The last decades of research and the limiting tools available for culturing the soil micro flora
demonstrated that the cultivable microorganism from soil, represent less than 1% of the total population. The other
uncultivable 99% of the microorganism on soil could be seem as an opportunity for the discovery of new groups of microbes.
Due to their capability to change the geochemical soil composition through microbial metabolism, cultivable microbes can be
used as chemical capacity indicators. An extraordinary number the novel and useful drugs, and other molecules reside
undiscovered in the uncultured bacteria present in the soil. Recently, Guillespie and co-workers (7) discovered by screening
an environmental metagenomic libraries, two new broad-spectrum antimicrobial agents named Turbomycin A, and
Turbomycyn B. The development and accessing of environmental libraries not only has demonstrated to be an important
resource for metabolites with antimicrobial activity, but also other bio-catalytic processes or activities such as alkaline
proteases, chitinases, lipases/esterases, amylases and DNases, dehydratases and oxidoreductases. The UPR-M Microbial
Biotechnology and Bioprospective laboratory of Dr. Carlos Rios Velazquez has been actively involved in collaboration with
several scientists in different disciplines generating and monitoring metagenomic libraries from Forest Soils in Puerto Rico and
Tropical Hypersaline Microbial mats. The short course will take the participants thru the process of generating, analyzing and
monitoring metagenomic libraries actively and by the used of demonstrations.
(1)

761. Design of the first potent non-imidazole histamine h3-receptor antagonist / inverse agonist. \Robin Ganellin ,
chorghade@comcast.net, 14 Carlson Circle, Natick MA 01760, United States . (1) Chemistry and Human Health, IUPAC,
Natick MA 01760, United States
The histamine H3 receptor functions as an inhibitory autoreceptor modulating the synthesis and release of histamine and as a
heteroreceptor modulating the release of other neurotransmitters. An H3-receptor antagonist might have therapeutic
applications e.g. in memory and learning deficits, Alzheimer's disease, sleep disturbance, or obesity. Thus it is of interest to
have potent and selective histamine H3-receptor antagonists which enter the brain. For many years, the most potent H3receptor compounds were imidazole derivatives. The imidazole moiety, however, impedes entry into the central nervous
system and may cause interaction with the P 450 series of metabolizing enzymes. We therefore sought non-imidazole
antagonists, starting before 1990. Returning to first principles and applying ideas of E.J. Ariens in 1950 – 1960, we sought
histamine derivatives containing groups conferring antagonist activity. The imidazole ring was then removed. This approach
provided N-ethyl-N-(4-phenylbutyl)amine as a lead (Ki = 1.3 µM). Several series of homologous O and S isosteric tertiary
amines with substituents in the phenyl ring were synthesized to furnish potent compounds, e.g. UCL 2173 N-3-(p3
acetophenoxy)propyl-3,5-trans-dimethylpiperidine, Ki = 1.8 ± 0.3 nM for increasing [ H]histamine release from rat cerebral
cortex synaptosomes, ED50 = 0.12 ± 0.05 mg/kg per os in mice on brain tele-methylhistamine levels and, at the recombinant
human histamine H3 receptor, Ki = 1.0 ± 0.1 nM. This structure led to pitolisant [X.Ligneau et al, JP.E.T. 2007, 320, 365-375]
{BF 2.649, N-(3-[3-(4-chlorophenyl)propoxy]propyl)piperidine hydrochloride} which is currently in phase III clinical trials.
(1)

762. Basic research and translational adventures. Robert H Grubbs , chorghade@comcast.net, 1200 East California
Boulevard, Pasadena CA 02115, United States . (1) Chemistry and Human Health, IUPAC, Natick MA 01760, United States
Translating basic research ideas into entrepreneurial success is exemplified by our adventure into this area.
763. International vocabulary of nominal examinations in scientific communication (interdivisional project #2004-023(1)
1-700). Francoise Pontet , chorghade@comcast.net, 2 rue A Pare, Paris Paris 75475, France . (1) Chemistry and Human
Health, IUPAC, Natick MA 01760, United States
Scientists of disciplines in clinical laboratory sciences have long recognized the need for a common language for efficient and
safe request of investigations, reporting of results, and communication of experience and scientific achievements. Widening
the scope, most scientific disciplines, not only clinical laboratory sciences, rely to some extent on various nominal
examinations, in addition to measurements. The 'International vocabulary of metrology – Basic and general concepts and
associated terms' (VIM) is designed for metrology, science of measurement. The aim of the proposed vocabulary is to suggest
definitions and explanations of concepts and terms related to nominal properties, i.e., properties that can be compared for
identity with other properties of the same kind-of-property, but that have no magnitude. This communication will present an
overview of the above mentioned project outcome in its current state. It will be illustrated with a diagram explaining the ISO
terminology conceptual scheme for the basic concepts used in this work. A selection of concepts will be discussed, for
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instance : 'nominal examination uncertainty', 'nominal examination precision', 'nominal examination imprecision', 'blank
nominal property value', 'nominal examination calibration'. The document presented in this communication should constitute,
when paired with the VIM in the future, a very useful set of vocabularies for a wide audience of scientists worldwide.
(1)

764. Quality labels and employability in chemistry. \Jiri Barek , barek@natur.cuni.cz, Albertov 6, Prague 2 Czech
Republic, Czech Republic . (1) Department of Analytical Chemistry, Charles Univesity in Prague, Prague, Czech Republic
The EuCheMS, and ECTN/ECTN-A/EC2E2N have developed independently so called quality labels, the logical steps in the
educational and then professional development of a graduate of chemistry study and its tuning within whole Europe. Quality
labels EuroBachelor®, EuroMaster®, EuroDoctor, and European Chemist are capable to certify educational and professional
levels, required educational structure, international acknowledgement, and enhanced mobility of graduates across the
European (and maybe the whole world) educational and research space as well as the job marketplace. The aim of this
presentation is to outline the characteristic features of the above mentioned quality labels and the outcomes of ECTN Working
group on employability which was established on 2006 Vienna ECTN General Assembly and now works under EC2E2N
project. Principal result of this working group is the book “Employability of the first cycle graduates” adited by Kurt Beggit and
Pavel Drasar which is available at www.ectn.net . The brief outline of the content of this book, its logical structure, its premises
and conclusions and its connection to quality labels will be discussed. Attention will be paid to attitudes of students, teacher
and employers towards higher chemistry education and optimization of their collaboration. The presentation will finished with
several working group recommendations in this field regarding flexible degree structures, bachelor recruitment and general
attitudes, behavior and mentalities in students, teachers and employers.
(1)

765. Skills needs to improve innovation in the European chemical industry. Gernot Klotz , gkl@cefic.be, Avenue E.
van Nieuwenhuyse 4, Brussels Brussels 1160, Belgium . (1) Research & Innovation, European Chemical Industry Council
(Cefic), Brussels 1160, Belgium
In order to speed up the delivery of solutions to societal challenges and to be competitive, the European chemical industry
needs the right workforce, prepared to push innovation forward. Therefore the European Chemical Industry Council (Cefic)
initiated a study which aims to investigate the critical – business, personal, scientific and technical – skills that scientists and
engineers will need to boost innovation in the European chemical industry of the future. The views of high-level industry
representatives involved in the long term strategy of their company were collected and analyzed. In order to enhance
innovation, future human resources needs of the chemical sector and higher education curricula must be better aligned. Issues
such as integration of business and related skills in scientific curricula, or broadening the scientific multidisciplinary skill base
have to be better addressed. An effective collaboration between the chemical industry and academia aiming to develop and
implement broadly and systematically best practices with regard to making higher education curricula more responsive to the
needs of the industry will be key to ensure innovation can successfully complement research.
766. Building businesses based on integration of basic and applied research: Value creation and new opportunities
(1)
for chemists. Mukund S. Chorghade , chorghade@comcast.net, 14 Carlson Circle, Natick MA 01760, United States . (1)
Department of Chemistry, THINQ Pharma, Natick MA 01760, United States
The pharmaceutical sector has been vibrant, innovation-driven and successful. A confluence of spectacular advances in
chemistry, molecular biology, and genomics led to the discovery of numerous compounds. Significant efforts are aimed at
improving the integration of discovery technologies, chemical outsourcing formulations, and refined deployment of information
technologies. Industry has undergone unprecedented changes due to mergers, acquisitions, drugs losing patent protection: a
paucity of new drugs created an “innovation deficit”. Rapidly increasing pace of regulatory reform allied with the necessity of
effecting drastic cost-reductions have resulted in strategic paradigm shifts. We review herein, and explore how mutual benefits
can be obtained by sophisticated technology, strategic off shoring, and refined logistics. The current trends in employability of
chemists and in the evolving chemical workforce is receiving attention at the highest levels of ACS and IUPAC: these will be
highlighted and the wisdom of successful chemists will be discussed. In general the current trends are discernible: The higher
the education level, the lower the unemployment. Moreover, high school graduates and below have suffered the brunt of the
recession. People with bachelor's degrees and higher have been relatively “insulated” from experiencing the full effects of the
recession. The stratified nature of unemployment data has led some to refer to this as a “blue-collar” recession. Chemists are
highly educated and have always had lower unemployment than the general US workforce. We will discuss how chemists can
better target their job search: writing effective resumes, noteworthy cover letters, making impressive presentations and
handling interviews with confidence.
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767. Chemical education at universities and chemists' careers in Germany. Michael J. Droescher ,
michael.droescher@evonik.com, Varrentrapstrasse 40-42, Frankfurt Hessen 60486, Germany . (1) President, Gesellschaft
Deutscher Chemiker, Frankfurt 60486, Germany
In Europe the so-called Bologna process was started 13 years ago to harmonize chemical education at universities across the
EU. Main objectives were to lower the hurdle for students to spend some time abroad and make grades better comparable by
using a common European Credit Transfer system. For Germany, where chemistry students had obtained a diploma grade
before, bachelor/master meant a big change in structure and curricula. The transfer is still underway. In 2010, 40.000 students,
ca. 50% female, were inscribed. About 2400 bachelors and nearly 3000 diploma and master students graduated. 1700
chemists obtained a PhD. Industry still preferably hires PhDs. The bachelor degree from one of the 56 universities is not
considered to be a finished education, as it is the case for grads from the 24 applied universities. Only a smaller number of
PhDs stay in academia. About 1200 junior to full professors teach at 80 chemistry departments. Some of the bachelor grads
go on to do an MBA to graduate as business chemists. There is a large number of different master courses, specializing in all
branches of chemistry. Careers in industry, SMEs, academia and research institutions will be discussed. Global companies
are more and more hiring chemists from countries where they are active in R&D and production.
768. Quality standards in chemistry assessment: EChemTest, one of the available services to help chemists'
(1)
recognition on the market. Pascal MIMERO , mimero@echemtest.net, 43 Boulevard du 11 Novembre 1918, Villeurbanne
(2)
(3)
Rhône 69616, France ; Carlo MANUALI ; Séverine CAMY . (1) CPE Lyon, International Relations, ECTN Association,
Villeurbanne Rhône 69616, France (2) University of Perugia, ECTN Association, Perugia Umbría 06123, Italy (3) INPENSIACET, ECTN Association, Toulouse Haute-Garonne 31030, France
After the Bologna Process[1] entered into force in 1999 with the perspective of creating the European Higher Education Area
(EHEA), ECTN Association[2], a non-profit Association representing over 170 member institutions and chemical societies from
all EU countries and non-European Associate partners, was involved in developing several projects in the Chemistry
Education Research fields. As a major target, providing services, reports and products based on outcomes analysis, to
prepare students and professionals to face the market needs, bettering employability in the chemistry sector. At the
conference we will survey one of the visible products provided by the ECTN Association: EChemTest[3], an Internet based
service to evaluate chemistry knowledge and chemistry understanding in foreign languages, associated to the new
ChemEPass platform dealing with Chemical Engineering. Certifications can be issued for assessments monitored in one of the
®
9 approved Test Centres in Europe. Associated to the Quality Eurolabels in Chemistry[4], it clearly can contribute to the
recognition of Chemists, and therefore to the employability. Quality standards permanent quest since the real beginning of the
development is today a great added value for the main benefits of our users; starting from student's exchange and
international recognition, up to professionals facing career development needs.
Acknowledgement to the EU Commission, ECTN Association members, the wide Chemistry community represented by the
past and present experts involved in all the work and development, and of course the users' community.
[1] http://ec.europa.eu/education/policies/educ/bologna/bologna_en.html
[2] European Chemistry Thematic Network Association: www.ectn-assoc.org
[3] European Chemistry Test: www.echemtest.net
®
[4] Quality Chemistry Eurolabels : www.chemistry-eurolabels.eu
(1)

769. Designing polyfullerenes for organic photovoltaic cells. Roger C. Hiorns , roger.hiorns@univ-pau.fr, UMR-5254, 2
(2)
(1)
(1)
(1)
avenue President Angot, Pau Pau Pyrénées 64053, France ; E. Cloutet ; C. Dagron-Lartigau ; P. iratçabal ; D, Bégué ; B.
(2)
(3)
(3)
(2)
(4)
(4)
Ibarboure ; N. Lemaitre ; S. Guillerez ; H. Cramail ; H. Bejbouji ; L. Vignau . (1) CNRS, IPREM, Université de Pau et
des Pays de l[apos]Adour, Pau Pau Pyrénées 64053, France (2) CNRS, Laboratoire de Chimie des Polymères Organiques,
ENSCBP, Université de Bordeaux, Pessac Pessac F33607, France (3) INES RDI - DTS/LCS, Savoie Technolac, Le Bourget
du Lac La Motte-Servolex 73377, France (4) Laboratoire IMS, Institut Polytechnique de Bordeaux, Université de Bordeaux,
Pessac Pessac 33607, France
Fullerene has been essential to the development of polymer-based photovoltaic cells since the first such devices were made.
It has been used as an electron acceptor, in combination with electron donor polymers such as poly(3-hexythiophene), to
develop an understanding of morphological and (opto)electronic processes underlying photovoltaic behaviour. While much has
been done to develop donor “p-type” polymers, the character of C60 has changed little since its introduction as the soluble
derivative, phenyl C61 butyric acid methyl ester (PCBM) more than 15 years ago. However, it is generally recognised that in
order to improve both stabilities and efficiencies, to facilitate mass-marketing of large scale plastic solar cells, it is probable
that new classes of fullerene-based materials, that can improve the nano-morphological structure of the photo-active layer, will
have to be made. While one of the most promising routes involves the exploitation of block copolymers, that are of a size
appropriate to the underlying electronic processes, this gives rise to two problems. The first is how to incorporate such C60 into
a polymer, and thereby exploit the benefits of polymeric self-assembly. The second demands greater attention and concerns
how to precisely control the modification of the fullerene sphere, as this greatly modifies both its electronic and aggregative
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behaviour. This talk will discuss the effect of incorporating fullerene directly into the main chain of block copolymers, and the
reasons for the eventual self-assembly behaviour of this material in respect of the way in which the fullerene sphere has been
precisely modified.
770. New catalysis and precision polymer synthesis in metal-mediated living radical polymerization. Mitsuo
(1)
Sawamoto , sawamoto@star.polym.kyoto-u.ac.jp, Katsura, Nishikyo-ku, Kyoto City Kyoto 615-8510, Japan . (1) Department
of Polymer Chemistry, Graduate School of Engineering, Kyoto University, Katsura, Nishikyo-ku, Kyoto Kyoto 615-8510, Japan
This lecture will discuss in the recent progresses in metal-catalyzed precision/living radical polymerization, with the following
specific topics: (A) New Iron [Fe(I) and Fe(II)] complex catalysts via ligand design for activity, functionality-tolerance, and
catalyst recovery; (B) Precision polymerization of functional monomers in water and alcohols; (C) Novel core-functionalized
polymers for catalysis, fluorous molecular recognition, and stimuli responsiveness; and (D) single-chain, autonomous, and
multifunctional macromolecules by sequence-regulating catalysis.

771. Precision polymer synthesis based on organoheteroatom-mediated controlled/living radical polymerization.
(1)
Shigeru Yamago , yamago@scl.kyoto-u.ac.jp, Gokashou, Uji Kyoto 611-0011, Japan . (1) Kyoto University, Japan
We have already reported that several organoheteroatom compounds, such as organotellurium, organostibine, and
organobismuthine compounds, are efficient chain transfer agents for controlled/living radical polymerization. We will present
here the most recent advancement in the organoheteroatom-mediated controlled/living radical polymerization including new
methods to control macromolecular structures including polymer-end structures and new polymer materials prepared by our
methods.
(1)

772. Precision synthesis of condensation polymers and π-conjugated polymers. Tsutomu Yokozawa ,
yokozt01@kanagawa-u.ac.jp, Rokkakakubashi, Kanagawa-ku, Yokohama Kanagawa Prefecture 221-8686, Japan . (1)
Department of Material and Life Chemistry, Kanagawa University, Yokohama Kanagawa Prefecture 221-8686, Japan
Condensation polymerization is an important method of polymerization that yields not only engineering plastics such as
polyamides, polyesters, polyimides but also π-conjugated polymers, which have recently received considerable attention with
the development of the information technology industry. The molecular weight of those polymers is generally difficult to control
and polydispersity index theoretically approaches 2 at high conversion, which is unlike the behavior of living polymerization. An
uncontrolled molecular weight and broad molecular weight distribution stem inherently from a polymerization mechanism for
step-growth polymerization. Accordingly, if the mechanism of condensation polymerization could be converted from stepgrowth to chain-growth, living condensation polymerization would be possible.
Nature already uses a chain-growth condensation polymerization process to synthesize perfectly monodisperse biopolymers
such as polypeptides, DNA, and RNA. Even in artificial condensation polymerization of AB monomers, chain-growth
mechanism could be involved in the following two cases. (1) The change of the substituent effect induced by bond formation of
the monomer drives the reactivity of the polymer end group to become higher than that of the monomer. (2) In condensation
polymerization based on coupling reaction with a transition metal catalyst, the catalyst is intramolecularly transferred to and
activates the elongated polymer end group after the coupling reaction of the monomer with the polymer. In this paper, we
report recent progress of chain-growth condensation polymerization: polymerization of AB2 monomers for well-defined
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

274 | P a g e

IUPAC 2011 Abstracts

hyperbranched polyamides as a category (1) and catalyst-transfer Suzuki-Miyaura coupling polymerization for a variety of welldefined π-conjugated polymers as a category (2).
(1)

773. Can we make materials adaptive? Joanna Aizenberg , jaizenberg@seas.harvard.edu, 29 Oxford Street, Cambridge
MA 02138, United States . (1) Harvard University, United States
Dynamic structures that respond reversibly to changes in their environment are central to self-regulating thermal and lighting
systems, targeted drug delivery, sensors, and self-propelled locomotion. Since an adaptive change requires energy input, an
ideal strategy would be to design materials that harvest energy directly from the environment and use it to drive an appropriate
response. New synthetic approaches that would lead to such adaptive materials present a real challenge for materials
st
chemistry in the 21 century. To address this challenge, I will describe the design of a novel class of reconfigurable materials
that, similar to skeletomuscular systems, use a hybrid architecture to interconvert energy between different forms and scales.
To specify the materials' functions, we use surfaces bearing arrays of nanostructures put in motion by environment-responsive
gels. Their unique topography can be designed to confer a wide range of adaptive optical, wetting, adhesive, anti-bacterial,
motion-generating, and other behaviors, similar to their natural counterparts used by lotus leaves to shed water, geckos to
stick to surfaces, cephalopods to change color, echinoderms to keep their skin clean, and fish to sense flow. Using both
experimental and modeling approaches as well as new fabrication methods, we are developing our ability to take full
advantage of the immense potential for energy coupling within these hybrids to create a generation of sustainable, selfreporting, self-adapting materials.
774. Programming matter: Directing multi-component assembly of nanoscale materials and devices. Christopher B
(1)
Murray , cbmurray@sas.upenn.edu, 231 South 34th Street, Philadelphia PA 19004, United States . (1) Departments of
Chemistry and Material Science & Eng, University of Pennsylvania, Philadelphia PA 19004, United States
The synthesis of colloidal nanocrystals (NCs) with controlled crystal shape, structure and surface passivation provides ideal
building blocks for the assembly of new thin films and devices. The NCs are "artificial atoms" with tunable electronic, magnetic,
and optical properties. This talk will briefly outline some of the current "best practices" in assembly and integration of NC
superlattices. I will focus on the properties that emerge in single component superlattices that retain and enhance many of the
desirable mesoscopic properties of individual NCs. We will then explore how these novel building blocks can be integrated in
to a range of electronic, magnetic and optical devices. The potential to design new materials and devices expands dramatically
with the creation binary and ternary NC superlattices (BNSLs & TNSLs). I will show how we organize differently sized CdSe,
CdTe, PbS, PbSe, PbTe, CuInS2, FePt, CoPt3, Fe3O4, CoFe2O4, Au, Ag, Pd, Pt, PtMn, and NaYF4:Re (Re=rare earths)
nanocrystals among other systems into a rich array of multi-functional nanocomposites (metamaterials). We have also
identified a novel method to direct superlattice formation by interfacial assembly and transfer pushing to assembly conditions
that result in oscillatory deposition and periodicity on both the nano and micro scales. Although these modular nano-assembly
approaches have already been extended to a wide range of NC systems, we are confident that we have produced only a tiny
fraction of the materials that will soon accessible. Devices based on these new multi-component nanoscale assemblies will be
discussed along with some new research directions that focus on emergent physical phenomena in the NC assemblies.
(1)

775. The role of interfaces in energy and biological applications of nanomaterials. Brian A Korgel ,
korgel@che.utexas.edu, 1 University Station C0400, Austin TX 78712, United States . (1) Department of Chemical
Engineering, University of Texas at Austin, Austin TX 78712, United States
With the availability of a wide variety of synthetic nanocrystal chemistry, nanomaterials are being explored for use in a variety
of applications. These nanomaterials tend to be stabilized with adsorbed organic ligands that are needed to preserve their
structure. With their high surface area to volume ratio, this interfacial chemistry is fundamental to the structure and function of
the nanomaterials. In one example of a simple case of a superlattice of dodecanethiol-coated gold nanocrystals, the organic
ligands have a tendency to phase separate from the gold nanocrystal cores and heating leads to a surprising string of heatinduced structural transitions. In a sense, the nanocrystal superlattice behaves like a diblock copolymer melt. In other
applications, nanomaterial interfaces play a determining role in their structure and function, and several additional examples of
this will be presented: (1) the luminescence of silicon nanocrystals; (2) the formation of liposome/nanocrystal hybrids; (3) the
storage capacity and cyclability of silicon nanostructures for lithium ion batteries; and (4) the efficiency of printed
semiconductor nanocrystal photovoltaics.
(1)

776. Hydrogen evolution on metals and nanostructures. Wolfgang Schmickler , wolfgang.schmickler@uni-ulm.de,
(1)
Albert Einstein Allee, Ulm Baden Württemberg D 89069, Germany ; Elizabeth Santos . (1) Department of Theoretical
Chemistry, Ulm University, Ulm D 89069, Germany
The rate of hydrogen evolution on different metals varies by eight orders of magnitude. We explain this behavior quantitatively
in terms of a theory developed in our group. Nanostructured electrodes are of particular interest, since they can offer good
catalytic properties without being expensive. We explain, why a monolayer of palladium on a gold substrate is a good catalyst,
and why palladium clusters are even better.
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Finally, we predict that a monolayer of rhodium on gold or palladium should be excellent catalysts.
(1)

777. Understanding electrocatalysis. Alfred B Anderson , aba@po.cwru.edu, 10900 Euclid Avenue, Cleveland OH,
United States . (1) Department of Chemistry, Case Western Reserve University, Cleveland OH 44106-7078, United States
There are times when making use of measured data brings faster insight than theoretical calculations. This is true for
predicting reversible potentials for the formation of reaction intermediates on electrocatalyst surfaces. In the multi-step
reduction of O2 to water, the ideal reversible potential for each electron transfer will be the same as the reversible potential for
the overall reaction, 1.23 V(SHE). From experimental work and our theoretical calculations, the following is known. Over
platinum the reversible potentials for O2(ads) reduction to OOH(ads) is about 0.4 V. The OOH(ads) dissociates, releasing
about 1.2 eV free energy, and the reversible potentials for O(ads) reduction to OH(ads) and OH(ads) reduction to H2O(ads)
are, respectively, ≥ 0.8 V and ≥ 0.6 V. The free energy loss reduces the Gibbs energy of reaction that is available for electrical
work and causes an effective four-electron reversible potential of 0.93 V. From this knowledge, it is clear that reaction
intermediate adsorption bond strengths need to change. There is a simple, transparent, and accurate way to find the optimal
values using experimental data. The standard reduction potentials are known from measurement for many reactions. Using
them, it is readily deduced that, in cases when O2 and H2O bond weakly, all one-electron transfer reactions will occur at 1.23 V
provided the adsorption Gibbs energies of O(aq) and OH(aq) are, respectively, 2.38 eV, and 1.49 eV. An electrocatalyst with
these properties will be ideal, and engineering materials with these adsorption energies is a clear goal for fuel cell cathode
catalyst development.
(1)

778. What do we understand about the oxygen reduction reaction on Pt –based electrodes? Elena R. Savinova ,
Elena.savinova@unistra.fr, LMSPC UMR 7515 of CNRS-UdS, 25 rue Becquerel, Strasbourg Alsace 67087, France ; Antoine
(2)
(1)
(1)
Bonnefont ; Pavel S Ruvinskiy ; Marina V Lebedeva . (1) LMSPC UMR 7515 of CNRS-UdS, University of Strasbourg,
Strasbourg 67087, France (2) IC, UMR7177 of CNRS-UdS, University of Strasbourg, Strasbourg 67070, France
Slow kinetics of the electrochemical oxygen reduction reaction (ORR) at the cathode of polymer electrolyte membrane fuel
cells largely limits their efficiency and boosts the cost. The ORR on Pt electrodes proceeds through a complex multi-step
mechanism, which is still not fully understood.
In this presentation we will discuss a tentative mechanism of the ORR based on combined experimental and modeling studies
of model Pt-based materials. Two types of electrodes have been studied: (i) model Pt and PtCo(1:1) quasi-single crystalline
films and (ii) platinum nanoparticles supported on vertically aligned carbon nanofilaments.
Epitaxial PtCo (1:1) alloy films were grown on single crystalline MgO(001) and Al2O3(1120) substrates. Catalytic layers based
on vertically aligned carbon nanofilaments were prepared by the catalytic chemical vapor deposition and catalyzed with Pt
nanoparticles. Utilization of Pt supported on vertically aligned carbon filaments allows to independently vary the thickness of
the catalytic layer and the coverage of the carbon surface with Pt and thus to systematically investigate the influence of the
active site density and distribution on the kinetics of the ORR.
Modeling of the RRDE, CV and chronoamperometry data allows to get some novel information on the kinetics and the
mechanism of the ORR on Pt-based materials.
Acknowledgements: The work is financially supported by ANR under the grant ANR-07-NANO-018-03, ANR-06-CEXC-004,
and European Commission under the project DEMMEA. The authors are indebted to V. Pierron-Bohnes, M. Acosta (IPCMS)
and C. Pham-Huu (LMSPC, Strasbourg) for their assistance in the sample preparation.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

276 | P a g e

IUPAC 2011 Abstracts

779. Biocatalysis applied to palm oil transesterification (Elaeis guineensis) to obtain methyl esters (FAMES). Rosa
(1)
Erlide Prieto , erlide.prieto@unisabana.edu.co, Campus Universitario del Puente del Común, Km. 7, Autopista Norte de
(1)
Bogotá, Chia Cundinamarca 250001, Colombia ; Jairo Martin Perdomo , jairo.perdomo@unisabana.edu.co, Campus
Universitario del Puente del Común, Km. 7, Autopista Norte de Bogotá, Chia Cundinamarca 250001, Colombia ; Luis Eduardo
(1)
(1)
Diaz ; Johanna Paola Abella . (1) Department of engineering, Universidad de La Sabana, Chia Cundinamarca 250001,
Colombia
Methyl esters production process from fats and oils by acid/basic catalysis present environmental significative impacts and
difficulties at separation and purification (water pollution, acid/basic traces, power consumption, soaps generation). Microbial
enzymes have been shown as an alternative for cleaner production (CP). Intra and extracellular enzymes obtained from
fungus and bacteria have been used. A lipase from Pseudomona aeruginosa found in mature palm oil fruit (Elaeis guineensis)
has been isolated and has been used as biocatalyst in palm oil transesterification for methyl esters production. Among the
parameters that affect the reaction there were evaluated, oil refining degree (crude and refined – type RBD), oil:alcohol
stoichiometric relation, temperature, pH, and enzymatic extract concentration. FAMES amount obtained in each treatment was
quantified by Gases Chromatography (GC). 52 factorial design experiment was used to evaluate significative incidence factors
and the possible relations between them. The results showed that higher methyl esters production had been obtained with
refined palm oil at pH 8, oil : alcohol stoichiometric relation 1:6, enzymatic extract concentration 10%,. GC analysis shows high
concentration of methyl esters from palmitic, oleic, stearic and linoleic acids. The percents of each one of these coincide with
the acids composition at palm oil, showing a high conversion of them. In general, the lipase of P. aeruginosa presents great
potential in applications for biodiesel and oleochemistry production.
780. Screening of valuable metabolite production by Bacillus circulans using raw glycerol as carbon source. Paalo A
(1)
(2)
Moreno , paaloandrea@gmail.com, Carrera 27 Calle 9, Bucaramanga Santander 6800, Colombia ; Carolina Guzman ;
(3)
(3)
Angela M Vasquez ; Marianny Y Combariza . (1) Department of Chemical Engineering, Universidad Industrial de Santander,
Bucaramanga Santander, Colombia (2) Department of Bacteriology, Universidad Industrial de Santander, Bucaramanga
Santander, Colombia (3) Department of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander, Colombia
Currently there is an ongoing search for alternative energy sources to replace fossil fuels. Biofuels such as bioethanol and
biodiesel are now the most promising substitute sources. Biodiesel is widely used because it can fully replace fossil-based
fuels in Diesel engines without the need of mechanical modifications. However as biodiesel production increases worldwide so
does glycerol, an unavoidable by-product of vegetable oil transterification. Thus, glycerol has become one of the most
abundant and inexpensive feedstocks available from biofuel production. This surplus presents an excellent opportunity for
research in alternative uses and applications for glycerol. In this contribution we explore a microbiological process, using wild
type microorganisms, aimed at glycerol transformation and production of valuable metabolites.
Bacillus circulans was isolated from a raw glycerol sample provided by a Colombian biodiesel plant. Experimental conditions
3
for Bacillus circulans growth such as pH, temperature and glycerol concentration were varied, according to a 2 experimental
design, to find optimal conditions for metabolite production.
Bacillus circulans growth curve was established by both dry weight and absorbance reading methods. Glycerol intake by
microorganisms was measured by HPLC-RI (High Performance Liquid Chromatography with Refraction Index Detector) using
a cation exchange Supelcogel C610-H column and a dilute H2SO4 aqueous solution as mobile phase. Metabolite detection
and identification was performed by ESI-MS (Electrospray Ionization Mass Spectrometry).
MS analysis shows the presence of polyhydroxyalcanoate which are biodegradable polymers with wide industrial applications.
781. Improvement of fatty acid production in Escherichia coli by over-expression of enzymes from a bacterial
(1)
polyunsaturated fatty acid synthase. Abel Baerga-Ortiz , abel.baerga@upr.edu, PO Box 365067, San Juan Puerto Rico
(2)
(1)
00936-5067, Puerto Rico ; Nestor M Carballeira ; Delise J Oyola-Robles . (1) Department of Biochemistry, Univeristy of
Puerto Rico - Medical Sciences, San Juan Puerto Rico 00936, Puerto Rico (2) Department of Chemistry, University of Puerto
Rico - Rio Piedras, San Juan Puerto Rico 00926, Puerto Rico
There are numerous initiatives and strategies to improve fatty acid yields in Escherichia coli via genetic modification. While
some genetic modifications involve the over-expression of fatty acid biosynthesis enzymes (ie. thioesterases), other
modifications involve the deletion or suppression of the genes involved in fatty acid oxidation. In this work we overexpressed
genes from the polyunsaturated fatty acid (PUFA) synthase from the deep-sea microorganism Photobacterium profundum and
measured their effect on the yields of free fatty acids in E coli. Of particular interest are genes encoding thioesterases and
dehydratase enzymes. Fatty acid production was measured following organic extraction and transesterification by GC/MS.
Results show improved yields of free fatty acids by a previously uncharacterized dehydratase tetradomain from a multienzyme
in the PUFA synthase gene cluster.
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782. Properties of soybean biodiesel-diesel oil blends with ethanol as an additive. José R. Sodré ,
(2)
ricardo@pucminas.br, Av. Dom José Gaspar, 500, Belo Horizonte MG 30535-901, Brazil ; Mário L. Randazzo ; Ronaldo N.
(3)
A. Ávila . (1) Mechanical Engineering, Pontifical Catholic University of Minas Gerais, Belo Horizonte MG 30535-901, Brazil
(2) Diesel Engine Developments, FPT - FIAT Powertrain Technologies, Betim MG 32530-000, Brazil (3) Materials Analysis,
FIAT Automobiles S.A., Betim MG 32530-000, Brazil
The physical-chemical properties of soybean biodiesel-diesel oil blends using anhydrous ethanol as an additive were
investigated. Blends of diesel oil with methyl soybean biodiesel (B100) at concentrations of 3% (B3), 10% (B10) and 20%
(B20) were used as fuels. Anhydrous ethanol was added to B20 fuel blend at the concentrations of 2% (B20E2) and 5%
(B20E5). Fuel properties investigated were kinematic viscosity, density, sulfur content, distillation temperatures, cetane index
and cold filter plugging point (CFPP). Those parameters are among the most relevant fuel characteristics to engine
performance and exhaust emissions. The results show that the use of up to 20% soybean biodiesel blended to diesel oil have
low influence on fuel kinematic viscosity, density, distillation temperatures, cetane index and CFPP, but strongly reduces sulfur
content. The use of ethanol as an additive to B20 blend reduced kinematic viscosity and cetane index.
783. Characterization of materials, especially catalyst, by the techniques of physisorption and chemisorption. Simon
(1)
Yunes , Simon.Yunes@micromeritics.com, 4356 Communications Dr., Norcross Georgia 30093-2901, United States . (1)
Scientific Services, Micromeritics Instruments Corporation, Norcross Georgia 30093-2901, United States
When a catalyst is to be used for certain catalytic reactions, all of its structural and textural properties must be known in
advance in order to predict its behavior with regard to both the activity and selectivity of the end-product. On the one hand,
physical adsorption technique illustrates catalyst surface area, which is related in some way to dispersion of the active species
and therefore to catalyst activity. These techniques also enable pore volume distribution to be shown as a function of pore
size. This in turn enables diffusion properties for the reaction to be predicted with respect both to reactant molecules diffusing
into the pores and to product molecules diffusing out of them. On the other hand, thermal reaction techniques offer information
about reduction, dispersion and distribution of the active species, as well as the effect of the inert support on the reducibility
and accessibility of these species. This information serves the goal of obtaining the highest performance product from the
most cost-effective reaction.
(1)

784. Deciphering problems in chromatography (troubleshooting). Joseph Bloom , joseph.bloom@upr.edu, P.O. Box
365067, San Juan Puerto Rico 00936, Puerto Rico . (1) School of Pharmacy, University of Puerto Rico-Medical Sciences
Campus, San Juan Puerto Rico 00936, Puerto Rico
Chromatography is a technique used to separate compounds in different matrices, under a great variety of conditions. The
compounds separated from these matrices will be submitted to a qualitative or cuantitative analysis. When the
chromatography is not satisfying the criteria, we need to make adjustments to comply with it. Sometimes we run into problems
while developing the chromatography, or during an ordinary analysis of a sample. This is when the process of troubleshooting
comes into place. Troubleshooting is a form of problem solving applied to repair failed products or processes. It is a systematic
search for the source of the problem. This process of elimination to determine the cause of the problem can have many
possible causes. There are three major areas in which to focus to determine the source: instrument, procedure, or human
error. We will focus on how systematically isolate, identify and correct many typical problems we encounter when applying
chromatographic technique to analyze samples. We will also apply these concepts to HPLC, GC and ultra fast liquid
chromatography.
785. The uses of the Photo Diode Array Detection for peak purity determination within the empower CDS system.
(1)
José W. Castro , luisa_pena@waters.com, 34 Maple Street, Milford Massachusetts 01757, United States . (1) Waters,
Waters Corporation, Milford Massachusetts 01757, United States
The new regulations established by the ICH (International Conference for Harmonization), required the studies of the Peak
Purity during the Specificity study of the analytical methods. The uses of this technique is for demonstrate that on the
chromatographic separation is not present the effect known as Coelution between the main components and their impurities.
The Coelution is the effect when two o more components can't be eluted and be under the same chromatographic band. Now
is required to perform this determination during the qualitative validation of any new analytical method. The technique uses for
this determination is know as The Spectral Contrast Study. The technique more uses for this determination are the Photo
Diode Array Detection. During this course we will be presented how the technique is uses and how to interpret ate the results
for a final report.
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786. Scientific research and chemistry in Jordan and the Arab world: Challenges and prospects. Sultan T. Abu(1)
Orabi , president@yu.edu.jo, University Street, Irbid Irbid Governorate 21163, Jordan . (1) Department of Chemistry,
Yarmouk University, Irbid Irbid Governorate 21163, Jordan
Any worthwhile research must be based on the pillars of vision, strategy, logistics, and qualified human resources. Even
though the Arab world enjoys valuable natural and human resources, the Arab Knowledge Report of 2009 reveals that the total
investment of the entire Arab world in research and development is a meager 0.2-0.3% of its GDP compared to 2.0 to 4.9% in
the UK, Germany, Sweden, Israel, Japan, and the USA, individually. Such figures are self-explanatory and reinforce the view
that severely low levels of investment in research are directly responsible for the lack of innovation in Arab countries and the
huge brain-drain. In Jordan, most current research is being carried out by universities and some governmental and nongovernmental organizations. Out of the over 400 Arab universities, Jordan has 27 and more are planned for the near future.
Most universities in the Middle East have chemistry departments. Chemistry graduates typically teach in schools or work in the
pharmaceutical and industrial sectors. Despite being a small country with a limited economy Jordan has about 20
pharmaceutical companies which employ hundreds of chemists to produce drugs for the local and export markets. Other
Jordanian exports are phosphates, potash, cement, and agricultural goods. There is no doubt that the Arab world today faces
a host of hurdles when it comes to scientific research but these could be overcome through focus, prioritization, sufficient time
and funding, awareness, adequate networks and databases, increased collaboration, and a concerted effort to stem the brain
drain.
(1)

787. Content analysis on chemistry textbooks between Taiwan and Finland. Mei-Hung Chiu , mhchiu@ntnu.edu.tw,
(1)
(1)
(1)
88 Sec 4 Ting-Zhou Road, Taipei Taiwan, Taiwan Republic of China ; Hsueh-Pi Li ; Mong-Sang Lee ; Yen-Cheng Lin . (1)
Graduate Institute of Science Education, National Taiwan Normal University, Taipei 117, Taiwan Republic of China
Finnish students succeeded in PISA Scientific Literacy Assessment in 2006 and 2009. Since then many countries try to
understand the key factors in the cognitive as well as affective development of the Finnish science education. Compared to
Finish students, Taiwanese students performed well in cognitive items but low in the motivation both in PISA and TIMSS. In
order to find the important causes of disparity between Finish and Taiwanese students' science performance, we used content
analysis to investigate junior high school chemistry textbooks from both countries. Not like many textbook analyses mainly
using quantitative measurements, this study not only measured frequencies of words, chemical equations, tables, figures, and
mathematical formulas, but also analyzed three facets between the textbooks, namely macroscopic, microscopic, and
symbolic representations. The results showed Finish textbooks used more figures and graphs to illustrate the chemistry
concepts than Taiwanese's. As for the analyses on macroscopic, microscopic, and symbolic representations, we found that
more microscopic representations of chemistry concepts were used in Finnish textbooks, while more symbolic representations
in Taiwanese textbooks. We also found that Finish textbooks used more cognitive approach (i.e., thinking skills) to
demonstrate the chemistry concepts compared to the formulas and statements in Taiwanese textbooks. These findings might
contribute to our understanding of the difference of students' performance in cognitive and affective domains in learning
science. They should also provide valuable information for science education reforms.
Keywords: textbook analysis, macroscopic, microscopic, and symbolic representations.
(1)

788. Reaching beyond the front rows of our classes. Judith Poe , judith.poe@utoronto.ca, 3359 Mississauga Road,
Mississauga Ontario L5L 1C6, Canada . (1) Department of Chemical and Physical Sciences, University of Toronto,
Mississauga Ontario L5L 1C6, Canada
Chemistry classes, taught in large lecture halls, work remarkably well for those active students who sit in the front rows. But
what about the rest of the class, the silent lurkers filling the middle rows? For them it is especially important that throughout the
course they are made to appreciate just why anyone would want to know the material included in the curriculum, both in the
context of development of the subject and in terms of existing or potential applications. They want to see the relationship
between material in the course and data upon which they will ultimately draw for making personal, social and political
decisions. While students have a variety of learning styles, it is documented that the most effective learning occurs when they
are actively involved in the process, with the role of the instructor being to stimulate students to become active learners. This
paper will describe two pedagogies that engage the middle-row students in active learning, Problem-based Learning (PBL)
and Service Learning. Both involve the intended course content being placed in the context of real world scientific or societal
problems. The key feature of PBL is that the learning process is initiated and directed by the problem before any preparation of
study has occurred. Service Learning is a form of experiential learning that combines community service with academic work
and critical reflection to enhance learning and foster global citizenship. With appropriate design of PBL projects these two
pedagogies can be integrated to maximum effect
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789. Environmental dimension in chemistry education: A case study at Federal University of Sao Carlos (Brazil).
(1)
Vania Gomes Zuin , vaniaz@ufscar.br, Campus São Carlos Rodovia Washington Luís, km 235 - SP-310, Sao Carlos Sao
Paulo 13565-905, Brazil . (1) Department of Chemistry, Federal University of Sao Carlos, Sao Carlos Sao Paulo 13565-905,
Brazil
Nowadays, institutions of higher education should promote a process of curricular environmentalization to encourage students
to ponder about Earth's sustainability. However, few studies have focused on the education of professionals in the area of
Chemistry concerned with the discussion about raising environmental awareness, supported by the critical theory. The main
objective of this research is to present how the environmental dimension is included in the documents, discourses, proposals
and activities designed and developed for participants of the courses offered by the Chemistry Department at the Federal
University of São Carlos, Brazil, with emphasis on initial teacher education course. A qualitative and quantitative
methodological investigation approach was employed. After a documental research, a number of semi-structured individual
and collective interviews were carried out, with students, professors and coordinators of the Chemistry Department, aiming to
understand their views about the relationship between the environmental dimension and the scientific, technological and social
aspects. Documents and interviews were analyzed with the methodology known as textual discursive analysis. It was possible
to observe that there are no major differences between the understanding of the environmental dimension contained in
analyzed documents, practices and the discourse of individuals linked to the courses in Chemistry examined. There is a
noticeable resemblance between the proposed curriculum and practice, especially when visions of the environmental
dimension of the course have a reductionist character, marked by instrumental reason.
790. Information and Communication Technologies (ICTs) applied to freshmen in Chemistry, in four universities from
(1)
Argentina.
Lydia R. Galagovsky , lyrgala@qo.fcen.uba.ar, Ciudad Universitaria, Pabellón 2, Buenos Aires Ciudad
(2)
(3)
(1)
Autónoma de Buenos Aires 1428, Argentina ; Salvador Alí ; Doris Barbiric ; María Angélica Di Giacomo ; Ana María
(4)
(1)
(2)
(5)
(5)
(6)
(3)
García ; Liliana Lacolla ; Mariela Mónaco ; Héctor Odetti ; José Rafaelli ; Florencia M. Rembado ; Rosario Soriano ;
(2)
(2)
(6)
Elvira Vaccaro ; Diana Bekerman ; Liliana Viera . (1) Centro de Formación e Investigación en Enseñanza de las Ciencias,
Universidad de Buenos Aires, Buenos Aires 1428, Argentina (2) Ciclo Básico Común, 1Universidad de Buenos Aires, Buenos
Aires 1428, Argentina (3) Facultad de Ingeniería, Universidad de Buenos Aires, Buenos Aires 1063, Argentina (4) Facultad
Regional Buenos Aires, Universidad Tecnológica Nacional, Buenos Aires 1179, Argentina (5) Facultad de Bioquímica y
Ciencias Biológicas., Universidad Nacional del Litoral, Santa Fe Santa Fe 3000, Argentina (6) Departamento de Ciencia y
Tecnología, Universidad Nacional de Quilmes, Bernal Buenos Aires 1876, Argentina
Teaching the first course of Chemistry at the University level is a challenge. Educative tension arises considering the diversity
of students´ previous knowledge –mostly poor- and the large scope of selected careers that demand students learning about
“the same basic -but complex- Chemistry syllabus”. To overcome this tension several groups of teachers from four different
Universities of Argentina are promoting the use of ICTs. Freshmen Chemistry ICTs approaches were carried out at Buenos
Aires, Quilmes, Litoral and Tecnológica Universities from Argentina. This work presents their characteristics, advantages and
limitations. Three approaches use a Moodle platform and are non compelling for students. Inside the platform, videos, links to
websites, extra exercises, e-mail service and forum have been introduced. Blogs are often included in the ICTs offer.
Assessment revealed that main limitations are related to students´ poor knowledge on using these types of technological
devices, and their low belief to consider this type of instructional material as worthy to be a complement to the traditional
learning materials. Two other approaches deal with lack of students laboratory experience and the use of a simulation –
Crocodile® -- to teach “acid-base equillibrium”; and the use of a spreadsheet with data concerning gas behavior, within the
topic of “ideal gases”.
References
Crocodile Chemistry 605. http://www.crocodile-clips.com/en/Chemistry/, Leu, Jr., D.J., Kinzer , C.K., Coiro, J., & Cammack,
D.W. (2004). Toward a Theory of New Literacies Emerging From the Internet and Other Information and Communication
Technologies. In R.B. Ruddell, & N.J. Unrau (Eds.), Theoretical Models and Processes of Reading (pp. 1570-1613). Newark,
DE: International Reading Association.
791. Chemical education in the careers of non-chemical engineering: complementary learning experience using ICTs
(1)
in classroom environments. Stella Maris Juárez , juarez@fceia.unr.edu.ar, Av Pellegrini 250, Rosario Santa Fe 2000,
Argentina . (1) Física y Química. Escuela Ciencias Básicas, facultad Ciencias Exactas Ingeniería y Agrimensura, Universidad
Nacional Rosario, Rosario Santa Fe 2000, Argentina
The new information and communication technologies (NICTs) are increasingly incorporated into the teaching and learning
classroom environments as true technological mediation. Here we describe an experiment carried out with students of
Industrial Engineering (n = 40) enrolled in the Chemistry course, with the same teacher (professor and chief of practical work).
For its development, a supplementary courseware is prepared for the topic "Chemical Transformations". It is our objective to
compare the returns that could be obtained from the students (proof of ID) that use such material in blended form, with those
students who develop classroom activities. The methodology consists in extracurricular activities where half the students do
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the activity in class, for three weeks (6 hours total), and the rest use the computerized material. Preliminary results are
presented, comparing performance between the two groups in two stages: during the development of the subject and the first
assessment for the accreditation of the course.
(1)

792. Understanding of chemistry of old medicine and cultural heritage. Choon H. Do , choondo@sunchon.ac.kr, 315
Maegok-dong, Sunchon Chonnam 540-742, Republic of Korea . (1) Department of Polymer Sci. & Eng., Sunchon National
University, Sunchon Chonnam 540-742, Republic of Korea
Old therapy using various medicinal hub is still popular and a long tradition. Prescriptions written in a medicinal book published
about 400 years ago, 'Donguibogam' (Principles and Practice of Eastern Medicine) are applied in Korea is an example.
Importance of conservation of cutural heritage is well accepted and chemistry of the conservation methods and traditional
materials are becoming refocused and compared to modern technologies and synthetic materials in Korea. People know
chemistry somehow by tradition. Chemists are applying analytical methods to understand old traditional materials and helping
to make it better and to conserve cultural heritage. A few examples of chemistry and tradition will be shown and discussed.
(1)

793. IBSE as a topic of in-service chemistry teacher training at Jagiellonian University. Iwona Maciejowska ,
(1)
(1)
maciejow@chemia.uj.edu.pl, 3 Ingardena, Krakow Malopolska 30-060, Poland ; Malgorzata Krzeczkowska ; Ewa Odrowaz ;
(2)
ESTABLISH Consortium . (1) Department of Chemistry Education, Jagiellonian University, Krakow Malopolska 30-060,
Poland (2) PSC: Brady S., Čtrnáctová H., Dvořák L., Ekborg M., Ellermeijer T., Fazio C., Finlayson O., Francica M., Gethings
A., Kedzierska E., Kireš M., Maciejowska I., McLoughlin E., Michaelis J., Ottander Ch., Parchmann I, Ireland
The ESTABLISH project has received funding from the European Union's Seventh Framework Programme [FP7/2007-2013]
under grant agreement n° 244749. Members of the ESTABLISH consortium work with local teachers to develop and
implement Inquiry-Based Science Education units that are culturally adapted for each country. As a first step of introducing the
project in Poland, a survey was carried out among teachers. Results obtained show, among others, that Polish teachers use
lecture-type mode of teaching more often than inquiry/problem-based methods. Based on that survey, on pilot unit entitled
“Invisible holes” and on a training scheme (prepared in the framework of work package No 4) a first workshop for teachers was
given in April 2011. This presentation will contain the programme and findings from workshop and summer school. During the
theoretical part of the first workshop, the teachers, among other things, came up with inquiry questions, based on pressclippings about the results of using salt for winter road maintenance. Next, they planned investigations, based on the current
teaching curriculum, they collected data and presented their findings. Because of the obligation of teaching through student
projects in the lower secondary school (introduced in the new core curriculum in Poland), most of the time during the summer
school was devoted to planning research projects. Moreover, a research trip to the Żywiec brewery was organized. The
teachers found out the hard way how to teach students debating, team-work and decision making. Their task was to decide
whether a nuclear power plant should be constructed in Poland.
794. Information and Communication Technologies (ICTs) applied to students of secondary schools in Argentina.
(1)
Lydia Galagovsky , lyrgala@qo.fcen.uba.ar, Ciudad Universitaria, Pabellón 2, Buenos Aires Ciudad de Buenos Aires 1428,
(2)
(1)
(3)
(4)
(5)
Argentina ; Alicia De León ; María A Di Giacomo ; Ramón Fernández Urretavizcaya ; María E. Gemelli ; Diana Hugo ;
(6)
(1)
(7)
(7)
Alejandra Iribarne ; Liliana Lacolla ; Cecilia Porcel de Peralta ; Adriana Zárate . (1) Centro de Formación e Investigación
en Enseñanza de las Ciencias, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos, Buenos Aires Ciudad
Autónoma de Buenos Aires 1428, Argentina (2) Facultad Regional Delta, Universidad Tecnológica Nacional, Campana
Provincia de Buenos Aires 2804, Argentina (3) Colegio Nacional [quot]Rafael Hernández[quot], Universidad Nacional de La
Plata, La Plata Provincia de Buenos Aires 1900, Argentina (4) Instituto Superior de Formación Docente N° 42, San Miguel
Provincia de Buenos Aires 1663, Argentina (5) Facultad de Educación, Universidad del Comahue, Cipoletti Rio Negro 8324,
Argentina (6) Florida Day School, Florida Provincia de Buenos Aires 1602, Argentina (7) 7 Escuela Superior de Comercio
Carlos Pellegrini, Universidad de Buenos Aires, Buenos Aires Ciudad Autónoma de Buenos Aires 1122, Argentina
The inclusion of ICTs in chemistry classes at secondary schools provides both an opportunity and a challenge. The
opportunity to enhance communication with the students by means of a device they are familiar with and the challenge to the
teachers to construct new strategies for the comprehension of concepts and the acquisition of abilities. In this work some
experiences with ICTs performed in Argentina are presented. Two of these experiences involve the use of a digital whiteboard
and a virtual platform in two schools in Provincia de Buenos Aires. In both of them a remarkable level of communication is
achieved between the teacher and students and among peers by means of a forum or social network. Another example is
about the work in the classroom using a free-access virtual laboratory which offers the opportunity to simultaneously use the
three ways to look at chemical phenomena and favors the exchange of information and knowledge in different languages. In
one of the cases a strategy to teach a complex concept like structure and properties of proteins using a webquest is described.
The teacher guides her students through such a virtual tool in the search for information in hypertext and animations on web
sites (Hugo, D. et al. 2010). An innovative aspect of this experience is the self-assessment of the students who expressed
their motivation and interest by means of “emoticons”. Finally, we will show a proposal that links the University with high
school, aiming to promote the use of ICTs in laboratory practices by the use of the appropriate software.
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795. Edward, William and Wilton Turner – part of Jamaica's scientific heritage.
Robert J Lancashire ,
robert.lancashire@uwimona.edu.jm, Mona Campus, Kingston St Andrew Kgn 7, Jamaica . (1) Department of Chemistry,
University of the West Indies, Mona Campus Kingston, St Andrew Kgn 7, Jamaica
Dutton Smith Turner (1755-1816, Jamaica) owned a plantation near Chapelton, about 75 km north-west of Kingston, Jamaica.
Three of his sons went on to have medical/scientific careers: Edward (1796-1837) became the first Professor of Chemistry at
the University of London when it opened in 1828, William (1798-1858) became a doctor in Spanish Town, Jamaica and Wilton
(1810- 1855) did a PhD with Justus von Liebig and was involved in chemical manufacturing in Newcastle-upon-Tyne, England
before returning to the Caribbean to run a zinc refinery and rum distillery in Guiana. The lives and impact of these early
“Jamaican scientists” will be discussed
796. New routes to low oxidation state p-block complexes: Magnesium(I) complexes as selective reducing agents for
(1)
the synthetic chemist. Cameron Jones , cameron.jones@monash.edu, PO Box 23, Clayton, Melbourne Victoria 3800,
Australia . (1) School of Chemistry, Monash University, Melbourne VIC 3800, Australia
The chemistry of compounds containing p-block elements in very low oxidation states has rapidly advanced over the last two
decades. More than being just chemical curiosities, these species have begun to find a variety of applications in synthesis,
1
small molecule activations etc. In 2007, we extended this field to the s-block with the preparation of the first room temperature
stable molecular compounds containing magnesium-magnesium covalent bonds, viz. LMgMgL (L = bulky guanidinate or β2
diketiminate). Subsequently, we have found such magnesium(I) compounds to have considerable utility as soluble, selective,
stoichiometric reducing agents in organic and inorganic synthesis. In many cases, the products obtained from reactions
involving these compounds are not accessible using traditional reducing agents, e.g. alkali metals or SmI2. This is especially
so for reductions of p-block element precursors, which have yielded a variety of unprecedented low oxidation state group 13
3
and 14 complex types. In this lecture our recent efforts to further develop the reaction chemistry of magnesium(I) dimers will
be presented.
Reference
1) Power, P.P. Nature 2010, 463, 171.
2) (a) Green, S.P.; Jones, C.; Stasch, A. Science 2007, 305, 1136; (b) Bonyhady, S.J.; Jones, C.; Nembenna, S.; Stasch, A.;
Edwards A.J.; McIntyre, G.J. Chem. Eur. J. 2010, 16, 938.
3) (a) Sidiropoulos, A.; Jones, C.; Stasch, A.; Klein, S.; Frenking, G. Angew. Chem. Int. Ed. 2009, 48, 9701; (b) Bonhady, S.J.;
Collis, D.; Frenking, G.; Holzmann, N.; Jones, C.; Stasch, A. Nature Chem., 2010, 2, 865.
797. Exploiting heavier main group elements in ligand design: Novel structure and reactivity involving silyl pincer
(1)
complexes of the platinum group metals. Laura Turculet , laura.turculet@dal.ca, 6274 Coburg Rd., Halifax Nova Scotia
B3H 4J3, Canada . (1) Department of Chemistry, Dalhousie University, Halifax Nova Scotia B3H 4J3, Canada
Transition metal pincer complexes have been the subject of numerous reactivity studies ranging from explorations of catalytic
activity to investigations of challenging bond activation reactions. With the goal of extending the versatility of metal pincer
chemistry, we are pursuing the synthesis and study of pincer-like transition metal complexes supported by new
3
bis(phosphino)silyl ligands of the type [κ -(2-R2PC6H4)2SiMe] ([R-PSiP], R = alkyl, aryl). In the course of these studies we have
discovered that [R-PSiP] ligation supports reactive, coordinatively unsaturated platinum group metal complexes, including
highly unusual, isolable 14-electron Ru species. Computational studies indicate that Si plays a key role in promoting
coordinative unsaturation at the metal center in such complexes. The results of these studies, as well as other investigations of
challenging σ-bond activation chemistry involving Group 8, 9 and 10 complexes, will be detailed in this presentation.
798. Donor-acceptor stabilization of the heavy group 14 element hydrides: EH2 and H2EEH2 (E = Si, Ge or Sn). Eric
(1)
(1)
Rivard , erivard@ualberta.ca, 11227 Saskatchewan Dr., Edmonton Alberta T6G 2G2, Canada ; SM Ibrahim Al-Rafia ; Sean
(1)
(1)
(1)
(1)
K Liew ; Adam C Malcolm ; Michael J Ferguson ; Robert McDonald . (1) Department of Chemistry, University of Alberta,
Edmonton Alberta T62 2G2, Canada
This talk will address the use of a general donor-acceptor protocol for the isolation of unusual main group hydrides, such as
1,2
GeH2, SnH2 and the ethylene analogue H2SiGeH2 at ambient temperature. Particular focus will be given to describing the
synthetic routes to these hydrides and the relevant chemistry associated with this new class of compounds.
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Reference
1) Thimer, K.; Al-Rafia, S. M. I.; Ferguson, M. J.; McDonald R.; Rivard, E. Chem. Commun. 2009, 7119.
2) Al-Rafia, S. M. I.; Malcolm, A. C.; Liew, S. K.; Ferguson, M. J.; Rivard, E. J. Am. Chem. Soc. 2011, 133, 777.

(1)

799. Incorporation of an N-heterocyclic phosphenium cation into a pincer ligand framework. Christine M. Thomas ,
(1)
(1)
thomasc@brandeis.edu, 415 South Street, MS 015, Waltham MA 02454, United States ; Baofei Pan ; Gregory S. Day ;
(1)
(1)
Zhequan Xu ; Bruce M. Foxman . (1) Department of Chemistry, Brandeis University, Waltham MA 02454, United States
+

The first example of a chelating ligand containing an N-heterocylic phosphenium cation (NHP ) has been synthesized. While
the phosphenium moiety remains susceptible to nucleophilic attack, particularly by metal-bound halides, treatment of the
ligand with low valent halide-free transition metal starting materials has led to the isolation of a variety of coordination
compounds of the group 10, 9, and 8 metals. The ability of the phosphenium unit to coordinate in a planar fashion acting as a
+
NHP (phosphenium) or in a pyramidal fashion as NHP (phosphide) with concomitant oxidation of the transition metal center
suggests a striking analogy between phosphenium cations an nitrosyl ligands. The non-innocent behavior of NHP ligands in
different transition metal coordination environments will be discussed.
800. Alkali metal reduction of corannulene: discrete species, dimeric sandwiches and higher aggregates with
(1)
multiple ions inside and out. Marina A. Petrukhina , marina@albany.edu, 1400 Washington Avenue, Albany NY 12222,
(1)
(1)
(1)
United States ; Alexander V. Zabula ; Sarah N. Spisak ; Alexander S. Filatov . (1) Department of Chemistry, University at
Albany, SUNY, Albany NY 12222, United States
Corannulene, C20H10, with its bowl-shaped geometry, represents the minimum non-planar subunit of C60 and higher fullerenes
and thus often serves as primary models for their theoretical and experimental investigations. Corannulene is also appealing
and unique synthon in the design of new materials with interesting molecular structures, tailored electronic and inclusion
properties. The LUMO of corannulene is low-lying and double degenerate, accounting for the existence and stability of multiply
reduced species with oxidation states ranging from 1- to 4-. Reduction of corannulene with alkali metals is generally used to
access the specific product. So far all structural assignments of these interesting species have been based on solution NMR
spectroscopy. In this work, we accomplished the first X-ray structural characterization of several anionic corannulene products
crystallized as salts with different alkali metal countercations. This includes the first single-crystal diffraction analysis of the
4highly reduced fullerene fragment, the corannulene-tetraanion C20H10 . The formation of unique structures is revealed, ranging
from discrete species to dimeric sandwiches and to higher supramolecular aggregates. The effect of alkali metal, solvent,
crystallization conditions on the structural outcome will be broadly discussed.
(1)

801. Structurally powered synergic TMP-bimetallics: New developments in metallation chemistry. Robert E Mulvey ,
r.e.mulvey@strath.ac.uk, 295 Cathedral Street, Glasgow Scotland, United Kingdom . (1) Pure and Applied Chemistry,
University of Strathclyde, Glasgow, United Kingdom
Deprotonative metallation, the breaking of a relatively inert carbon-hydrogen bond by a metal-based reagent followed by the
making of a more reactive (and thus more chemically useful) carbon-metal bond, is a classical synthetic tool employed widely
throughout both academic laboratories and process chemistry. Recent times have witnessed many notable advances in
metallation with main group chemistry at its forefront through halide salt supported strategies and alkali-metal-mediated
metallation. This presentation focuses on our recent contributions and new results in the area. The beating heart of both new
metallation approaches is the anion of 2,2,6,6-tetramethylpiperidine, TMP, and the veins through which it communicates are
the bonds it forms with different metal centres. Through representative examples we demonstrate how co-operative (synergic)
effects between two distinct metals bridged by TMP ligands can produce novel reactivities beyond the scope of conventional
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single-metal organometallic compounds. Structurally elaborated cases of metallation reactions of aromatic substrates that
display special regioselectivities or special polydeprotonations will be summarized. Many of these seemingly simple metalhydrogen exchange reactions are manifested in complicated eyecatching macrocyclic inverse crown (molecular wheel)
structures. Key comparative studies contrasting concurrent sodium-mediated zincation versus sequential sodiation dialkylzinc
cocomplexation, which establish the synergic origin of the former reactions are also presented. Novel developments in alkalimetal-mediated metallation are discussed including examples of magnesiation-induced catastrophic cleavage of ethers,
alumination-induced synergic sedation of ethers, and alumination-induced ring-opening and isomerization of oxiranes. We also
propose a potential rationale for the unusual reactivity patterns witnessed in this intriguing branch of heterometallic chemistry.
(1)

802. Synthetic analogues of methanobactin. Daniel Rabinovich , drabinov@uncc.edu, 9201 University City Boulevard,
Charlotte North Carolina 28223, United States . (1) Department of Chemistry, The University of North Carolina at Charlotte,
Charlotte North Carolina 28223, United States
The particulate form of methane monooxygenase (pMMO) is a fascinating enzyme present in methanotrophic bacteria, which
catalyze the oxidation of methane to methanol and thus play a key role in the global carbon cycle. The activity of this enzyme
depends on the presence of copper, which is acquired from the environment with the help of methanobactin (mb), a small
protein with a high affinity for copper(I) ions. This presentation will describe the syntheses and coordination chemistry of new
bis(thione) and bis(selone) ligands, including the preparation of copper(I) complexes that mimic the structure and biological
activity of mb.

803. An efficient microwave-assisted synthesis of new quinolino[2,3-d]-pyrimidine derivatives under solvent-free
(1)
conditions. Jorge E Trilleras Vásquez , jorgetrilleras@mail.uniatlantico.edu.co, Km 7 Antigua via Puerto Colombia, Oficina
(2)
(3)
(1)
(1)
501C, Barranquilla Atlántico 08001000, Colombia ; Jairo Quiroga ; Manuel Nogueras ; Luis F Zapata ; Tobinson Coavas ;
(1)
Yeider Castillo . (1) Grupo de Investigación en Compuestos Heterocíclicos, Programa de Química, Facultad de Ciencias
Básicas, Universidad del Atlántico, Barranquilla Atlantico 08001000, Colombia (2) Grupo de Investigación de Compuestos
Heterocíclicos, Departamento de Química, Facultad de Ciencias Naturales y Exactas, Universidad del Valle, Santiago de Cali
Valle del Cauca 76001000, Colombia (3) Department of Inorganic and organic Chemistry, Universidad de Jaen, Jaen Jaen
23071, Spain
The synthesis of pyrido[2,3-d]pyrimidine is mainly in two ways: by anelation pyrimidine ring on the pyridine ring or viceversa.
Compounds with this system have been synthesized by various methods based on addition-ciclodeshidratation strategies of
Michael, one-pot synthesis tricomponent (single step), microwave-induced synthesis, including reactions under ultrasound
radiation without catalyst. The synthesis of these systems is well documented, but the synthetic methods described require
drastic conditions, long reaction times and complex synthetic routes. Of these heterocycles, pyrido[2,3-d]pyrimidines present
interesting biological properties, and as some recent applications, they have been used as antitumor agents, some of them
have shown antimicrobial activity and activity against both bacteria and fungi. In this work, we present the synthesis of a serie
of pyrimido[4,5-b]quinoline derivatives by three-component reaction Microwave-Assisted between 6-aminopyrimidine, aromatic
aldehydes and b-diketones under solvent-free conditions.
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The complexity and structural diversity of pyrido[2,3-d]pyrimidine derivatives depends on the b-diketone used as starting
material. This protocol has the advantages of higher yields, lower lost, easy work-up, and environmentally friendly procedure.
The biological (antifungal and antitumor) properties of the compounds obtained in these experiments are under investigation.
(1)

804. Desoxygenation reaction of formamides with a highly-charged phosphorus cation. Antje K. C. Echterhoff ,
(1)
a.echterhoff@uni-muenster.de, Corrensstr 28/30, Muenster NRW 48149, Germany ; Jan J. Weigand . (1) Department of
Inorganic and Analytical Chemistry, Universtity of Muenster, Muenster NRW 48149, Germany
Main group element-centered cations can possess unusual reactivity and are, therefore, promising reagents for new synthetic
[1]
procedures. Developing viable methods for the preparation and an in-depths understanding of phosphorus-centered cations
is, hence, an important field of fundamental main-group chemistry. In this context, we are especially interested in multiplycharged, phosphorus-centered cations. This class of compounds has been found to be highly reactive and only very few
[2]
examples have been described. We have developed an efficient large scale syntheses to a novel scorpionate diphosphorus
[3]
trication (1). Our investigations have shown that 1 readily transfers its pyrazole moiety to carboxyl and carbonyl compounds
accompanied by desoxygenation and in situ formation of P4O6. Reacting 1 with formamides such as 2 offers an easy access to
amidinium cations (3) which readily can be converted to tetraaminoethen derivatives such as 4 via deprotonation. A detailed
investigation study is presented.

References:
[1] a) Martin, C. D.; Ragogna, P. J. Inorg. Chem. 2010, 49, 8164 [2] a) Reed, R.; Réau, R.; Dahan, F.; Bertrand, G. Angew.
Chem. Int. Ed. 1993, 32, 399; b) Bouhadir, G.; Reed, R. W.; Réau, R.; Bertrand, G. Heteroat. Chem. 1995, g, 371; c) Weiss,
R.; Engel, S. Synthesis 1991, 1077; [3] Weigand, J. J., Feldmann, K.-O.; Echterhoff, A. K. C., Ehlers, A.; Lammertsma, K.
Angew. Chem Int. Ed. 2010, 49, 6178.
805. Theoretical and experimental exploration of anthraquinones derivatives under mild and heterogeneous
(1)
conditions. Pablo Ramos , prsv12@gmail.com, Cra 4 No 26B 54 Lab Quimica P 4, Bogota Bogota D.C., Colombia ; Luis C
(1)
Garcia . (1) Department of Chemistry, Universidad Distrital Francisco José de Caldas, Bogota, Colombia
The synthesis of substituted anthraquinone from phthalic anhydride (PA) and substituted benzenes (SB) in the presence of
AlCl3 and H2SO4 was studied computationally by the Hartree-Fock method with 6-31g basis and tested experimentally.
Depending on the functional group in the ring yield varies from 98% to 45%. In the theoretical study electrophilic substitution
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was assumed to SB. This reaction has a neutral intermediary called o-benzoyl-R-benzoic acid (OBRBA). The work was
divided into two parts: first OBRBA production then anthraquinone production. We found a range of HOMO- SB 0.24241eV
0.30323eV a nucleophilic substitution necessary for AF. This range is characteristic in SB with active functional groups,
otherwise there is no reaction (NO2 reaction with no results, tr = 12 h). The AlCl3 carbocation favors the formation of PA, due
to the breaking of a CO bond, which reduces the gap between HOMO and LUMO SB PA (Δ = 0.17522eV *). In addition, the
Potential Energy Surface (PES) shows that the transition state (TS) more likely to engage both species is given without the CO
bond (Eact = 0.654Kcal/Mol *). In the second part H2SO4 is necessary because it increase the probability of condensation
between the carboxyl and β carbon of SB (LUMO:-0.03128eV →-0.23397eV *). This is a conrotatory process and releases
water. The reaction was carried out at T = 95 º C, PA = SB = 6.75mmol, AlCl3 = H2SO4 = 0.67mmol, tr = 10-35min. * SB =
hydroquinone system.
806. Nickel and palladium catalysts supported by pyrazolyl imine and amine ligands in ethylene oligomerization, and
(1)
co-polymerization of olefins and carbon monoxide.
James Darkwa , jdarkwa@uj.ac.za, Auckland Park Kingsway
(1)
(1)
Campus, Auckland Park, Johannesburg Gauteng 2006, South Africa ; Collins Obuah ; Michael K Ainooson ; Kyoko
(2)
Nozaki . (1) Department of Chemsitry, University of Johannesburg, Johannesburg Gauteng 2006, South Africa (2)
Department of Chemistry and Biotechnology, School of Engineering, The University of Tokyo, Tokyo 113-8656, Japan
Over the last 10 years we have used pyrazolyl containing ligands as supports for late transition metals in catalyzing a number
of reactions; notably carbon-carbon forming reactions starting with olefins. We have recently found that ethylene reactions
catalyzed by pyrazolylpyridine nickel complexes produce oligomers that subsequently alkylated the toluene solvent used in the
1
reaction. Modification of the ligands in these nickel complexes to include imine groups produced catalysts that also
oligomerized ethylene, followed by alkylation of the toluene solvents. All these reactions used EtAlCl2 as co-catalyst. What is
interesting is that reports on nickel complexes, with EtAlCl2 as co-catalyst and toluene as solvents produce ethylene oligomers
2
but show no alkylation of toluene. Only one nickel complex is reported to produce ethylene oligomers and alkylated-toluenes.
This was ascribed to the slow production of ethylene oligomers; thereby allowing the ethylene oligomers formed enough time
to alkylate the aromatic solvents used. This presentation will show the extent of ethylene oligomerization by pyrazolyl nickel
complexes and the subsequent alkylation of toluene when EtAlCl2 is the co-catalyst. The versatility of pyrazolyl imine ligands in
supporting metals as catalysts would also be demonstrated when palladium complexes are used to catalyze the copolymerization of olefins and carbon monoxide.
References
1. S. O. Ojwach, I. A. Guzei, L. L. Benade, S. F. Mapolie, J. Darkwa, Organometallics, 2009, 28, 2127.
2. P. W. Dyer, J. Fawcett, M. J. Hanton, Organometallics, 2008, 27, 5082.
807. Proposal and development of two novel synthetic routes to obtain 2-chloro-1-(2,4-dichlorophenyl)-2-imidazol(1)
1ilethanone and its application to the synthesis of antifungals. Josuè A. Garcia O. , jagarcia@udistrital.edu.co, Carrera
(1)
3 N. 26 a 40, Bogotà D.C. Bogotà D.C., Colombia ; Wilson A. Rodriguez P. , warodriguezp@correo.udistrital.edu.co,
(1)
Carrera 3 N. 26 a 40, Bogotà D.C. Bogotà D.C., Colombia ; Luis C. Garcia S. , lucas200920101@gmail.com, Carrera 3 N.
26 a 40, Bogotà D.C. Bogotà D.C., Colombia . (1) Grupo de Investigaciones en Sintesis Organica, Universidad Distrital
Francisco Josè de Caldas, Bogotà D.C., Colombia
We present two novel synthetic routes for obtaining the compound 2-chloro-1-(2,4-dichlorophenyl)-2-imidazol-1-ilethanone.
The first involves the reaction of imidazole with 2,2 ', 4'-trichloroacetophenone. The second involves the use of azole salts with
alkali metals reacting with 2,2 ', 4'-trichloroacetophenone. Both reactions are activated from microwave irradiation techniques
and solvent-free conditions (Figure1). The compound 2-chloro-1-(2,4-dichlorophenyl)-2-imidazol-1-ilethanone is considered a
key synthetic structural precursor for the production of broad spectrum antifungal agents such as isoconazole, miconazole,
econazole and enilconazole.
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808. Chemistry of iminopropadienones and –thiones. Curt Wentrup , wentrup@uq.edu.au, Cooper Road, Brisbane Qld
(1)
4072, Australia ; David Kvaskoff . (1) School of Chemistry and Molecular Biosciences, The University of Queensland,
Brisbane Queensland 4072, Australia
Iminopropadienones, R-N=C=C=C=O, can be synthesized from several different precursors by means of flash vacuum
thermolysis or, as we have discovered recently, microwave irradiation in solution. Several of these novel cumulenes are stable
enough to be manipulated at room temperature. They are useful in the synthesis of novel compounds of potential
pharmaceutical interest. The thio analogs, RN=C=C=C=S, have also been prepared. This chemistry has recently allowed us
entirely new entries into the synthesis of medium rings (diazepine, diazocine and diazonine derivatives), mesoionic
compounds,
quinolones,
and
naphthyridones,
and
thioquinolones,
among
others.

(1)

809. Bisacylazides: A new milestone for the synthesis of various heterocycles. Metin Balci , mbalci@metu.edu.tr,
Inonu Bulvari, Ankara -- 06800, Turkey . (1) Department of Chemistry, Middle East Technical University, Ankara 06800,
Turkey
Isocoumarins, indoles, benzoazepines represent an important class of naturally compounds that display a wide range of
biological activities. Our investigation began with an attempted synthesis of the diazide derived from the homophthalic acid (1).
Homophthalic acid 1 was reacted with thionyl chloride, dimethy formamide and sodium azide. Only, 2 was formed in 41%
[1]
yield.

The azide derived from the half ester 3 was synthesized. Conversion of the formed azide into the corresponding urethane in
methanol followed by cyclization and acetylation gave the indol derivative 4.The reaction of homophthalic anhydride with
hydrazine in dimethyl formamide resulted in the formation of a new pyrazole derivative 5. Furthermore, the synthesis of the
[2,3]
following heterocycles (Figure 2) will be discussed.
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[1] Özcan, S., Balci, M. Tetrahedron, 2008, 64, 5531-5540.
[2] Koza, G., Özcan, S., Şahin, E., Balci, M. Tetrahedron, 2009, 65, 5973-5976.
[3] Dengiz, Ç., Özcan, S., Şahin, E., Balcı, M. Synthesis, 2010, 1365-1370.
(1)

810. Waste-To-Resource: Applicability of coal ash concrete for freshwater quality enhancement. Perla M. Torres ,
(1)
perla.torres1@upr.edu, PO Box 9000, Mayagüez PR 00681, Puerto Rico ; Sangchul Hwang . (1) Department of Civil
Engineering and Surveying, University of Puerto Rico, Mayagüez PR 00680, Puerto Rico
A handful of biochemical processes occur in aquatic environments. Algae nuisance and other system disturbing processes
such as ammonia toxicity are some of the problems that can mostly be encountered in such environments. This study was
performed to assess the feasibility of coal ash concrete (CAC) structures to enhance freshwater quality as well as to achieve
resource recovery. The CACs were prepared by incorporating coal ash byproducts to cement mixtures. Selection of the best
combination was done by a series of tests including strength and water resistance. The CACs were tested in a lab-scale
simulated aquatic environment. Monitored water quality parameters included pH, turbidity, conductivity, temperature, nitrate,
alkalinity, BOD, suspended solids and total phosphorus. The presence of more CAC structures tended to improve many of
those parameters including suspended solids, nitrate and conductivity. Enhanced nitrification processes by the presence of the
CACs were observed implying less ammonia toxicity. It is construed that elevated alkalinity due to the CACs supported
bacterial conversion of ammonia to nitrate. As a consequence, nitrate increased accordingly with the ammonia conversion by
the bacteria. Although more sophisticated investigations are necessary to ensure applicability of CACs as a resource, these
preliminary findings implied that the waste-derived CACs can be utilized for the improvement of freshwater quality.
(1)

811. Covalent arsenic removal with a thiol-containing filtration column. David Atwood , datwood@uky.edu, 505 Rose
(1)
(1)
Street, CP-347, Lexington KY 40506-0055, United States ; Partha Jana ; Robert DeJaco . (1) Department of Chemistry,
University of Kentucky, Lexington KY 40506, United States
N,N'-bis(2-mercaptoethyl)isophthalamide) abbreviated, BDTH2, has emerged as the preeminent reagent for the complete
precipitation of mercury and other heavy metals from water (Fuel 89 (2009) 1326). For example, aqueous heavy metal
concentrations at ppm and ppb levels can be reduced to below detectable levels after precipitation with BDT. The compound is
being marketed as B9 (“benign”) and is commercially available for the mitigation and remediation of aqueous metal and
metalloid contamination. In order to create a solid supported reagent having the metal and metalloid capture ability of B9 a
new reagent, AB9, was synthesized and covalently attached to silica beads. The new solid-supported reagent, SiAB9,
completely removes As(III) (< 5 ppb) from water through the formation of covalent As-S bonding. Pilot studies with a
demonstration filtration column have demonstrated complete As(III) removal at low flow rates and > 50% As(III) removal at 500
mL/min.
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812. Witdrwan
(1)

813. Sensing of aquatic pollutants: mixed lipid monolayers as a sensing template.
Blaženka Gašparović ,
(1)
(2)
(2)
gaspar@irb.hr, Bijenička 54, Zagreb Croatia 10000, Croatia ; Abra Penezić ; Zachary Coldrick ; Andrew Nelson . (1)
Division for marine and Environmental Research, Ruđer Bošković Institute, Zagreb 10000, Croatia (2) Centre for SelfOrganising Molecular Systems (SOMS), School of Chemistry,, University of Leeds, Leeds LS2 9JT, United Kingdom
The importance of oceans and waters in general and the need to monitor and exploit them increases the necessity for fast
sensors for pollutants. Lipophylic aquatic pollutants show biomembrane activity [1]. The interaction causes a disruption of the
lipid monolayer organization, which can be monitored using alternating current (ac) and fast cyclic (cv) voltammetry on a
hanging mercury drop electrode (HMDE). Development of a biomembrane mimicking electrochemical biosensor using mixed
lipid monolayers optimised for interactions with specific analyte will be discussed. Mixed monolayers of palmitoyl-2-oleoyl-snglicero-3-phosphocholin (POPC) and triolein, a trigliceride of oleic acid, were tested in interactions with phenanthrene. In order
to improve the specificity and sensitivity of the monolayer, different molar ratios of lipids were tested. Figure 1. shows a shift of
the reorientation peak potential of monolayer of POPC and triolein in a 3:1 molar ratio with increasing concentrations of
phenanthrene. The work was also done using a flow cell system with a chip based mercury microelectrode [2]. Further
optimisation of the mixed lipid monolayers will be made in order to enable detection of different type of pollutants such as
polychlorinated biphenyls, tributyltins and toxins such as domoic and ocadaic acid.

Fig. 1. Peak potential shift of the POPC :triolein monolayer (3:1 molar ratio) with increasing concentrations of phenanthrene.
Results obtained with HMDE and with HG microelectrode in flow cell.
References:
[1] A. Nelson, N. Auffret, J. Readman, Anal. Chim. Acta, 207 (1988) 47.
814. Preparation and study of Rotating Biosorbent Contractor System (RBC) for treatment of mining waste water.
(1)
Muhammad Aqeel Ashraf , chemaqeel@gmail.com, Department of Chemistry, Faculty of Science,, University of Malaya,
(1)
(2)
Kuala Lumpur Wilayah Persektuan 50603, Malaysia ; Mohd. Jamil Maah ; Ismail Yusoff . (1) Chemistry, University of
Malaya, Kuala Lumpur Wilayah Persektuan 50603, Malaysia (2) Geology, University of Malaya, kuala Lumpur Wilayah
Persektuan 50603, Malaysia
Immobilised biomass provides a potential system for the treatment of metal contaminated water. Mining waste water originated
from old tin mining catchment Bestari Jaya, Peninsular Malaysia, was treated by means of rotating biosorbent contractor
system (RBC). The waters had a pH in the range of about 3-4 and contained heavy metals (copper, zinc, lead, nickel, tin,
arsenic) in concentrations usually much higher than the relevant permissible levels for waters intended for use in agriculture
and/or industry. Bio-membranes were prepared from biomass of banana previously studied as a cationic bio-sorbent by the
writer. This study investigates the efficiency of a rotating biosorbent contactor (RBC) in the treatment of waters contaminated
with lead, copper nickel and zinc in multiple sorption–desorption cycles. Each sorption cycle extended over a period of 12
weeks at an HRT of 24 h to determine the efficiency of the system over a protracted period of time. The removal pattern
observed in the initial cycle, namely Pb>Cu>Tin>Zn>Ni>As, was repeated in both subsequent cycles. After completion of each
cycle metals were successfully desorbed by means of an acid wash. The sorption ability of the bio-membrane was not
adversely affected by the desorption process as evidenced by the similar metal removal rates obtained in each of the three
sorption cycles. These results suggest that RBCs can be used successfully in the treatment of high strength metalcontaminated mining wastewater.
(1)

815. Degradation of pharmaceutical compounds in water by non-thermal plasma treatment. Vasile I. Parvulescu ,
(2)
vasile.parvulescu@g.unibuc.ro, Bd. Regina Elisabeta 4-12, Bucharest Bucharest 030018, Romania ; Monica Magureanu ;
(2)
(2)
Daniela Piroi ; Nicolae Bogdan Mandache . (1) Department of Organic Chemistry, Biochemistry and Catalysis, University of
Bucharest, Bucharest, Romania (2) National Institute for Lasers, Plasma and Radiation Physics, Magurele-Bucharest,
Romania
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Pharmaceutical compounds are an important class of water pollutants due to their large variety, high consumption and
persistence in the environment. The degradation of several pharmaceutical compounds (pentoxifylline, oxacillin, amoxicillin,
ampicillin) using non-thermal plasma has been studied under plasma-assisted conditions. Plasma generates various oxidizing
species (OH·, O·, H2O2, O3) which may contribute to an advanced pollutants decomposition. Plasma was generated in a
dielectric barrier discharge reactor in coaxial configuration, with the solution flowing as a film on the surface of the inner
electrode. The discharge takes place at the gas-liquid interface. The discharge was operated in pulsed regime, at room
temperature and atmospheric pressure, in oxygen. The degradation products resulting from decomposition were identified by
LC-MS-MS and their temporal evolution was followed. The correlation between LC-MS-MS, TOC and COD measurements
showed the advanced oxidation of these pharmaceutical compounds: the large molecules are destroyed to an important extent
after a certain treatment time (depending on the chemical composition and structure), only small entities with m/z<100
remaining in the solution while 25-30% of the initial carbon content was released as CO2.
Table1. Variation of TC, TIC, TOC and COD for oxacillin in water
Time, min
0
5
30
90
120

TC, mg.L
51.2
50.7
50.9
49.5
48.4

-1

TIC, mg.L
0.3
2.1
4
5.9
7.3

-1

TOC, mg.L
50.9
48.6
46.9
43.6
41.1

-1

COD, mg.L
150.1
140
125.9
98.4
90.7

References
1. M. Magureanu, V.I. Parvulescu et al, Water Res. 44 (2010) 3445-3453.
2. M. Magureanu, V.I. Parvulescu et al, Water Res. in press.
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816. Swellable organosilica: A new platform technology for water purification from produced water remediation to in
(1)
situ and ex situ groundwater remediation. Paul L Edmiston , pedmiston@wooster.edu, 943 College Mall, Wooster Ohio
44691, United States . (1) Chemistry, College of Wooster, Wooster Ohio 44691, United States
Swellable organically modified silica (SOMS, tradename Osorb) is a serendipitously discovered nano-engineered material that
instantly swells up to 8-times its dry volume with organics and can absorb large volumes of dissolved organic solutes from
water. SOMS does not absorb water, but in the process of absorbing organics expands with enough force to lift 20,000-times
its own weight due to a highly collapsed and strained nanoscale architecture. The swelling is fully reversible, so SOMS can be
described as a high capacity organophilic sponge. SOMS has been extensively tested in remediating produced water - i.e.
water co-extracted with petroleum which is one of the largest aqueous waste streams in the world. SOMS has high affinity and
capacity for BTEX, hydrocarbons, and organic acids. SOMS can be used as scaffold to embed catalytic particles such as
nanoscale Pd particles. These catalytic systems are highly effective at hydrodechlorination reactions and have been tested at
the bench-scale (5mL/min) and pilot-scale (50L/min) for remediation of groundwater contaminated with chlorinated solvents
and pesticides including TCE, PCE, vinyl chloride, atrazine, and chlorobenzene. This talk with address the unique
thermodynamics of absorption organics by SOMS in the context of important problems in water remediation.
(1)

817. Status of arsenic remediation in Bangladesh. M. Feroze Ahmed , fahmed@ce.buet.ac.bd, Palassy, Dhaka NA
1000, Bangladesh . (1) Department of Civil Engineering, Bangladesh Univ. of Engineering & Technology, Dhaka NA 1000,
Bangladesh
Arsenic contamination of groundwater in Bangladesh has severely affected the groundwater-based drinking water supply
system. The population coverage by safe water reduced from 97% to 74% by arsenic contamination of groundwater in 2000.
National Policy for Arsenic Mitigation (NPAM) and Implementation Plan for Arsenic Mitigation (IPAM) were prepared to
accelerate arsenic mitigation in 2004. Priority was given to installation of arsenic-safe alternative water supply options in
arsenic remediation in Bangladesh but the progress in providing arsenic-safe water supply was very slow. Poor coordination
among partners, problem in selecting technology for arsenic mitigation, lack of uniformity in water supply approaches and poor
response towards implementation of IPAM were mainly responsible for poor progress. A study in 2009 showed that arsenic
affected areas received no preference in installation of safe water options. As a result, the safe water coverage in IPAM's
emergency response areas having >80% tubewells contaminated still remains very low. It appears from different assessment
that around 20 million people are still exposed to arsenic higher than national standard of 50µgm/L in drinking water. Arsenic
mitigation needs renewed efforts to attain the national target of providing safe and arsenic-free water for all by 2011. The
Directorate General of Health Services (DGHS), Bangladesh has recorded 38,320 arsenicosis cases in 2009 . DGHS data
showed an increasing trend of patients with time as well as with the increase in intensity of contaminated wells in an area.
Accumulation of arsenic in soil irrigated with arsenic contaminated water and its translocation in crops have become added
concerns for Bangladesh.
(1)

818. Assessment of groundwater contamination near municipal solid waste landfills in Delhi. Vijaya Singh ,
(1)
vijaya.singhin@gmail.com, Block 4, Hauz Khas,, New Delhi Delhi 110016, India ; Atul K Mittal . (1) Department of Civil
Engineering, Indian Institute of Technology Delhi, New Delhi Delhi 110016, India
Delhi, capital of India, generates approximately 7,000 metric tons of municipal solid waste (MSW) daily which is mainly
disposed of by uncontrolled landfilling. The leachate generated mostly percolates down the surface and gets mixed up with
sewer and drainage systems thereby polluting ground water and surface water sources. The diverse waste streams ending up
in a landfill contribute a large proportion of heavy metals in the landfill leachate. Contamination of groundwater by such
leachate renders it and the associated aquifer unreliable for domestic water supply and other uses. In order to demonstrate the
influence of leachate heavy metals on the underlying groundwater environment, literature and experimental data were studied
and analyzed after field investigations. Leachate samples collected from three different places at each of the landfill sites were
analysed for Pb, Cd, Cu, Mn, Zn, Cr, Fe, Ni, and Co. The groundwater samples were collected at radial distances from the
landfill sites. The analysis of results for groundwater samples showed the presence of heavy metals exceeding the limit of
World Health Organization (WHO) standards for drinking water. Detection of heavy metals deemed hazardous to environment
and public health, and the decrease in their concentrations with increase in distance from the landfill justifies that landfills are
acting as a point source of contamination. The study recommends that immediate steps be taken to stop further contamination
of the groundwater.
819. Environmentally sustainable route for drinking water disinfection: solar light-activated TiO2 photocatalysis.
(1)
Dionysios Dionysiou , dionysios.d.dionysiou@uc.edu, 705 Engineering Research Center, Cincinnati OH 45221, United
(1)
(2)
(2)
(3)
(3)
States ; Miguel Pelaez ; Erick R. Bandala ; Jordana Castillo ; Patrick S.M Dunlop ; Anthony Byrne . (1) Environmental
Engineering and Science Program, School of Energy, Environmental, Biological, and Medical Engineering, University of
Cincinnati, Cincinnati OH 45221, United States (2) Department of Civil and Environmental Engineering, Universidad de Las
Américas, Puebla, Cholula Puebla, Mexico (3) Nanotechnology and Integrated Bioengineering Centre, University of Ulster,
Newtownabbey, United Kingdom
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 291

Solar disinfection, commonly known as SODIS, is a simple, low cost, effective and sustainable method currently used to
disinfect polluted drinking water in developing countries at the household level. It is a real alternative to other well known
disinfection processes that are not cost-effective for developing regions and may also present a long term health risks from the
disinfection by-products generated. Few improvements to SODIS performance have opened the possibilities to enhance the
process in a sustainable way. Titanium dioxide (TiO2) photocatalysis has been shown to be an effective method for the
treatment of water containing organic micropollutants and microorganisms at both laboratory and pilot plant scale under UV
light. The ability to modify TiO2 with non metal ions and extent its adsorption capacity to have visible light photosensitization
can have an impact in the enhancement of SODIS treatment employing solar light leading towards its sustainable
implementation in developing countries. In this study, a potential answer is given to whether this basic technology can be
improved using TiO2-based nanotechnology. This technology is referred as Enhanced Photocatalytic Solar Disinfection
(ENPHOSODIS). The incorporation of nitrogen and fluorine doped TiO2 (NF-TiO2) as nanoparticles and immobilized on
different substrates was evaluated for the inactivation of Escherichia coli (E. coli) in water. The presence of NF TiO2
photocatalysis, in all configurations, enhanced the disinfection rate efficiency of E. coli when compared to those experiments
where control or no photocatalyst was used both under visible and solar light. The effect of pH and other water parameters as
well as the mechanism of disinfection will be discussed. Solar photocatalysis employing solar light-activated TiO2 to obtain
ENPHOSODIS could be a technology breakthrough for water treatment and purification, particularly in developing regions.
820. Trace elements and their environmental impacts on soils and crops in three sub-basins of Bolivian Altiplano.
(1)(2)
Oswaldo Eduardo Ramos
, oswedram@yahoo.es, Campus Universitario, Cota Cota, calle 27 S/N, La Paz La Paz 303,
(2)
(3)
(3)
(4)
(5)
(1)
Bolivia ; Prosun Bhattacharya ; Vladimir Orsag ; Lourdes Chambi ; Luis Ribeiro ; Israel Quino ; Jorge Quintanilla . (1)
Instituto Investigaciones Químicas, Universidad Mayor de San Andres, La Paz 303, Bolivia (2) Department of Land and Water
Resources Engineering, Royal Institute of Technology KTH, La Paz 303, Bolivia (3) Facultad de Agronomía, Unversidad
Mayor de San Andres, La Paz, Bolivia (4) Department of Mining and Georesources, Instituto Superior Tecnico, Centro de
Geosistemas, Lisboa 1049-001 Av. Rovisco Pais, Portugal (5) Especialidades Químicas I+D+I, La Paz 10421, Bolivia
In Bolivia, there are very few comprehensive studies on As and other trace element (TE) contamination of water resources
from geogenic sources or anthropogenic activities and their impact soils and crops. The present study attempts to understand
the relationship between water used for irrigation which has caused to enrichment of the soils with As and other TE and
subsequent uptake by crops in the area around Poopó Lake. Sampling was carried in three mining areas, which included
surface water and groundwater, soil and crops (beans, otato, barley and alfalfa). The similar distribution of surface water and
groundwater samples on Piper plots suggest that a narrow variations hydrochemical facies which is predominantly Ca-MgV
HCO3 type. The Eh values reveal that arsenate (As ) is the principal aqueous species. The soil indicated higher total TE
concentrations. Arsenic concentrations were higher (13.0—40.0 mg/kg), compared by unimpacted soil and there were in the
same order that the crustal median values. Crops contain relatively higher As concentrations and lower Cu, Zn and Pb
concentrations as compared to the literature.

PC analysis shows that TE concentrations in the crop (lowercase) do not relate to TE contents of the soils (uppercase). This
probably means that TEs in soils are not significantly bioavailable and bulk of the transfer of TE to the crops seems to take
place from the water used for irrigation.
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821. Water disinfection: Neutral photo-Fenton process at low catalyst concentrations. Luis Norberto Benítez ,
(1)
luis.benitez@correounivalle.edu.co, A.A. 25360, Cali Valle 760001, Colombia ; Sandra Faissuler Potosi ; Daissy Mabel
(1)
(1)
(2)
Gómez ; José Jonathan Oquendo ; Neyla Benítez . (1) Department of chemistry, Universidad del Valle, Cali Valle 760001,
Colombia (2) Department of Biology, Universidad del Valle, Cali Valle 760001, Colombia
The process widely used for water disinfection is the chlorination. However, this process yields byproducts that are harmful for
human health when it takes place in the presence of organic compounds. The photo-Fenton system has showed to be a
promissory method for the bacterial abatement. In this work, the solar photo Fenton process for inactivation of the strains s.
typhimuriium, S. sonnei y E.coli, at low Fe concentrations and circumneutral pH is assessed. The results show that the total
water disinfection, without regrowth after 48 h, at laboratory (sun test lamp) and pilot (compound parabollic collectors) scale by
photo-Fenton process is reached. The oxidative species production, as radical hydroxyl, inside and outside of the cell, is
responsible for the bacterial abatement. Although, an antioxidant action is carried out by bacterial, this metabolic mechanism is
not enough to avoid the oxidative stress. In consequence, the radical hydroxyl reacts chemically with lipids, proteins,
carbohydrates and DNA provoking lethal injuries to the cell. According to results showed above, solar photo Fenton process
has potential for application to improve drinking water production.
(1)

822.
Remediation of disaster-impacted water sources with cactus mucilage.
Norma A Alcantar ,
(1)
(1)
alcantar@eng.usf.edu, University of South Florida, Tampa FL 336205350, United States ; Daniela Stebbins ; Dawn I Fox ;
(1)
Audrey Buttice . (1) Department of Chemical and Biomedical Engineering, University of South Florida, Tampa FL 33620,
United States
Earthquakes can cause serious damage in drinking water systems, mainly in areas with high population density. Similarly,
ocean water contamination by crude oil spills and the use of synthetic dispersants affect the environment negatively.
Emergency response systems to treat water affected by disasters that are sustainable, low cost, and benign to the
environment are needed. The use of natural coagulants and dispersants to remediate water could greatly increase the quality
of life and global health. We have investigated the use of mucilage gum extracted from the Opuntia ficus-indica cactus. Cactus
mucilage has shown to be an excellent natural coagulant and dispersant. Two fractions of mucilage gum were extracted and
utilized in the removal of sediments, heavy metals such as arsenic and lead, mineral oil, and several strains of bacteria
suspended in synthetic hard and soft waters. The addition of mucilage was observed to increase kaolin settling rates from 0.5
to 13.2 cm/min using standard column tests. Similarly, the mucilage reduced heavy metal concentrations up to 92% in
challenged water. In high cell count bacteria tests, increased coagulation time and settling with removal rates >98% were
achieved. The effect of the cactus mucilage as an oil dispersant is also very important. Our studies show that the mucilage has
the capacity to disperse oil in water columns and at the air-water interface. The mucilage from the Ofi is an ideal material for
applications in water treatment because it is readily available worldwide, inexpensive, easy to process.
(1)

823. New inhibitors of Rac1 in metastatic breast cancer. Eliud Hernandez , eliud.hernandez@upr.edu, PO Box 365067,
(2)
(3)
San Juan Puerto Rico 00936-5067, Puerto Rico ; Brenda L. Montalvo ; Janibeth Hernandez ; Surangani
(2)
(1)
Dharmawardhane ; Cornelis P. Vlaar . (1) Department of Pharmaceutical Sciences, University of Puerto Rico, School of
Pharmacy, San Juan Puerto Rico 00936, Puerto Rico (2) Department of Biochemistry, University of Puerto Rico, School of
Medicine, San Juan Puerto Rico 00936, Puerto Rico (3) Department of Biology, University of Puerto Rico at Cayey, Cayey
Puerto Rico, Puerto Rico
The objective is to investigate the potential of novel small molecule inhibitors of Rac1 as anti-metastatic agents. The
compounds were synthesized via nucleophilic aromatic substitution connecting a hetero-bicyclic arylamino group to the 4position of the pyrimidine core and a primary or secondary aliphatic amine, with a tail-ended amino group, to the 2-position of
the pyrimidine group. The inhibitory potential of compounds was measured using G-LISA™ Rac1 Activation Assay after
treatment with highly metastatic MDA-MB-435 breast cancer cells. Also, the cell viability and cell migration were examined for
Rac inhibitors using MTT-survival and proliferation kit and Transwell migration assays, respectively. Several of the NSC23766
derivatives were shown to inhibit Rac1 activity of cancer cells with higher efficiency (20-80%), where we selected compound
ehop-016 with IC50 = 0.8 µM. The compound is not toxic to normal mammary epithelial cells and is more efficient than
NSC23766 in inhibiting cell migration and reducing cell spreading and extension of lamellipodia. Based on the results, we
concluded that compound ehop-016 show promise of further development as small molecule inhibitor of invasive breast
cancer progression.
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824. Potent and selective 2-oxoamide inhibitors of phospholipases A2 as novel medicinal agents for the treatment of
(1)
inflammatory diseases. George Kokotos , gkokotos@chem.uoa.gr, Panepistimiopolis, Athens Attiki 15771, Greece . (1)
Department of Chemistry, Laboratory of Organic Chemistry, University of Athens, Athens 15771, Greece
Phospholipases A2 are enzymes able to catalyze the hydrolysis of the sn-2 ester bond of glycerophospholipids releasing free
fatty acids, including arachidonic acid, and lysophospholipids. Both products are precursor signaling molecules that are
involved in inflammation. Among the various PLA2s, cytosolic GIVA cPLA2 is considered a major target for inflammatory
diseases, while secreted GII sPLA2 is involved in cardiovascular diseases. We have developed lipophilic 2-oxoamides based
on (S)-gamma- or delta- amino acids (1) which are potent and selective inhibitors of GIVA cPLA2 and present interesting in
vivo anti-inflammatory activity. The location of the 2-oxoamide inhibitor AX007 in the active site of GIVA cPLA2 was studied by
a combination of molecular dynamics and deuterium exchange mass spectrometry, providing a new tool for the design of more
potent GIVA cPLA2 inhibitors. Most recently, we demonstrated that a lipophilic 2-oxoamide based on (S)-leucine (2) is a potent
and selective inhibitor of GII sPLA2, not affecting the activity of GIVA cPLA2. The binding mode of 2 to GIIA sPLA2 was studied
by molecular docking calculations.

(1)

825. Computer-assisted design of bioactive molecules from structure-activity relationships. Yvonne C Martin ,
yvonnecmartin@comcast.net, 2230 Chestnut St, Waukegan Illinois 60087, United States . (1) Martin Consulting, Waukegan
Illinois 60087, United States
This talk will illustrate two ways that computers are used to discover potential new drug candidates. (1) Molecular graphics
display of the 3D structures of molecules combined with 3D database searching provides a tool to discover active molecules of
novel structure, whereas molecular graphics display of molecules combined with sophisticated statistics provides a means to
forecast the potency of molecules before they are synthesized. (2) On a more abstract level, scientists have devised
alternative computer descriptions of molecular structures for optimizing chemical searching. If two molecules are similar in
such descriptions, there is evidence that they will have similar biological properties--this forms the basis of efficient strategies
to find novel active molecules.
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826. Engineered interfaces for improved clinical test: Binding of protein biomarkers to carbon nanotubes. Eunice
(1)
Mercado , eunice.mercado2@upr.edu, University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico 00682, Puerto Rico ;
(1)
(1)
(2)
(2)
(1)
(1)
Miguel Castro ; Steven Lugo ; Milton E Rivera-Ramos ; Edu Suarez ; Tania Rodriguez ; Hazel Borges ; Miguel
(1)
(1)
Gonzalez ; Illiane Miranda . (1) Department of Chemistry, University of Puerto Rico at Mayaguez, Mayaguez Puerto Rico
00682, Puerto Rico (2) Department of Chemistry and Physics, University of Puerto Rico in Ponce, Ponce Puerto Rico 00732,
Puerto Rico
The adsorption of proteins on glass substrate surfaces is a major problem in clinical testing. Carbon nanotubes are an
attractive material to explore new clinical sensing scenarios due to their remarkable structure and electronic properties and
potential for functionalization with a variety of terminal groups. The work presented here focuses on the binding of myoglobin,
troponin and green fluorescence protein (GFP) to functionalized carbon nanotubes. Single walled- and multiwalled- carbon
naotubes were functionalized with an amino terminal of a nanotube-bound carboxylic acid: UV/Vis and Raman spectroscopy
have been employed to characterize the modified CNT. UV-visible measurements are consistent with the binding of the protein
to the modified carbon nanotubes in aqueous media. In the case of myoglobin, the binding occurs thru the iron center in a slow
kinetic process: the protein does undergo denaturalization in the presence of the carbon nanotubes in a period of several
days. Work in progress focuses on the reactivity of amino terminated carbon nanotube with troponin and GFP.
827. Compounds from Blepharispermum hirtum with ant repellent and anti-bacterial properties. Majekodunmi O
(1)
(1)
Fatope , majek@squ.edu.om, College of Science, PO Box 36, Muscat Al Khod Postal Code 123, Oman ; Gouri B Varma ;
(1)
(1)
(1)
(1)
Baqiya A Al-Mughairy ; Nasser M Al-Azri ; Ruchi G Marwah ; Rani S Nair . (1) Chemistry Department, Sultan Qaboos
University, Muscat Al Khod Postal Code 123, Oman
Blepharispermum hirtum Oliver (Asteraceae) is a plant with large leaves that have found several applications in the indigenous
culture of the Dhofaris in the South West region of Oman. The leaves of B. hirtum are used to repel biting insects and ants
from the temporary shelter of herdsmen; and also to cover the udders of camel and goat. These uses attracted us to
investigate the fresh leaves of the plant for volatiles, which could have insect repellent properties, and the extracts of leaves
and twigs for antimicrobial metabolites using bacteria and fungi as indicator organisms during the isolation process. Our
investigation identified trans-ocimene by GC-MS and GC-FID analyses to constitute 85% of the volatiles obtained from steamdistilled fresh leaves. Trans-ocimene has been demonstrated to be repellent to leaf cutter ant and male butterfly. Fractions of
the extracts that demonstrated antimicrobial activity in vitro were shown to be mixtures of ent-kaurene diterpenoids 1-4.
Compounds 1 and 2, named blepharispins A and B, are new and structurally characterized on the basis of their chemical and
spectroscopic data. Blepharispin A (1) inhibited Staphylocccus aureus and Bacillus subtilis at mic value of 62.5 µg/ml. (This
investigation was supported by His Majesty's Strategic Research Trust Fund through Grant SR/SCI/CHEM/01/01)

828. Differential proteomic analysis of plasma from patients with Non-ST-Segment Elevation Myocardial Infarction
(NSTEMI)
(1)

Rodrigo Torres Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Yenny
(1)
(2)
Bueno ; Gerardo Muñoz . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander NA,
Colombia (2) Department of Basic Sciences. School of Medicine, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia
Incidences of acute coronary syndromes (ACS) in world population have opened new approaches in the study of mechanisms
that trigger the breakdown of the atherosclerotic plaque, heart failure, unstable angina and diagnosis of patients with non-STSegment Elevation Myocardial Infarction (NSTEMI). In recent years, protein analysis of expression levels in the plasma of
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these patients has allowed discovering of new biomarkers of ACS. In this study, we used differential proteomics to analyze
protein expression levels detected in plasma from 10 patients with NSTEMI, 10 patients with unstable angina (UA) and 10
controls. Protein expression was determined using two-dimensional electrophoresis (2-DE) and image analyses were carried
out using PD-QUEST 8.0.1 (Biorad) software. Subsequently, identity of spots was determined by mass spectrometry (LCMS/MS), and protein databases. 2D-PAGE showed more than 350 spots, and 29 proteins presented altered expression levels
in patients with ACS. However, in the region I noted the presence of three spots that showed significant increase in expression
levels in patients with NSTEMI compared to the levels observed in other patients studied. Mass spectrometry analyses
showed that these proteins corresponded to two variants of the immunoglobulin lambda light chain and lambda light chain 2.
Additionally, it was identified a protein called "uncharacterized putative protein." Bioinformatics analyses showed that this
protein has 93% similarity to the "protein IGL @. The presence of these proteins could contribute to understanding the
development of ACS. In addition, these proteins could be candidates for diagnostic markers in patients with ACS without ST.
829. Aldehyde dehydrogenase activities vary during submerged germination in Echinochloa species and Oryza
(1)
sativa L. Lucy P. Estioko , estiokolucy@yahoo.com, Legazpi City, Legazpi City Albay 4500, Philippines ; Aurora M.
(2)
(3)
(3)
(3)
(4)
(5)
Baltazar ; Florinia E. Merca ; Antonio C. Laurena ; Norma N. Fajardo ; Abdelbagi M. Ismail ; David E. Johnson . (1)
Department of Chemistry, Bicol University, College of Science, Legazpi City Albay 4500, Philippines (2) Crop Protection
Cluster, University of the Philippines Los Banos, College, Los Banos Laguna 4031, Philippines (3) Institute of Chemistry,
University of the Philippines Los Banos, College, Los Banos Laguna 4031, Philippines (4) Department of Plant Physiology,
International Rice Research Institute, Crop and Environmental Sciences Division, College, Los Banos Laguna 4031,
Philippines (5) Department of Weed Science, International Rice Research Institute, Crop and Environmental Sciences
Division, College, Los Banos Laguna 4031, Philippines
With the impending water crisis due to climate change and the increasing costs in rice transplanting, more rice farmers are
shifting from transplanted to direct-seeded rice for crop establishment. In direct-seeded rice, flooding is an important cultural
practice as it improves crop growth and controls weeds. There are, however, weeds belonging to the Echinochloa species that
can germinate and grow under flooded conditions, and thus, constitute an important challenge to rice production. E. crus-galli
and E. colona compete with rice for early establishment with the former having similar ability even during flooding. Two
important rice genotypes with contrasting abilities to tolerate flooding include KhaoHlanOn and IR42. Further knowledge on the
biochemical aspects governing these phenomena would be valuable in understanding the physiological and molecular bases
of tolerance diversity. Under normal conditions, activities of pyruvate decarboxylase (PDC), alcohol dehydrogenase (ADH),
and aldehyde dehydrogenase (ALDH) remained fairly constant in KhaoHlanOn and IR42, but continually decreased in both E.
crus-galli and E. colona. Relevance of these evidences in the generally competitive nature of the Echinochloa weeds is
discussed. During submergence, experimental data revealed that metabolizable carbohydrates and activities of the
fermentative enzymes did not seem critically important in the observed anaerobic germination of E. crus-galli and
KhaoHlanOn. Differential activities of ALDH were, however, evident in these two plant species. Regulation of ALDH activity
appeared to be implicated in their mechanisms of tolerance to flooding. The potential roles of ALDH in the biochemical
pathways leading towards their anaerobic adaptation are discussed.
830. Cytotoxicity of Bothrosp asper (serpentes: viperidae) snake venom: In vitro cultures of peripheral blood
(1)
mononuclear cells. Carolina Coronel , ccoronell@unicauca.edu.co, Calle 5 No. 4 - 70, Popayán Cauca, Colombia ;
(2)
Andrea Coronel . (1) Departamento de Química - Grupo Química de Productos Naturales, Universidad del Cauca, Popayán
Cauca, Colombia (2) Departamento de Biología - Grupo Biología Molecular, Ambiental y Cáncer, Universidad del Cauca,
Popayán Cauca, Colombia
Three trials were conducted with human peripheral blood mononuclear cells cultured in vitro in order to evaluate the
cytotoxicity of Bothrops asper snake venom. The first assay was to assess the mitotic index (MI), in which the experimental
-4
concentrations of venom (high: 300 µg/mL, medium: 0.3 µg/mL and low concentration: 3 x 10 µg/mL) were defined for the
following trials. The second assay was to assess the cell viability with trypan blue staining and the third one was the apoptosis
assay, whose detection was done by fluorescence microscopy using acridine orange/ethidium bromide (AO/EB) staining.
According to the Spearman correlation coefficient (R = -0.878, P = 0.000) and lineal regression analysis, negative association
was found between the concentration of B. asper snake venom and the number of dividing cells, having IM decreased with
increasing of venom concentration. In the apoptosis assay, influence of venom in the percentage of viable (P = 0.000),
apoptotic (P = 0.000) and necrotic cells (P = 0.009) was found. It was concluded that the B. asper snake venom has cytotoxic
effect capable to inhibit the cell division cycle, reducing cell viability and inducing apoptosis in human peripheral blood
mononuclear cells in vitro. Due to its cytotoxic activity, which is similar to that exerted by substances used to combat tumor
progression (cell cycle blocking, decreased cell viability and induction of apoptosis), B. asper snake venom could be a
potentially useful alternative in the treatment of different diseases such as cancer.
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831. Molecular guided assembly of silver into one dimensional nanostructures on brain tissue: A novel approach to
(1)
by-pass brain strokes. Miguel A Gonzalez , miguel.gonzalez@upr.edu, Carr # 2, Mayaguez PR 00680, United States ;
(1)
(2)
(1)
(3)
(1)
Kasandra Viera ; Zuleyka Torres ; Roy Suarez ; Madeline Leon ; Miguel E Castro . (1) Department of Chemistry,
University of Puerto Rico at Mayaguez, Mayaguez PR 00612, United States (2) Natural Science Department, University of
Puerto Rico at Aguadilla, Aguadilla PR 00605, United States (3) General Science Department, Caribbean University, Ponce
PR 00716, United States
Novel materials and technologies for brain implants are the subject of fundamental and applied research due to their potential
application to treat neurological disorders. Reliable chronic application of neural electrodes remains a challenge. The low cost
and expected bio compatibility of “organic” carbon positioned polymers and carbon nanotubes as the micro and
nanostructures of choice has motivates recent work in pursue of adequate materials for brain implants. However, the problems
in handling and functionalizing organic carbon, as well as solubility in the body, presents limitations to further advance these
technologies. Molecularly guided assembly, on the other hand, offers the opportunity to growth 1d structures directly on tissue:
it presents a unique opportunity to develop technologies to act on specific tissue areas. We report on the growth and
characterization of one dimensional silver nanostructures directly on tissue cut from the brain of sheep. A battery of analytical
techniques including transmission and scanning electron and optical microscopy are employed in the characterization of the 1
dimensional nanostructures. The structures result from the assembly of silver mediated by a bifunctional thiol. The one
dimensional structures are easily identified when the deposits are prepared directly on top of the tissue: the structures can not
be identified when the tissue is immersed in the dispersion containing the only precursors to the one dimensional structures.
Ongoing work focuses on establishing the types of communication possible within, and among, the 1 dimensional
nanostructures deposited on the cell tissue.
(1)

832. Anti-ulcer activity of selected Philippine plants. Christine C Hernandez , chich_hernandez@yahoo.com, Diliman,
(2)
Quezon City Metro Manila 1101, Philippines ; Noemi D Paguigan . (1) Institute of Chemistry, University of the Philippines,
Diliman, Quezon City 1101, Philippines (2) Natural Sciences Research Institute, University of the Philippines, Diliman, Quezon
City 1101, Philippines
Ulcer is the most common gastrointestinal disturbance. Although it is not a deadly disease, it can lead to more serious
complications. Medications are use to relieve the pain, heal ulcerations and delay recurrence of ulcerations. However, the
definite healing of patients has not yet been attained. Aside from this, current treatments are not without unwanted side
effects. We are currently looking at potential sources of anti-ulcerative agents from Philippine terrestrial plants. Methanolic
extracts of Afzelia rhomboidia, Bauhinia blakeana, Bauhinia malabarica, Bauhinia purpurea, Cassia fistula, Cassia javanica,
Cynometra ramiflora, Intsia bijuga, Sindora supa and Tamarindus indicus were evaluated for their efficacy as sources of antiulcer agents in ethanol and aspirin-induced models in mice. Various phytochemical tests were done to determine the possible
secondary metabolites responsible for the observed bioactivities. Structures of potential anti-ulcerative compounds will be
presented.
833. Inhibition of membrane peroxidation - on the synergistic effect of dopamine and an α-tocopherol analogue.
(1)
Katarzyna Jodko-Piórecka , kjodko@chem.uw.edu.pl, Pasteura 1, Warsaw Mazowieckie 02-093, Poland ; Beate
(2)(3)
(1)
Klösgen
; Grzegorz Litwinienko . (1) Faculty of Chemistry, University of Warsaw, Warsaw 02-093, Poland (2) Department
of Physics and Chemistry, University of Southern Denmark, Odense 5230, Denmark (3) MEMPHYS - Center for Biomembrane
Physics, University of Southern Denmark, Odense 5230, Denmark
Catecholamines, including dopamine, have a role in the transduction of nervous stimuli. Apart from that, they might behave as
endogenous phenolic antioxidants protecting the neuronal tissue from deleterious effects of oxidative stress. Results from our
1
preliminary study even indicate a synergistic effect: an interplay of catecholamines with other molecules seems to enhance
their antioxidant activity (e.g. 3,4-dihydroxyphenylalanine - L-DOPA -, and 2,2,5,7,8-pentamethyl-6-hydroxychroman - PMHC -,
an analogue of α-tocopherol). Addition of small amounts of catecholamines suppresses or largely inhibits the peroxidation of
2
lipids . The understanding of the mechanism of antioxidant action of catecholamines and their interplay with other antioxidants
in lipid membranes requires interdisciplinary research on the kinetics and thermodynamics of antioxidant(s)/membrane
interactions.
Here we report kinetic data that, as a prerequisite, verify the antioxidant activity of dopamine by measuring its scavenging
activity against peroxyl radicals in a heterogeneous lipid/water system and give evidence about the synergistic effect between
dopamine and PMHC. We also present preliminary results from ongoing experiments on the interaction between dopamine,
PMHC and model lipid membranes by microcalorimetry (DSC, ITC). The calorimetric studies are performed on unilamellar
vesicles assembled from 1,2-dimyristoyl-sn-glycero-3-phosphocholine (DMPC) as a model lipid membrane. As a hypothesis
for the dopamine/PMHC antioxidative co-operation we propose that dopamine acts mainly as a scavenger of radicals near the
membrane surface while PMHC is scavenging the peroxyl radicals within the membrane.
References
1) Jodko, K.; Kowalewska, E.; Sikora, B.; Litwinienko, G. Free Radic. Res. 2009, 43, 58
2) Liu, J; Mori, A. Arch. Biochem. Biophys. 1993, 302, 118
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834. Study of interaction between metal ions with L-tryptophan, L-methionine and related compounds. Seyed Ali
(1)
Aakbar Sajadi , sajadi@sharif.ac.ir, Azadi Ave, Tehran tehran 11155-8639, Iran (Islamic Republic of) . (1) Institute of Water
& Energy, Sharif University of Technology, Tehran 11155-8639, Iran (Islamic Republic of)
2+

2+

2+

The acidity and stability constants of M-L (M: Mn , Cu , Zn ; L: Met, L-methionine, Trp, L-tryptophan) complexes,
determined by potentiometric pH titrations, were used to make a comparative investigation. It is demonstrated that in M-L
complexes, M ion is coordinated to the carboxyl group, is also able to bild macrochelate over amine group. The
aforementioned results demonstrate that for M(Met) and M(Trp) complexes, the stability constants is also largely determined
2+
by the affinity of M ion for amino group. The results show no evidence of interaction between metal ions and indole rest or
ether sulfur. It is indicated that this additional interaction with amino groups can influence the character of some amino acid
complexes in biological systems.
(1)

835. Conformational changes of beta-2-microglobulin play a key role in dimer formation. Cristian Blanco-Tirado ,
cris@ciencias.uis.edu.co, Calle 9 Carrera 27, Campus Universitario, Bucaramanga Santander AA 678, Colombia ; Richard W
(2)
(1)
Vachet ; Mario A Barón-Rodríguez . (1) Department of Chemistry, Universidad Industrial de Santander, Bucaramanga AA
678, Colombia (2) Department of Chemistry, University of Massachusetts, Amherst MA 01003, United States
Dialysis related amyloidosis (DRA) is a painful disease cause by beta-2-microglobulin (b2m) precipitation within joints. Recent
studies have shown that Cu(II) ions play a key role in fast fibril formation, however the amyloid formation mechanism is not
completely understood. In this work we studied the conformational changes of b2m caused by Cu(II) ions. We developed a
theoretical model that considers the structural differences of both: a native protein (1DUZ) and a holo protein (3CIQ). Only the
second structure have produced amyloid fibers upon exposure to Cu(II). By comparing their structural differences we were
able to build a conformational change trajectory, which we consider fundamental in understanding the influence of Cu(II) at the
beginning of amyloid fibers polymerization. Our results show a major change in conformation of 1DUZ associated to
aminoacids (aa) in the DE loop (aa 57-61). We believe this change must be promoted by the presence of Cu(II) and it is a key
conformational feature leading to formation of protein dimers. Our results show that several energy barriers characterize the
conformational change from 1DUZ to 3CIQ. Our finding support the experimental results that show Cu(II) as catalysts of
amyloid fibers formation. Furthermore, docking calculations of pairs of native 1DUZ did not produce stable conformations with
contact areas, at the interface, commensurable with those obtained in Mass Spectrometry experiments. Whereas 1DUZ,
matching structure of 3CIQ, showed dimer conformations in perfect agreement with Mass Spectrometry results.
(1)

836.
Reactivity of heme compound 0 species: Implications for hemeproteins.
Juan Lopez-Garriga ,
(1)
(1)
sonw@caribe.net, P.O. Box 9019, Mayaguez Puerto Rico 00681, United States ; Elddie M Roman ; Hector Arbelo . (1)
Department of Chemistry, University of Puerto Rico, Mayagüez Puerto Rico 00681, United States
Despite the actual knowledge about the reactions between hemeproteins and hydrogen peroxide, the first intermediate, the
heme hydroperoxide complex or “heme compound 0”, has never been identified at room temperature. Furthermore, its
reactivity with hemeprotein ligands also remain unknown. Flash photolysis system couple to a stopped flow rapid mixing
device allowed to detect, upon reaction of MbCO with H2O2, the presence of a transient band at 424 nm with a life time of 600
ns. This species is suggested to be heme compound 0 at room temperature. Regarding this, the reaction of H2S with Hb and
MbCO, in the presence of H2O2 or O2, results in covalent modification of the heme pyrrole ring bearing the 4-vinyl group,
generating the so-called sulfmyoglobin and sulfhemoglobin derivatives, characterized by an electronic transition at 620 nm.
The data shows that the lifetime compound II species is much longer than the observed transient intermediate, compound O
¯
(heme FeIII-OOH ), and that compound II does not produce the sulfheme species. Thus, compound O derivatives may be
responsible for the reactivity with H2S leading to the formation of sulfmyoglobin and sulfhemoglobin derivatives. Therefore, the
heme compound 0 transient species can lead to ferryl compound I derivative but also can react with heme ligand leading to
other species, including the modification of the heme group
837.
Anti-irritant capacity and chemical composition of methanolic and hexanoic extracts of Ulomoides
(1)
Dermestoides (COLEOPTERA, TENEBRIONIDAE). Dary Luz Mendoza , dary_mendoza@yahoo.com, Carrera 32 No 22
(2)
- 08, Santa Marta Magdalena 2-1-21630, Colombia ; Stephanie Saavedra . (1) Department of Medicine, University of
Magdalena, Santa Marta, Colombia (2) Department of Chemistry, University of the Atlantic, Barranquilla 08001000, Colombia
The tenebrioid beetle Ulomoides dermestoides has been used in traditional medicine “Coleotherapy” of Central and South
America to treat inflammatory diseases. Recently was published the chemical composition of organic volatile compounds of
Ulomoides dermestoides mostly of these are quinones. The purpose of this research was the evaluation of the anti-irritant
capacity of methanolic and hexanoic extracts of Ulomoides dermestoides and identified them chemical composition. The
methanolic and hexanoic extracts were prepared from adult beetle. The chemical composition of the extracts was determined
by gas chromatography-mass spectrometry (GC-MS). The possible anti-irritant capacity (IR) was determined by means of
modified assay of irritation of Hen's egg test chorioallantoic membrane (HET-CAM), subsequent to the adding of SDS 0.5%.
Six common compounds were identified in the Ulomoides dermestoides extracts: limonene, myristic, palmitic, estearic, oleic
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and linoleic fatty acids. Also, in the methanolic extract. 1-pentadecanol, alpha-pinene, beta-phellandreneand terpinene were
identified; in the hexanoic extract: 2-methyl-p-benzoquinone, 1-tridecene, 2,4-dihidroxy-1-ethylbenzene, 1-pentadecene, 2,5dimethyl-hydroquinone, alcohols and saturated hydrocarbons. The anti-irritant capacity of the methanolic extract was
demonstrated (mean of IR= 3.091; SD= 0.11). The hexanoic extract did not show evidence of the anti-irritant capacity (mean
of IR= 21; SD= 0.0).

Some compounds found in the hexanoic and methanolic extracts of Ulomoides dermestoides were reported in defensive
secretion and the epicuticular layer in other tenebrionid beetles.
(1)

838. Synthesis and cytotoxic activity of ring A modified glycyrrhetinic acid derivatives. Stefan Schwarz ,
(1)
stefan.schwarz.halle@freenet.de, Kurt-Mothes-Str. 2, Halle/ Saale Sachsen-Anhalt 06120, Germany ; Bianka Siewert ; René
(1)
Csuk . (1) Department of Organic Chemistry, Martin-Luther-Universität Halle-Wittenberg, Halle/ Saale 06120, Germany
Glycyrrhetinic acid (GA) is a pentacyclic triterpenoic acid (1), exhibiting antiviral, anti-inflammatory and antitumour activity. It is
not as active as betulinic acid or oleanic acid, but easily obtained from well accessible plants. GA acts by apoptosis, thus
keeping GA in the focus of scientific interest.

Structure of glycyrrhetinic acid (1)
Herein, we attempted to increase the extend of GA's cytotoxicity and its selectivity towards tumour cells. A number of
derivatives differing in polarity and structure was synthesized, e.g. modifications of the carbon skeleton were performed and
polar groups were introduced to achieve hydrophilic moities. Of special interest seemed the introduction of amino acids [1] and
diamino alkyl chains [2] at position 3, yielding compounds of high cytotoxicity. The syntheses of the derivatives will be
presented, data from biological studies (including sulforhodamine B assay, acridine orange/ethidium bromide, trypan blue and
DNA laddering) will be shown, as well.
References
1) Schwarz, S.; Csuk, R. Bioorg. Med. Chem. 2010, 18, 7458-7474.
2) Csuk, R.; Schwarz, S.; Kluge, R.; Ströhl, D. Eur. J. Med. Chem. 2010, 45, 5718-5723.
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839. Rapid sample preparation in high throughput proteomics. Dinelia Rivera-Burgos , rivera@purdue.edu, 201
(1)
South University St., HANS Bldg. Rm. B54A, West Lafayette Indiana 47907, United States ; Fred Regnier . (1) Chemistry
Department, Purdue University, West Lafayette Indiana 47907, United States
Through advances in liquid chromatography and tandem mass spectrometry (LC-MS/MS) it is now possible to identify large
numbers of proteins from cell lysates or blood samples within a few hours. Given the complexity and sophistication of what is
being achieved in the LC-MS/MS component of proteomics, it is surprising that it takes a day or more to get a sample ready for
analysis. Clearly there is a need to address the sample preparation issue in proteomics. Most of the time involved in sample
preparation is currently dedicated to protein level fractionation and proteolysis. The work being presented here will focus on
rapid targeting of proteins through immunospecific selection and high speed proteolysis using immobilized trypsin; the
objective being to achieve both in less than 10 min. Immune complexes were formed in solution with biotinylated antibodies
and then selected with immobilized avidin. Reduced and alkylated along with native proteins were selected in this manner.
Capture of multiple immune complexes was achieved within 1-2 min. After washing the selected proteins extensively to
remove species bound with low affinity, immune complexes were dissociated and transported to an immobilized trypsin reactor
where proteolysis was generally accomplished in under 5 min. The high rate of digestion observed in the immobilized enzyme
reactor is attributed to the high trypsin concentration in the reactor. Data will be presented on rapid analysis of cancer
biomarkers.
(1)

840. Chemical and phytochemical study of the opuntia "ficus-indica" "tuna". Gloria Eva Tomás Chota ,
gloriaeva7@hotmail.com, Av. Venezuela s/n-Lima, Lima Lima 1, Peru . (1) Química Orgánica-Laboratorio de Productos
Naturales, Universidad Nacional Mayor de San Marcos, Lima Lima Lima-1-Perú, Peru
The aim of this work was to perform the chemical and phytochemical study of the Opuntia ficus-indica "tuna", we worked with
the stalk and the red, purple and white fruit of "tuna" from Ayacucho (Perú). The "tuna" is a species of traditional use, its fruits
and stalks are used for hypertension, diabetes, burns, cholesterol, and gastric ulcer. Phytochemical screening of the three fruit
varieties determined the presence of catechist tannins, steroidal saponins, flavonoids, coumarins, and alkaloids. The fiber
content range was The fiber content range was 0.42 to 0.68, fat 0.01 to 0.02 and protein 0.39 to 0.57. The stalk has 0.80%
tannins. In the ashes we determined the presence of nutrients like magnesium, calcium, iron and zinc. Antioxidant capacity
determined by the Williams Brand method modified by Sandoval gives results indicating that the red and purple "tuna" have a
very good antioxidant capacity. With the stalk, due to the considerable amount of tannin, a dermatological cream was
prepared. With the fruit of the three varieties a jam was made as a functional food.
(1)

841. Tubuline polymerization and TOPO-II inhibition activity of aza-podophyllotoxin derivatives. Ajay Kumar ,
(1)
drajay_ipu@yahoo.co.in, 100 Rd 908, CUH Station, Humacao Puerto Rico 00791, United States ; Tania Malave ; Pedro
(1)
(2)
(2)
(1)
Sanchez Cruz ; Christian Velez ; Beatriz Zayaz ; Antonio E. Alegria . (1) Department of Chemistry, University of Puerto
Rico Humacao, Humacao Puerto Rico 00791, United States (2) School of Environmental Affairs, Universidad Metropolitana,
San Juan Puerto Rico 00791, United States
Podophyllotoxin is an antitumor lignan isolated from the Podophyllum plants such as P. peltatum and P. emodi
(Berberidaceae) & American Mayapple. The podophyllotoxin core structure possesses a dual mode of action, i.e., the
inhibition of DNA topoisomerase II and of microtubule assembly through binding to tubulin, both of which are considered to be
responsible for its antitumor activity. Derivatives of podophyllotoxin, namely etoposide, etopophos and teniposide have been
developed and are currently used in clinic for the treatment of a variety of malignancies. Due to structural complexity of
podophyllotoxin, further derivative prepration of podophyllotoxin is limited. Azapodophyllotoxins are the analogous scaffold for
podophyllotoxin. The advantage of these compounds is their easy and fast synthesis as compared to the parent natural lignin,
i.e. podophyllotoxin. Derivatives of 4-aza-2,3-didehydropodophyllotoxin were synthesized and their cytotoxic activities against
A431 cells, along with inhibitory activities against tubulin polymerization and human topoisomerase II, were determined.
842. Chemical characterization of polyunsaturated fatty acids, phenolic compounds and antioxidant activity in
(1)
different Plukenetia volubilis L. seed ecotypes. Ana María Muñoz Jáuregui , amariamj@yahoo.es, Av. Alameda del
(1)
Corregidor 1531 Urb. Los Sirius. La Molina, Lima Lima 12, Peru ; Carlos Alvarado-Ortíz Ureta ; Benjamin Castañeda
(1)
(1)
(2)
(1)
(1)
Castañeda ; Frank Lizaraso Caparó ; Fernando Ramos Escudero ; Christian Encina Zelada ; Edy Barnett Mendoza ;
(1)
(1)
(2)
(2)
(1)
Jaime Palacios Oliva ; Jaime Yáñez Farfán ; Agustín García Asuero ; Ana María Troncoso ; Luis Cárdenas Lucero ;
(2)
Maria Teresa Morales . (1) Lima, San Martín de Porres University, Lima Lima 12, Peru (2) Sevilla University, Sevilla, Spain
The study determined the total phenolic content with the Folin-Ciucalteu method, tannins according to Price and Butler,
antioxidant activity of ABTS following Overveld, DPPH according to Brand Williams and chemical characterization of
polyunsaturated fatty acids according to AOAC in 35 Sacha inchi ecotypes. Results showed that in the lipophilic phase of the
oil, ecotype E160 had higher levels of phenolic compounds, showing the highest concentration (20,88 GAE/kg). On the other
hand, in the hydrophilic phase of the cake, the highest concentration of polyphenol contents where obtained for E90, with
164,58 GAE/kg. The amount of tannins was higher in Sacha inchi´s cake, E70 (497,11 mg CE/kg sample). Oil´s lipophilic
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extract showed higher antioxidant activity compared to the cake´s lipophilic extract and E60 had the highest DPPH inhibition
(98,77%). In the ABTS method, the hydrophilic phase of the cake had higher antioxidant activity , were E220 had 8,02 mmol
TE/g capacity. Fatty acid content of Sacha inchi´s oil was represented by α-linolenic (40,02%), followed by linoleic (35,28%),
oleic (11,13%), while palmitic and stearic were in 4,48 and 3,00% respectively. Of the 35 seed ecotypes from INIIA
Germplasm Bank, E250 (40,12%) and E340 (46,79%) showed the highest content of linoleic and linolenic respectively.
(1)

843. Identification of amide compounds in the chloroform extract of Streptomyces sp. USB 0708. Shailili M Moreno ,
shaililiko@yahoo.com, Valle de Sartenejas, Edificio QyP, Caracas Miranda 1080, Venezuela . (1) Química, Universidad Simón
Bolívar, Caracas Miranda 1080, Venezuela
Streptomyces spp. are ubiquitous soil inhabitants that, because of their importance as producer of antibiotics, play a significant
role in the future of biotechnology. We tested a promising producer of bioactive compounds isolated from Venezuelan tropical
soil for its range of antimicrobial activities. Strain USB 0708 was classified as Streptomyces sp. according to their biochemical
and morphological characteristics. Their microbial fermentation organic extract, one fraction and one subfraction, obtained by
extraction and common chromatographic techniques, presented antimicrobial activity using antibiograms. The chloroform
extract showed activity against B. cereus, P. aeruginosa and C. tropicalis. Application of several chromatographic techniques
to the supernatant culture of Streptomyces sp. USB 0708 strain, led to the identification of three substituted piperazinediones
and to the isolation of N-propan-2-ylbenzamide, which are the probable responsibles of the observed biological activity. Their
1
13
structures were elucidated by GC/EM, FT-IR, H and C NMR, COSY and HMQC spectra.
844. Synthesis, antiprotozoal activity and molecular modeling studies of conjugates of quinazoline. César Mendoza
(1)
Martinez , rasecazodnem@hotmail.com, Lab. 122, conjunto E Facultad de Quimica CU, UNAM, DF DF 04510, Mexico ;
(2)
(3)
(1)
(3)
Jose Correa Basurto ; Adrian Márquez Navarro ; Francisco Hernandez Luis ; Rocio A. Nieto Meneses ; Fernando Lopez
(1)
(3)
Sandoval ; Rocio Aguilar Suarez . (1) Farmacia, Facultad de Quimica UNAM, DF DF 04510, Mexico (2) Laboratorio de
Modelado Molecular y Bioinformática de la SEPI, Escuela Superior de Medicina IPN, DF DF 11340, Mexico (3) Parasitologia,
Escuela Nacional de Ciencias Biológicas IPN, DF DF 11340, Mexico
We report the structural design, synthesis, antiprotozoal activity and docking studies for a set of quinazoline-2,4,6-triamine
conjugates with antiparasitic moieties yielding ten compounds.

Initially, the conjugates were in vitro screened against bloodstream-trypomastigotes form of two Trypanosoma cruzi strains
(NINOA, INC5) known by their different infective profile and low sensibility to reference drugs nifurtimox (Nfx) and
benznidazole(Bnz). The results showed that the title compounds have LC50 values of the same magnitude order than Nfx and
Bnz. The same conjugates also showed antiprotozoal activity in T. cruzi and Plasmodium berghei infected mice by oral
administration route.
(1)

845. Dansyl C-glucoside as a novel agent against endotoxic shock. Francesco Nicotra , francesco.nicotra@unimib.it,
(1)
(1)
(1)
Piazza della Scienza 2, Milano Italy, Italy ; Barbara La Ferla ; Giuseppe D[apos]Orazio ; Cristiano Rumio . (1) Department
of Biotechnology and Biosciences, University of Milano-Bicocca, Milano I-20126, Italy
In septicemia induced by Gram-negative, the bacterial lipopolysaccharides (LPSs) play a key role by inducing the
hyperactivation of the inflammatory system, eventually leading to death by endotoxic shock. Recent studies [1] have
demonstrated the protective effect of the activation of sodium-dependent glucose transporter-1 (SGLT-1) on damages induced
by Toll-like receptor ligands among which LPS. Oral ingestion of high doses of glucose was found to protect 100% of mice
from lethal endotoxic shock induced by intraperitoneal LPS administration. In this context we are interested in new compounds
able to “activate” SGLT-1 at concentrations lower than glucose, and unable to undergo glucose metabolism. With this aim we
developed a straightforward approach to generate a library of C-glucosides, as stable glucose analogues, avoiding the use of
protecting groups. Among them a dansyl C-glucoside results in a 100% survival of mice that are treated with LPS at a dose of
-1
25 µgkg [2]. The chemical synthesis and biological data will be presented.
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References
1])Palazzo M., Gariboldi S., Zanobbio L., Selleri S.,. Dusio G. F, Mauro V., Rossini A., Balsari A., Rumio C., J. Immunol. 2008,
181, 3126-3136.
2) Ferla B., Spinosa V., D'Orazio G., Palazzo M., Balsari, A., Foppoli A.A., Rumio C., Nicotra F., ChemMedChem, 2010, 5:
1677–1680
846. Assigning the stereochemistry of bioactive cyclic peroxides from Plakinastrella clathrata Kirkpatrick, 1900.
(1)
(1)
Mary J. Garson , m.garson@uq.edu.au, Cooper Road, Brisbane Queensland 4072, Australia ; Ken W.L. Yong ; Lynette K.
(2)
(1)
Lambert ; James J. De Voss . (1) School of Chemistry and Molecular Biosciences, The University of Queensland, Brisbane
Queensland 4072, Australia (2) Centre for Advanced Imaging, The University of Queensland, Brisbane Queensland 4072,
Australia
1

This talk focuses primarily on the metabolite-rich extract of the Australian sponge Plakinastrella clathrata Kirkpatrick, 1900.
Structural elucidation of new plakortolides (eg. 1 - 4), seco-plakortolides (eg.5-6), and plakortones (eg. 7), including relative
configurational assignment, was based on extensive spectroscopic analysis, while the absolute configurations were deduced
from Mosher ester analysis. Diastereomeric sets of plakortolides differed in configuration at C-3/C-4 rather than at C-6, a
stereochemical result consistent with a biosynthesis involving cyclization of a 6-hydroperoxydienoic acid intermediate. During
the isolation work, some seco-plakortolides converted under mild conditions into plakortones with full retention of configuration,
an observation that enabled us to correct errors in the published literature on plakortolide metabolites. Other metabolites
isolated include side chain-truncated metabolites (eg. 8-9), and the intriguing side chain endoperoxy-functionalised plakortolide
(10) which was subjected to detailed conformational study using low temperature NMR and to synthetic studies.

1

Yong, K.W.L., De Voss, J.J., Hooper, J.N.A., and GARSON, M.J. J. Nat. Prod., 2011, 74, 194-207

847. Monamphilectine A, a potent antimalarial β-Lactam from marine sponge Hymeniacidon sp: Isolation, structure,
(1)
semisynthesis, and bioactivity. Edward Aviles , eaviles83@gmail.com, PO BOX 23346, San Juan Puerto Rico 00931,
(1)
Puerto Rico ; Abimael D. Rodriguez . (1) Chemistry, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
Monamphilectine A (1), a new diterpenoid β-lactam alkaloid showing potent antimalarial activity, was isolated in milligram
quantities following bioassay-directed extraction of a Puerto Rican marine sponge Hymeniacidon sp. Its structure, established
by interpretation of spectral data, was confirmed unequivocally by chemical interconversion and comparison of physical,
chemical, and bioactivity data with the natural product. The one-step semisynthesis of monamphilectine A was based on a
multicomponent Ugi reaction that also established its absolute stereostructure.
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848. Pioneer and analogue drugs. Janos Fischer , j.fischer@richter.hu, 14 Carlson Circle, Natick MA 01760-4205, United
States . (1) Chemistry and Human Health, United States
Pioneer drugs open up a new therapeutic treatment. They are also called "first in class”. Analogue-based Drug Discovery
(ABDD) is also a very important part of medicinal chemistry because the analogues optimize drug therapy. There is a
continuous development in a drug class and, in several cases, the pioneer drugs disappear from the market and the analogue
drugs achieve a dominant role. It is better to consider "pioneer” and "analogue” as properties rather than well defined terms.
These properties can overlap. Example 1 : in the drug class of angiotensin-converting enzyme (ACE) inhibitors the pioneer
drug was the nonapetide teprotide. It has been used parenterally. Captopril is its pharmacological analogue, but it is at the
same time the first orally active ACE inhibitor, i.e. captopril has a very important pioneer character as well. Enalapril is an
analogue of captopril, but it was the first orally active and long-acting ACE-inhibitor. Example 2.: ximelagatran was the first
orally active direct thrombin inhibitor. A short time after its introduction it had to be withdrawn because it caused severe
adverse liver effects. Dabigatran, an analogue introduced in 2008, acts selectively and is the first orally active direct thrombin
inhibitor without adverse liver effects.

References
Fischer, J. and Ganellin, C.R. (editors) : Analogue-based Drug Discovery I-II (2006, 2010), Wiley-CH
(1)

849. Assessment of incidential nanomaterial release from cookstoves. Michele L Ostraat , mostraat@rti.org, 3040
(1)
Cornwallis Rd, Research Triangle Park NC 27709, United States ; Ryan Chartier . (1) Center for Aerosol and Nanomaterials
Engineering, RTI International, Research Triangle Park NC 27709, United States
Advances in nanotechnology hold great promise across diverse application areas, from enhancing energy generation and
efficiency to improving medicines and human health. However, the same characteristics of nanomaterials that can impart such
novel and desirable performance attributes may also cause unintended and potentially harmful human health and
environmental consequences. Additionally, many processes produce incidental nanomaterials that are often not intended for
human exposure and that can have undesirable human health implications due to their chemistry. Although diesel engines and
welding operations are common sources of incidental nanomaterials, the extremely prevalent use of low cost cookstoves
globally represents a source of incidental nanomaterial release, typically within residential environments. Depending upon fuel
options and stove designs, these cookstoves can significantly degrade indoor air quality for large populations across the
developing world. This presentation will discuss recent advances made in the characterization and detection of incidental
nanomaterials that result from cookstove use, as well as current challenges that remain in correlating these emissions to
human health. Advancements being made in the design of new cookstoves strive to insure that stoves remain inexpensive and
simple to operate, but utilize fuel more efficiently and reduce particulate emissions. These technology advances have the
potential to improve indoor air quality and quality of life for large populations around the world.
(1)

850. Bioavailable arsenic in surface soils: How much contaminated dirt could our children eat?. Bradley W Miller ,
(1)
miller.bradleyw@epa.gov, 5995 Center Hill Avenue, Cincinnati OH 45224, United States ; Kirk G Scheckel . (1) National Risk
Management Research Laboratory, U.S Environmental Protection Agency, Cincinnati OH 45224, United States
Arsenic (As) is a highly toxic element naturally present in soils due to weathering of As-bearing minerals. Anthropogenic
contamination of soils with As can be severe and occurs due to mining which exposes reduced As minerals to oxidizing
environments, smelting and burning coal without technologies to stop As loss through chimneys, farming and industrial
practices which utilizes As to control pests, and utilization of aquifers with dissolved As. Surface soils can adsorb As anions as
inner-sphere complexes to Fe- and Al (hydr)oxides, as outer-sphere complexes, or by metal bridges with organic matter. While
total soil As concentrations can be high, it is As bioavailability adversely affects human health via desorption of As from soil
surfaces and subsequent absorption by the body. The pool of bioavailable As in soils is affected by soil pH and redox state,
the presence of stronger competing ligands, and As speciation and coordinating environment. In vivo studies have been
performed to evaluate soil As bioavailability, and multiple in vitro extractions have been developed to estimate soil
bioaccessible As. This presentation will discuss recent research regarding the chemical, physical, and biological processes
that govern soil As bioavailability and bioaccessibility, as well as in situ studies that used X-ray absorption spectroscopy to
elucidate As speciation in soils and biological fate after ingestion. We believe that knowledge gained through interdisciplinary
multifaceted characterization of As bioavailability in soils can accurately assess the risk to human health and ecosystem
services while providing the framework to develop cost effective remediation technologies.
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851. Chemistry and human health. T. J. Perun , Tjperun@aol.com, 14 Carlson Circle, Natick MA 01760-4205, United
States . (1) Chemistry and Human Health, United States
The IUPAC Division of Chemistry and Human Health was born a little over ten years ago by the combination of three IUPAC
organizations involved in activities supporting the health of people around the world. The Division is devoted to the promotion
and use of chemical tools for disease prevention. One of these groups is the Subcommittee of Medicinal Chemistry and Drug
Development, which has produced books and glossaries used as important references by researchers in industry and
academia. The subcommittee has also been successful in developing course material and lecture series for parts of the world
that have not been exposed to modern methods and knowledge. It is now tackling the problem of combating rare and
neglected diseases. The Subcommittee on Toxicology and Risk Assessment has been busy promoting the chemical basis for
identifying and solving toxicological problems in a manner that can be understood by those working in different disciplines, and
in many countries around the world. One of its recent successes was the development of materials to teach toxicology in the
classroom through the use of computer simulations. The Subcommittee of Nomenclature for Properties and Units provides a
connection with other organizations attempting to harmonize the properties and standards used in clinical chemistry
laboratories around the world.
852. Fascinating adventures in discovery and development: A personal perspective in progressing NCEs from mind
(1)
to marketplace. Anjali M Rahatgaonkar , anjali_rahatgaonkar@yahoo.com, R.T. Road, Civil Lines, Nagpur Maharashtra,
India . (1) Chemistry and Human Health, United States
The pharmaceutical sector has traditionally been a vibrant, innovation-driven and highly successful component of the chemical
enterprise. In recent years, a confluence of spectacular advances in chemistry, molecular biology, genomic and chemical
technology and the cognate fields of spectroscopy, chromatography and crystallography have led to the discovery and
development of numerous compounds and technologies. The amalgamation of two pharmacologically important structural
scaffolds leads to a new library of heterocycles, possessing broad spectrum of activities against numerous pathogenic strains
and also striking activities against cancer. We are pleased to review herein, approaches pioneered by our group to create an
array of hybrid molecules. We synthesized azido derivatives of β-lactams in aprotic solvents. Compounds containing methyl,
hydroxy and halogen substituents exhibited, on biological evaluation, noteworthy activity against Candida albicans and S.
aureus. Demand for diverse scaffolds focused emphasis on structural and functional hybrids derived from condensation of
Dihydropyrimidines (DHPMs). The best of our candidates, revealed computationally to have optimal binding energies in
protein-ligand interactions, and being pharmacologically efficient inhibitors were systematically evaluated as anti-inflammatory
agents. Process Chemistry / Route Selection are important activities in the path of a drug from bench to bedside to market.
We have done considerable research into Ionic liquids (IL) commonly referred to as “designer” solvents. Their polarity /
lipophilicity can be readily adjusted by suitable juxtapositions of cations/anions, thereby enabling precision tuning of reactions.
We present herein our protocols for economical, green procedures for a variety of reactions such as Friedel Crafts reaction,
Fries rearrangement, Pechmann condensation, Mannich reaction, Michael addition, Knoevenagel reaction, Pericyclic
cycloaddition, Hantzsch pyrrole. The choice of a specific green solvent was dictated by economics and the intrinsic
characteristics of a given reaction or solvent. The procedures involving direct isolation are versatile, efficient and provide
several dramatic advantages over conventional methods.
(1)

853. Directing drug distribution: Avoiding multidrug resistance while targeting cancer cells. Paul Erhardt ,
chorghade@comcast.net, 14 Carlson Circle, Natick MA 01760, United States . (1) Chemistry and Human Health, IUPAC,
Natick MA 01760, United States
Deploying paclitaxel as a scaffold, we have delineated negative structure-activity relationships (NSAR) that can be exploited to
avoid the P-glycoprotein transporter that is associated to a large extent with the development of multidrug resistance (MDR) in
human breast cancer cells. We also observed that the structural space encompassed by these NSAR overlapped with that
which can enhance aqueous solubility and with that present in certain 'address' molecules being explored for their potential to
selectively hone to cancer cells compared to normal cells. Combining these overlapping features into various hybrid
attachments, we are presently synthesizing paclitaxel analogues that will simultaneously display increased aqueous solubility,
enhanced selectivity for cancer cells compared to normal cells, and a significantly decreased liability for the development of
MDR. While elaborating the specific chemistry associated with the preparation and optimization of the various address system
partners, we are also incorporating cargos that can be used as biochemical probes (dyes and quantum dots) and as contrast
enhancing agents for diagnostic imaging (ultrasound).
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854. Reverse pharmacology and systems approaches for chemical biology, drug discovery and development:
(1)
Inspiration from Mother Nature and the Wisdom of the Rishis.
Mukund Shankar Chorghade ,
chorghade@comcast.net, 14 Carlson Circle, Natick, Natick Natick 01760, United States . (1) Division VII Chemistry and
Human Health, IUPAC, Natick MA 01760, United States
While biotechnological advances, genomics and high throughput screenings or combinatorial and asymmetric syntheses have
long promised new vistas in drug discovery, the pharmaceutical industry is facing a serious innovation deficit. Critics suggest
that “we have become high throughput in technology, yet have remained low throughput in thinking”. Post marketing failures of
blockbuster drugs have become major concerns of industries, leading to a significant shift in favor of single to multi targeted
drugs and affording greater respect to traditional knowledge. Scientifically validated and technologically standardized botanical
products may be explored on a fast track using innovative approaches like reverse pharmacology and systems biology, which
are based on traditional medicine knowledge. Traditional medicine constitutes an evolutionary process as communities and
individuals continue to discover practices transforming techniques. Indian Ayurvedic and traditional Chinese systems are living
'great traditions'. Ayurvedic knowledge and experiential databases can provide new functional leads to reduce time, money
and toxicity - the three main hurdles in the drug development. We begin the search based on Ayurvedic medicine research,
clinical experiences, observations or available data on actual use in patients as a starting point. Since safety of the materials is
already established from traditional use track record, we undertake pharmaceutical development, safety validation and
pharmacodynamic studies in parallel to controlled clinical studies. Thus, drug discovery based on Ayurveda follows a 'Reverse
Pharmacology' path from Clinics to Laboratories. Herein we describe such approaches with selected examples based on
previous studies. THINQ's goals are to discover and develop these medicines to international standards and introduce them
globally after appropriate regulatory filings.
(1)

855.
Efficient English: a technical writing course for scientists and engineers.
Arlene A Russell ,
russell@chem.ucla.edu, 607 Charles E. Young Drive East, Los Angeles CA 90095-1569, United States . (1) Department of
Chemistry and Biochemistry, University of California, Los Angeles, Los Angeles CA 90095-1569, United States
Companies hiring Ph.D.chemists continually report on the need for their professional employees to write clearly and precisely.
Successful careers in both academics and industry require clear, precise writing, which demonstrates clear, precise thinking.
Research reports and manuscripts must succinctly convey observations, results, and ideas. Communication skills have
paramount importance: scientists must persuade corporate heads and funding agencies that their concepts, skills, knowledge,
potential, and plans will yield significant accomplishments. Persuasive writing skills enhance all scientific careers: corporate or
academic. At UCLA we teach a graduate-level technical writing course that was originally developed as a short course for
industrial scientists and engineers. The course focuses on factors that make the writing process efficient and the results
effective. In designing the course, we have developed tools that provide a systematic and quantitative analysis of prose. These
tools enable objective evaluation of style and identify where revision and editing will improve the clarity of a document. The
ability to revise and edit prose comprises a mandatory skill for those who wish to lead research groups, to participate in
corporate management, and to mentor colleagues or graduate students. Former students report they continue to scrutinize
their own writing using these tools, long after they finish the course and have begun their careers.
(1)

856. Preparing students of the faculty of chemistry for entry into the labor market. Iwona W. Maciejowska ,
maciejow@chemia.uj.edu.pl, Ingardena 3, Krakow Malopolska 30-525, Poland . (1) Department of Chemistry Education,
Jagiellonian University, Krakow Malopolska 30-060, Poland
An analysis of press advertisements offering work in our region which has been regularly carried out has revealed that in the
period of half a year approximately 30-40 jobs for chemistry graduates and about 20 jobs for Masters of Science with
specializations connected to chemistry were offered. From these figures we can conclude that due to the number of over 150
chemistry students graduating from the Jagiellonian University each year and hundreds of Masters of Science who had
elements of chemistry in the program of their studies it is necessary to prepare those young people for entry into the labor
market in a better way. In order to do that, in 2003 the authorities of the Faculty of Chemistry founded the Career Centre. The
system of Faculty Career Centres has been working successfully for many years at Dutch universities . The tasks of the
Centre are: to collect data concerning companies, occupations, internships and practices, to offer individual employment
counseling and legal advice on labour law, to organize meetings with employers, to conduct workshops, to cooperate with
the authorities of the faculty to adapt the curriculum to the needs of employers, to cooperate with the industry in conducting
some courses e.g. "Management in Practice".
Each year in the trainings offered by the Career Centre participate about 50 students. Many of them come back to the Centre
telling "the interview looked exactly like you said", "thanks to the exercises done here in the classroom my presentation made
a good impression." etc.
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857. ACS: Enhancing professional development. Mary M Kirchhoff , m_kirchhoff@acs.org, 1155 16th Street NW,
Washington DC 20036, United States . (1) American Chemical Society, Washington DC 20036, United States
Education features prominently in the charter of the American Chemical Society, a charter that promotes the education of both
citizens and professional chemists. Education equips professional chemists, as well as all members of society, to advance in
st
the new millennium, developing 21 century solutions to complex problems. This presentation will highlight the education
resources of the American Chemical Society that equip students to succeed in the global marketplace, including Preparing for
Life After Graduate School, the Academic Employment Initiative, Undergraduate Programming at National Meetings, the ACS
Leadership Institute, and the Postdoc to Faculty Workshop.
(1)

858. Codes of conduct of chemists in the European Union. Sergio Facchetti , s.facchetti@chimici.it, Piazza San
Bernardo 106, Rome Italy 00187, Italy . (1) Consiglio Nazionale Chimici, Rome Italy 00187, Italy
The Service Directive of the International Market intends to facilitate the free movement of services as well as to improve
services quality. Therefore, Member States should abolish those requirements that create barriers to service activities and the
Professional Organizations establish common rules and criteria to help an integrated European service perception. A common
base should also promote both the quality of services and the image of the profession throughout Europe. A code of conduct
has to be defined with a set of professional ethic principles, ethical provisions and regulations that govern professional service
activity. Therefore, professional chemists are normally liable to disciplinary sanctions imposed by the Professional
Organization itself as well as civil or penal one. The quality charter, on the other hand, focuses more on the manner in which
service is provided. It represents a voluntary commitment by professionals to improve the quality of the service delivered.
Whereas a code of conduct tends to lay down ethical principles, the quality charter lays down principles related to the
methodology. The Service Directive encourages the codes of conduct at European level, but it doesn't predetermine their
form. Even if the content of codes has been left to the Professional Organizations in order to respect market and competition
rules, on the other side the European codes do not preclude Member States from taking more strict legal measures. Main
subjects considered in the European code of conduct are: professional ethics, rule of conduct, professional secrecy, training,
insurance, business communication, remuneration and control mechanism.
(1)

859. Occupational safety and health harmonization system. Maureen Ruskin , ruskin.maureen@dol.gov, 200
Constitution Ave., NW, Washington DC 20210, United States . (1) Department of Labor, Occupational Health and Safety
Administration (OSHA), Washington DC 20210, United States
GHS stands for Globally Harmonized System of Classification and Labeling of Chemicals. It is a logical and comprehensive
approach to defining health, physical and environmental hazards of chemicals; creates a classification process using available
data on chemicals for comparison with established hazard criteria; and protective measures. The GHS itself is not a regulation
or a standard. The GHS Document establishes agreed hazard classification and communication provisions with explanatory
information on how to apply the system. The elements in the GHS supply a mechanism to meet the basic requirement of any
hazard communication system. Regulatory authorities in countries adopting the GHS will take the agreed criteria and
provisions, and implement them through their own regulatory process and procedures rather than simply incorporating the text
of the GHS into their national requirements. This helps to ensure the safe use of chemicals as they move through the product
life cycle from cradle to grave. In the United States, OSHA is in the stage of integrating GHS to the Hazard Communication
standard, with an expected revised rule sometime in 2011.
860. Quality standards to foster employability of chemists in Europe: Chemistry Quality Eurolabels® and
EChemTest, two of the services proposed by the ECTN Association.
(1)

Pascal MIMERO , mimero@echemtest.net, 43 Boulevard du 11 Novembre 1918, Villeurbanne (69) 69616, France ; Anthony
(1)
(2)
SMITH ; Pavel DRASAR . (1) ECTN Association, CPE Lyon, Villeurbanne 69616, France (2) ECTN Association, ICT
Prague, Prague , Czech Republic
After the Bologna Process[1] entered into force in 1999 with the perspective of creating the European Higher Education Area
(EHEA), ECTN Association[2], a non-profit Association representing over 170 member institutions and chemical societies from
all EU countries and non-European Associate partners, was involved in developing several projects in the Chemistry
Education Research fields. As a main target, providing services, reports and products based on outcomes analysis, to prepare
students and professionals to face the market needs, bettering employability on the chemistry sector. At the conference we
will survey the visible products and services of the ECTN Association:
®

®

®

- A student “passport” for employability, the Chemistry Quality Eurolabels [3] “Eurobachelor ” / “Euromaster ” awarded to
University preparing chemistry degrees complying with International Quality Standards,.
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EChemTest[4],
an
Internet
based
service
to
evaluate
chemistry
knowledge
and
chemistry
understanding in a foreign languages, associated to ChemEPass dealing with Chemical Engineering. Certifications can be
issued for assessments monitored in one of the 9 approved Test Centres in Europe.
- Few of the Working Groups' achievements such as the recent publication on Employability.
As a conclusion, our services are provided for the main benefits of student's exchange and international recognition, but also
for professionals facing career development needs.
Acknowledgement to the EU Commission, ECTN Association members, the wide Chemistry community represented by the
past and present experts involved in all the developments, and of course the users' community.
References
1) http://ec.europa.eu/education/policies/educ/bologna/bologna_en.html
2) European Chemistry Thematic Network Association: www.ectn-assoc.org
3) European Label Committee: www.chemistry-eurolabels.eu
4) European Chemistry Test: www.echemtest.net
(1)

861. Automation for industrial pharmaceutical quality control. Geoffrey N Grove , geoffrey.grove@sotax.com, 68A
Elm St., Hopkinton MA 01748, United States . (1) Sotax Corporation, Hopkinton MA 01748, United States
In the pharmaceutical production environment, the use of automation for quality control continues to grow. “Automation for
industrial pharmaceutical quality control” will provide an introduction to some of the most common types of pharmaceutical
quality testing, including identity, potency (assay), blend uniformity, content uniformity, disintegration, dissolution, hardness,
friability, tap density, and physical dimensioning of solid dosage forms. Implementation and use of automation in accordance
with regulatory guidelines established by the USP and FDA as well as more general GMP/GLP principles will also be
discussed.
862. Non-destructive fingerprinting of pharmaceutical compounds with a low-cost, small footprint bench top XRD
(1)
system, the BTX. Kenneth Stehr , ken.stehr@olympusndt.com, 100 Sylvan Road, Suite 500, Woburn MA 01801, United
(1)
States ; Jose Brum . (1) Olympus Innov-X Systems, Woburn MA 01801, United States
All drug formulations have a unique fingerprint of both active and inactive ingredients that identifies the efficacy and brand of
each drug. Pharmaceutical compound fingerprinting is commonly done using X-Ray Diffraction (XRD). Drug manufacturers
have a responsibility to consumers: To use the correct formulations of their products to be sure that they are safe, and doing
what they are intended to do. Incorrect formulations containing foreign or substitute ingredients can jeopardize a patient's wellbeing. Additionally, when incorrect or counterfeit formulations are distributed under a brand name, the reputation of the
manufacturer is at risk. Drug manufacturers must protect their business interests by ensuring that the correct formulations of
their products are being distributed. This will ensure that patients are receiving the correct formulation, that their branding isn't
compromised by counterfeiters, and that they have documented fingerprint records of all their drug and formulation steps. Data
will be presented that shows and describes how non-destructive fingerprinting method for drug formulations is essential for
pharmaceutical manufacturers. It offers factual support for patent and other legal records as well as retention of the original
powder material if needed. A drug formulation, at any stage, can be quickly scanned for its fingerprint by measuring its
crystalline structure with XRD. The BTX combines both XRD fingerprinting and XRF elemental ID to perform rapid, thorough
identification with a unique sample handling system in a low-cost, small footprint benchtop configuration.
863. Advanced, responsive particle systems for biomedical applications: From materials chemistry to assembly and
(1)
application. Frank Caruso , fcaruso@unimelb.edu.au, Parkville Campus, Melbourne Victoria 3010, Australia . (1)
Department of Chemical and Biomolecular Engineering, University of Melbourne, Melbourne Victoria 3010, Australia
During the past few decades, growing interest has been devoted to the design of delivery vehicles for transporting therapeutics
to specific sites within the body. The use of polymer-based materials has played an important role in the development of such
systems, largely because of the ability to prepare polymers with tailored properties, including biocompatibility, size, structure,
and functionality. This presentation will focus on nanoengineered polymer-based particles assembled through the sequential
deposition of polymers, and their utilization for the encapsulation, protection and release of oligonucleotides and peptides. The
delivery of capsules to antigen presenting cells to stimulate an immune response and the specific binding of antibodyfunctionalized capsules to cancer cells will be highlighted. The preparation of synthetic hydrogel capsules that possess size
and charge exclusion properties to allow for selective permeability of reaction components and facile control over capsule
architecture, affording the continuous modification of nucleic acids and the assembly of liposome/polymer composites with a
subcompartmentalized structure reminiscent of cells, will also be presented.
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864. Molecular self-assembly for printed sensors and displays. Takao Someya , someya@ee.t.u-tokyo.ac.jp, 7-3-1
Hongo, Bunkyo-ku, Tokyo Tokyo 1138656, Japan . (1) Department of Electric and Electronic Engineering, The University of
Tokyo, Tokyo Tokyo 1138656, Japan
In view of the tremendous technical challenges for realizing ecologically-friendly and user-friendly electronics, organic
semiconductors have attracted significant attention since the emerging electronics based on them have features that are
complimentary to main stream electronics based on silicon. Thanks to the recent advent of organic transistors, the emergence
of a new class of electronics makes full use of the unique features of organic semiconductors, such as the ultra-low cost, low
weight, mechanical flexibility and even stretchability, is becoming more realistic. With this background, we discerned that
large-area circuits could be easily fabricated using printed organic transistors, which are essential for certain applications, and
has developed large-area sensors and actuators using organic transistors. More accurately, we have integrated various types
of sheet-type sensors and sheet-type actuators with organic transistors on plastic films and have demonstrated robotic e-skins,
wireless power transmission sheets, stretchable displays, and many other sheet-type devices. In this presentation, we will
report recent progress and future prospects of organic transistor-based flexible, large-area electronics for sensors, actuators,
displays, healthcare and bio/medical applications. In particular, we will describe a couple of examples including self-assembled
monolayer and nanotubes-based conducting elastomer, by which nano scale electronic functions can be applied to large-area
electronics by printing. Moreover, the issues and the future prospect of organic transistors and other printed devices will be
addressed from the view point of large-area electronics.

(1)

865.
Materials in the microelectronics industry: Past, present and future.
Robert D. Miller ,
rdmiller@almaden.ibm.com, 650 Harry Rd, San Jose CA 95120, United States . (1) Advanced Organic Materials, IBM
Almaden Research Center, San Jose CA 95120, United States
For years microchip advances driven by Moore's Law utilized scaling i.e. making smaller features to allow increased device
densities. Materials innovations were relegated to the areas of resists for lithographic patterning and materials for packaging.
Beginning in the 90s, it became obvious that continued advances in chip performance were going to require new materials
both at the device and at the wiring levels. This led to the introduction of copper wiring metallurgy, strained silicon substrates,
new processing and integration chemistries and the introduction of low k dielectric materials. The period from 1990-2010 could
be called the age of new materials for the microelectronics industry. It seems obvious that while new materials will be required
in the future, the era going forward is better characterized as the age of novel design and architectures. The difficulty and
expense associated with maintaining scaling advances and the limitation of future CMOS devices have led some
semiconductor manufacturers to expand their interests into other diverse areas. These areas include green materials and
processes, alternative energy generation and energy storage, water purification and healthcare. I will discuss some of our
recent efforts in the area of polymeric biomaterials for healthcare applications leveraging our earlier experience in polymer
synthesis and characterization for microelectronic applications
866. The race from the top down: Challenges in nanopatterning while staying on the path of Moore's Law.
(1)
Christopher Kemper Ober , cko3@cornell.edu, 310 Bard Hall, Ithaca NY 14853-1501, United States . (1) Department of
Materials Science & Engineering, Cornell University, Ithaca NY 14853-1501, United States
One of the great challenges in lithography today is to create reliable, reproducible patterns smaller than 30 nm. At issue is
image perfection and ease of production, since electron beam lithography can already accomplish this. Optical lithography is
faced with the challenge of pattern formation with minimal edge defects, caused in many cases, by the local diffusion of
photoactive compounds required for pattern formation. This presentation discusses materials and chemical approaches to
addressing these challenges.
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867.
Near Infrared Spectroscopy within in the pharmaceutical quality system.
Rodolfo J. Romañach ,
rodolfoj.romanach@upr.edu, P.O. Box 9000, Mayagüez Puerto Rico 00680, Puerto Rico . (1) Department of Chemistry,
University of Puerto Rico, Mayagüez Campus, Mayagüez Puerto Rico 00680, Puerto Rico
The adoption of near infrared spectroscopic (NIR) methods in the pharmaceutical industry has lagged far behind the progress
observed in the agricultural and food industries. The pharmaceutical industry continues committed to HPLC methods that
require lengthy sample preparations and considerable solvent expenses. However, the FDA's Process Analytical Technology
(PAT) initiative has lead to a number of product filings that involve NIR spectroscopy. The company's Quality System has to
encompass the inclusion of NIR methods and these methods require the involvement of Quality Assurance (QA) personnel.
The adoption of analytical methods in a regulated industry requires adequate training of the personnel that perform the
analyses. However, the advantages, capabilities and limitations of analytical methods also have to be understood by
management and personnel that work in Quality Assurance functions, who use the information that chemists provide.
Analytical chemistry courses are often designed only for practicing chemists. This short course will be directed towards
managers, QA personnel and other supporting personnel, but will also be useful to chemists who often need to explain the
results of their work to management.
(1)

868. Unraveling activities with applications in biotechnology thru metagenomics. Carlos Ríos-Velázquez ,
carlos.rios5@upr.edu, PO Box 9000, Mayagüez Puerto RIco 00680, Puerto Rico . (1) Department of Biology, University of
Puerto Rico at Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
The soil is one of the most valuable and useful resources on earth and also one of the least understood habitats, especially in
regards to their microbial diversity. The last decades of research and the limiting tools available for culturing the soil micro flora
demonstrated that the cultivable microorganism from soil, represent less than 1% of the total population. The other
uncultivable 99% of the microorganism on soil could be seem as an opportunity for the discovery of new groups of microbes.
Due to their capability to change the geochemical soil composition through microbial metabolism, cultivable microbes can be
used as chemical capacity indicators. An extraordinary number the novel and useful drugs, and other molecules reside
undiscovered
in
the
uncultured
bacteria
present
in
the
soil.
Recently, Guillespie and co-workers (7) discovered by screening an environmental metagenomic libraries, two new broadspectrum antimicrobial agents named Turbomycin A, and Turbomycyn B. The development and accessing of environmental
libraries not only has demonstrated to be an important resource for metabolites with antimicrobial activity, but also other biocatalytic processes or activities such as alkaline proteases, chitinases, lipases/esterases, amylases and DNases,
dehydratases and oxidoreductases. The UPR-M Microbial Biotechnology and Bioprospective laboratory of Dr. Carlos Rios
Velazquez has been actively involved in collaboration with several scientists in different disciplines generating and monitoring
metagenomic libraries from Forest Soils in Puerto Rico and Tropical Hypersaline Microbial mats. The short course will take the
participants thru the process of generating, analyzing and monitoring metagenomic libraries actively and by the used of
demonstrations.
(1)

869. Operando X-ray absorption and infrared fuel cell spectroscopy. Eugene S. Smotkin , e.smotkin@neu.edu, 360
Huntington Ave, Boston MA 02115, United States . (1) Department of Chemistry and Chemical Biology, Northeastern
University, Boston MA 02115, United States
A polymer electrolyte fuel cell enables X-ray absorption and infrared spectroscopy of the catalytic layer of a membrane
electrode assembly with flowing fuel and air streams at controlled temperature (i.e., operando spectroscopy). Time-dependent
X-ray absorption near edge structure spectra of the Pt and Ni edge of Pt based catalysts of an air-breathing cathode show that
catalyst restructuring, after a potential step, can have a time constant from minutes to hours. The potential dependent infrared
spectra of CO adsorbed on the Pt of a fuel cell electrode at 100, 200, 300 and 400 mV (vs. hydrogen reference electrode)
were obtained. The infrared peaks of CO adsorbed at 400 mV exhibit a precipitous drop in frequency at 400 mV. The onset
potential of the step decrease in peak frequency deviates positively from the adsorption potential as the adsorption potential is
decreased. These complex Stark tuning characteristics are attributed to potential dependent adsorption site selection by CO,
and competitive adsorption processes. The operando cell is shown in figure 1.
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870. Reactivity of aromatic molecules at model electrocatalyst surfaces: From Pt(hkl) single crystals to preferentially(1)
oriented platinum nanoparticles.
Arnaldo Carrasquillo, Jr. , arnaldo.carrasquil@upr.edu, PR Route #1, Chemistry
(2)(3)
(4)
(4)
Building, Q371, Mayaguez PR 00681, Puerto Rico ; Margarita Rodriguez Lopez
; Jose Solla-Gullon ; Enrique Herrero ;
(4)
(3)
(4)
Juan M. Feliu ; Paulino Tuñon ; Antonio Aldaz . (1) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto
Rico, Puerto Rico (2) Department of Chemistry, Pontifical Catholic University, Ponce Puerto Rico, Puerto Rico (3) Department
of Analytical and Physical Chemistry, University of Oviedo, Ponce Puerto Rico, Puerto Rico (4) Department of Physical
Chemistry, University of Alicante, San Vicente del Raspeig Alicante, Spain
This presentation compares the electrochemically controlled adsorption of aromatic-derived adlayers and their reductive
desorption from nanometer-sized Pt(111) domains present on the surface (i) of model stepped single-crystal electrodes and (ii)
of preferentially-oriented Pt nanoparticles. Domain-selective electroanalytical detection schemes are employed to selectively
monitor desorption-adsorption of aromatic-derived adlayers from ordered, nanometer-scaled Pt(hkl) domains on the surface of
these model electrocatalyst surfaces. A good correlation is noted between the electrochemical behaviour at well-ordered
Pt(hkl) surfaces and at preferentially oriented Pt nanoparticles, confirming the existence of well-ordered (111) and (100)
domains on the surface of the Pt nanoparticles. The results demonstrate (i) the technical feasibility of performing domainselective decapping of nanoparticles by handle of an externally controlled parameter, i.e. the applied potential and (ii) the
applicability of the electrochemical surface science approach to the study of shaped nanoparticles. Key learnings and potential
applications are discussed.
(1)

871. Oxygen adsorption, surface order and reactivity of shaped Pt nanoparticles. Juan M. Feliu , juan.feliu@ua.es,
(1)
(1)
Apdo. 99, Alicante Alicante E-03080, Spain ; José Solla-Gullón ; Fancisco J. Vidal-Iglesias . (1) Instituto de Electroquímica,
Universidad de Alicante, Alicante E-03080, Spain
Adsorbed oxygen at low coverage is generally considered positive for electrocatalytic reactions, e.g. organic fuels oxidation,
although it may also have a negative influence, as in the reduction of molecular oxygen. The process usually takes place on
metallic electrodes at relatively high potentials and finally leads to the formation of an oxide layer. In general, extensive oxygen
adsorption also leads to surface disordering. This surface disordering has greatly limited fundamental studies focused on
surface oxide formation and reduction, which was widely studied in the past with polycrystalline materials and used to obtain
clean surfaces by the so called electrochemical activation. This lack of information has played a negative role in the
understanding of the reactivity of surface oxides in electrocatalysis. In this communication the effect of a controlled surface
disordering induced chemically or electrochemically will be examined on platinum nanoparticles in the light of single crystal
results. The consequences for the reactivity of the dispersed material will be pointed out. In some cases, surface reactivity
would remain reasonably high and even increase, while in other cases, e.g. those demanding wide surface domains, the
electrocatalytic activity will dramatically decrease. Parallelism can be attempted with the responses from single crystal
electrodes in which at least the initial state of the surface is well defined. This would contribute to the understanding of
nanoparticle's activity from the surface structure viewpoint.
(1)

872. Design and synthesis of electrochemical interfaces for energy conversion and storage. Nenad M. Markovic ,
(1)
(1)
nmmarkovic@anl.gov, S. Cass Avenue, Argonne Illinois 60439, United States ; Ram Subbaraman ; Dusan Tripkovic ;
(1)
(1)
(1)
(1)
Dusan Strmcnik ; Gustav Wiberg ; Chao Wang ; Vojislav Stamenkovic . (1) Materials Science Division, Argonne National
Laboratory, Argonne Illinois 60439, United States
Design and synthesis of energy efficient electrochemical interfaces (materials and double layer components) with tailor
properties for accelerating and directing chemical transformations is the key to developing new alternative energy systems –
fuel cells, electrolizers and batteries. In the past, researcher working in the field of fuel cells (converting hydrogen and oxygen
into water) and electrolyzers (splitting water back to H2 and O2) ) seldom focused on understanding the electrochemical
compliments of these reactions in battery systems, e.g., the lithium-air system. In this lecture, we bridge the gap between the
“water battery” (fuel cell ↔ electrolyzer) and the Li-air battery systems. We demonstrate that this would require fundamentally
new knowledge in several critical areas. First, we need to unify the knowledge of electrochemical interfaces formed in “simple”
water-based electrolytes (the water cycle) with interfacial properties of “complex” organic electrolytes, characteristic for the Licycle. Second, we need to understand interfacial properties of both metal/metal-oxide as well as metal oxide materials,
enabling to expend the breadth of applicable materials required for transformation of chemical energy into electricity (fuel cell)
or utilization of electrons for the syntheses of chemicals (electrolyzers) that can be stored (batteries) and re-used in energy
conversion systems. We conclude that understanding the complexity (simplicity) of electrochemical interfaces would open new
avenues for design and deployment of alternative energy systems.
(1)

873. Chemistry and its usage in the regulation of world trade. Ira S. Reese , ginfante@hotmail.com, Department of
Homeland Security, Washington DC 20229, United States . (1) U.S. Department of Homeland Security, U.S. Customs and
Border Protection, Washington DC 20229, United States
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While one would not usually associate chemical principles with the regulation of world trade, the usage of chemical principles
is one of the predominate features of such regulation. From the importation of organic and inorganic bulk chemicals which rely
on chemical structure and isomer content to determine duty rates to the usage of the percentage of alloying elements in steel
to determine whether or not a product is allowed entry into the U.S. or perhaps charged an onerous dumping duty, chemical
principles are widely employed. The lecture will cover a broad swath of the Harmonized International Tariff as well as
differente national and international legal statutes in which nations' legislators have used chemistry to regulate trade across
borders.
(1)

874. Simplifying connections in multidimensional gas chromatography. Rob Freeman , rfreeman@sge.com, 2007
Kramer Lane, Austin Texas 78758, United States . (1) SGE Analytical Science, Austin Texas 78758, United States
Analytical chemists are increasingly turning to the use of multi-column capillary GC systems to address the increasing demand
for speed, selectivity, and / or sensitivity of analysis. Electronic pressure control has reached a level that has permitted a
revival of multi-column approaches. However the success or otherwise of a multi-column GC approach now often depends
upon something seemingly mundane: column connections. Without proper care (or sufficient skill) increasing the number of
connections, unions and connecting conduits in the GC system can increase the likelihood of leaks, unswept volumes, and / or
active sites. Those using multi-column systems warmly welcome technologies that alleviate these problems. Here we discuss
our approach using microfabrication processes to develop a number of robust solutions ideally suited to the harsh environment
of the GC oven including: stainless steel micro channel devices, leak free finger tight metal ferrules, metal surface
deactivation. We will briefly discuss these technologies by providing case studies from our experiences developing multicolumn GC approaches.
875. Electrochemical and spectroscopical studies on the physicochemical interactions of Bovine insulin and
(1)
Meldola's Blue. Maria del Mar Garcia , mariadelmar83@gmail.com, PO Box 23346, San Juan Puerto Rico 00931, Puerto
(1)
(1)
Rico ; Liz Hernandez ; Ana R Guadalupe . (1) Department of chemistry, University of Puerto Rico, San Juan Puerto Rico
00931, Puerto Rico
Amyloid structures are related to severe health problems such as Alzheimer's disease and Creutzfeldt–Jakob disease. Bovine
insulin, an inexpensive two chain peptide can form amyloid structures. To study the physicochemical interactions between
bovine insulin and Meldola's Blue, the electrochemical and spectroscopy studies were carried out in Brinton Robinson buffer
-6
(pH 2.0) using 3x10 M Meldola's Blue in the presence of bovine insulin. Electrochemical characterization involved Cyclic
voltammetry (CV), and Osteryoung's square wave voltammetry (OSWV), while spectroscopic characterization involved
Circular dichroism (CD), UV-visible, and fluorescence spectroscopic studies. Bovine insulin spectra showed an emission peak
at 305 nm, when excited at 257 nm and 275 nm. We observed the energy transfer from phenylalanine to tyrosine, enhancing
the emission intensity at 305 nm. The spectrum of Meldola's Blue in the presence of bovine insulin showed a decrease in the
emission intensity at 305 nm, when Meldola's Blue concentration increases. CV of Meldola's Blue showed a diffusion and
-6
absorption controlled electrode reaction using glassy carbon working electrode. OSWV results confirmed that 3x10 M
Meldola's Blue with 0.66 mg/mL bovine insulin was adsorbed to glassy carbon electrode surface. Experimental results showed
changes in the electrochemical behavior of Meldola's Blue in the presence of different concentrations of bovine insulin. These
results evidence the interaction between Meldola's Blue and bovine insulin.
876. Designing a New Generation of Electrochemical Biosensors for the Detection of Pseudomonas aeruginosa
(1)
Exotoxin. Yanira Enriquez , yanira.enriquez@gmail.com, PO Box 23346, San Juan Puerto Rico 00931, Puerto Rico ; Dr.
(1)
(1)
Ana R Guadalupe ; Yashira Negron . (1) Department of chemistry, University of Puerto Rico, San Juan Puerto Rico 00931,
Puerto Rico
Pseudomonas aeruginosa (PA) is an opportunistic pathogen of clinical relevance. It secretes different virulence factors (such
as enzymes and toxins) that are capable of causing infection. Exotoxin A (Exo A) is an extracellular toxin that PA produces
and catalyzes the ADP-ribosylation of the eukaryotic elongation factor-2 (eEF2), inhibiting the RNA translational process and
subsequently decreasing protein synthesis. We are interested in designing an electrochemical biosensor for the detection of
Exo A. A free radical copolymerization of Styrene and NAS has been done in a range of 10:90 to 90:10 (Sty:Nas) molar ratios.
+
These copolymers will be used to generate a film on carbon surfaces to anchor a β-NAD electroactive analog. Ferrocenelabeled NAD (Fc-NAD) was prepared by attaching Ferrocene Succinimide (Fc-NHS) to the primary amine in the adenine
moiety of the cofactor. The Square Wave Voltammetry (SWV) analysis of the unpurified product showed the signal for Fc-NHS
at 600 mV decreasing with time of reaction and a new band forming between 310-330 mV increasing with time of reaction. The
band in 300-320 mV is tentatively assigned to the oxidation of Ferrocene in the new electroactive cofactor. The final product
was purified using a column of Sephadex G-15. The SWV analysis of the final product showed one band at +320 mV. The
Cyclic Voltammetry (CV) analysis was done at different scan rates (50, 100, 200, 500 and 1,000 mV/s) and our new product
shows chemical reversibility and electrochemical pseudo-reversibility. Our goal is the successful modification of the electrode
surface with Fc-NAD and the electrochemical monitoring of the ADP-ribosylation process mediated by Exo A in vitro.
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877. Immunoaffinity capture based identification of differentially expressed glycoproteins in prostate cancer. Naomi
(1)
(1)
Diaz Maldonado , ndiazmal@purdue.edu, 2940 Horizon Dr. #2, west lafayette IN 47906, United States ; Fred E. Regnier .
(1) Department of Chemistry, Purdue University, West Lafayette IN 47907, United States
Prostate cancer (PC) is one of the most curable cancers if detected at an early stage. The prostate specific antigen is the
standard biomarker used to diagnose PC, but its unspecifity limits its use in diagnosis, especially on early detection. For this
reason it is important the discovery of better biomarkers that will allow early diagnosis of prostate cancer. Glycoproteins
x
containing Lewis X (Le ) carbohydrate antigens have been found to be overexpressed in cancer cells. To determine
differentially expressed glycoproteins that may be involved in prostate cancer we aim to 1) Isolate PC related glycoproteins
through immunoaffinity chromatography using agarose conjugated anti-Lewis X antibody as solid phase and 2) Identify
x
proteins carrying the Le antigen by MALDI TOF. Quantitation will be done using iTraQ reagent. Preliminary results from the
study of a PC and healthy control showed that a total of 110 glycoproteins were identified but only 21 proteins we identified
with 2 or more peptides with 95% confidence. Six proteins were differentially expressed in PC compared to control. Pathway
analysis of the 21 proteins revealed that these proteins are significantly involved in the activation of the PKC pathway which
has been found to play a role in prostate cancer. To study the relationship of glycoproteins with tumor progression, 10 control
samples will be compared to 10 tumor localized and 10 metastatic prostate cancer samples. The differentially expressed
glycoproteins selected by these highly specific antibodies could make this approach valuable in the discovery of early stage
prostate cancer tumor markers.
878. Potential use of PEGylated enzymes to develop a stable amperometric enzyme-based biosensor. Griselle
(1)
(1)
(1)
Hernández , griselle.h.c@gmail.com, ox 23346, San Juan PR 00931-3346, Puerto Rico ; Carlos Cabrera ; Kai Griebenow .
(1) Department of Chemistry, University of Puerto Rico, Río Piedras Campus, San Juan Puerto Rico 00931-3346, Puerto Rico
One of the drawbacks of enzyme-based sensors is the rapid loss of activity because enzymes are very sensitive to their
environment and thermodynamically intrinsically unstable. The lifetime of enzyme-based sensors is limited to typically 2-8
weeks due to these issues. Several studies have shown that covalent modification of enzymes with poly (ethylene glycol)
(PEG) can prevent activity loss and improve the long-term stability. To perform stability tests, we designed a biosensor
consisting of gold nano-particles (AuNPs) on the surface of a glassy carbon (GC) electrode. The gold surface was modified
with cysteine forming a self-assembled monolayer (SAM). The cysteine carboxylic acid was activated by established chemistry
and used to covalently immobilize the enzyme horseradish peroxidase (HRP) to the SAM. We determined and compared the
sensitivity, linear range, and detection limit of the biosensor using the native and PEGylated form of the enzyme for this
biosensor design. CD spectra showed no change as result of PEGylation which demonstrate that neither the tertiary structure
nor the heme environment was disrupted. The influence of the applied potential on the amperometric response shows that the
current change approaches a plateau at 30 mV, indicating that practically all the hydroquinone is reduced at this potential and
thus this value was selected as the working potential. We also studied the dependence of the current response of the
biosensor at different pH values. The best response was observed at pH 7.0, which is close to the optimum activity pH
observed for soluble peroxidase. We found that PEGylation improved the sensitivity and linear range of the biosensor for
detection of hydroquinone. Currently we are working on the determination of the long-term stability and detection limits for both
types of biosensor.
(1)

879. OP/FTIR standoff detection of energetic materials on metal surfaces. John R Castro , jhon.castro@upr.edu,
(1)
mayaguez calle meditacion 62 bajo 00680, mayaguez puerto rico 00680, United States ; Samuel R Hernadez . (1) Quimica,
Universidad de Puerto Rico, mayaguez puerto rico 00680, United States
A standoff detection system was designed using an EM-27 open path Fourier Transform Infrared Telescope with MCT
detector. Chemical agents simulants and highly energetic substance samples were detected on metal surfaces using this
system. Standoff detection experiments were carried out in passive and active modes. TNT was used as target and aluminum
plate as support material. The analyzed samples were placed atdifferent distances (from 4 to 60 m) for the active and passive
mode experiments. All experiments were carried out at room temperature. Different surface temperatures were tested in
2
passive mode standoff detection. Surface concentrations (50 to 400 mg/cm ) were used for both detection modes. Statistical
treatments were carried out on the recorded spectra, specifically, spectra obtained were analyzed using partial least squares
(PLS). Both active and passive modes proved to be statistically robust to record TNT vibrational signatures at distances of 20
m and 60 m, respectively.
880. Proteomic differentiation between disease induced changes in expression and post-translational modification.
(1)
(1)
Nishi S Rochelle , nrochell@purdue.edu, 560 Oval Drive, West Lafayette Indiana 47907, United States ; Wonryeon Cho ;
(1)
(1)
Kwanyoung Jung ; Fred E Regnier . (1) Department of Chemistry, Purdue University, West Lafayette Indiana 47907, United
States
Aberrations in protein glycosylation are a common phenotype in cancer. These cancer associated glycans can alter the
function of tumor cells, their antigenic and adhesive properties, and their potential to metastasize and invade remote tissues.
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The work reported here describes the development of methods that affinity select, identify, and quantify glycoproteins shed
into blood that are linked to cancer. The relationship between increases in aberrant glycan structures on glycoproteins and
cancer progression has led to the effort to define various types of cancer in terms of quantitative signatures of glycoprotein
isoforms. Quantification is complicated by the presence of multiple glycoforms and the difficulty in differentiating between
them. The Lewis antigens are one of the most widely known glycans associated with cancer. Through the use of antibodies
targeting these antigens, specific glycoproteins bearing Lewis antigens were selected from plasma by immunoaffinity
chromatography. Following trypsin digestion and deglycosylation with PNGase F, peptide cleavage fragments were separated
by reversed phase chromatography and identified by tandem mass spectrometry. Based on the sequence of these peptides,
glycoproteins in samples were identified by searching DNA databases for sequence matches. Multiple reaction monitoring
(MRM) was used for absolute quantification, and the results compared to integrated analyte ion current measurements and
stable isotopic labeling. Glycoproteins identified as bearing Lewis antigens and being elevated in cancer patients were
alternatively selected and quantified. Comparing results from these two approaches allows differentiation between changes in
expression and altered post-translational modifications among control subjects and cancer patients.
881. Prediction of the distillation curve of vacuum residue colombian crude oils using fourier transform
(1)
photoacoustic spectroscopy in the middle infrared through chemometric analysis.
Sara I. Parra Picón ,
(1)
tatis_814@hotmail.com, Carrera 27 Calle 9, ciudad universitaria, Bucaramanga Santander, Colombia ; Enrique Mejía ;
(1)
(1)(2)
Rafael Cabanzo ; Jorge Orrego
. (1) Department of Chemistry, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia (2) Instituto Colombiano de Petroleos, Bucaramanga Santander NA, Colombia
The vacuum residues are obtained from the outcome of the vacuum distillation of atmospheric residue oil. At present there
have been studies focused on the use of vacuum residue for producing light fuels and other products. In this study were taken
Fourier Transfor Infrared spectra in photoacoustic mode, FTIR-PAS of vacuum residue from Colombian crude oils using a
-1
scan rate of 2.2 KHz, number of scans of 128 scans/sample and a resolution of 8 cm , as parameters of operation for to
predict distillation curve. The distribution of boiling points was determined by the standard ASTM D7169-05 and correlated with
the spectral intensity through regression partial least squares (PLS). We obtained good correlation values of the predictive
model for the distribution of boiling points, demonstrating the potential of FTIR-PAS spectroscopy in the analysis faster,
cheaper, and non-destructive material analysis.
882. Electrochemical capacitance DNA measurements at hairpin modified gold electrodes. Yarimar De La Torre(1)
(1)
Meléndez , ydelatorre33@gmail.com, PO BOX 23346, San Juan PR 00931, Puerto Rico ; María del Mar Maldonado ; Joel
(1)
(1)
Rivera-Gandía ; Carlos R. Cabrera . (1) Deparment of Chemistry, University of Puerto Rico, Rio Piedras Campus, San Juan
PR 00931, Puerto Rico
The behavior of DNA attached onto metal surfaces and non- metallic surfaces via self-assembly can help to accelerate the
diagnostic of diseases. Previous data proved the capability to produce biosensors based in a single strand DNA hairpin as the
detection interface. Single strand DNA is a highly specific interface that coupled with its hairpin produces a structural change
that is easily detected by electrochemical techniques. However, a better understanding on the parameters is needed to
produce a commercial biosensor. A goal in this project is to use capacitance, a highly sensitive electrochemical technique, to
develop a calibration curve that allows obtaining functional data of the system. B. Anthracis is a disease that need a quick
diagnose. A hairpin of it was used and measured by repetitively switching the electrochemical potential between 0.2 V and 0.5
V. A capacitance value was calculated to obtain a delta. This delta was generated at different concentrations to produce the
calibration curve.
(1)

883. Nanostructured transducers for the development of biosensors. Miriam Gamero , miriam.gamero@uam.es,
(2)
(2)
Ctra. Colmenar Viejo Km. 15 28049 CANTO BLANCO, Madrid Madrid 28049, Spain ; Felix Pariente ; Encarnación Lorenzo ;
(1)
Concepción Alonso . (1) Química Física Aplicada, Universidad Autónoma de Madrid, Madrid Madrid 28049, Spain (2)
Química Analítica Instrumental, Universidad Autónoma de Madrid, Madrid Madrid 28049, Spain
Biosensors on the basis of self-assembled monolayers are widely used having been performed the most of the fundamental
studies on classic flat electrode surfaces. However, for some applications, such in vivo measurements, it is important to use
the miniaturized electrodes although the smaller active surface leads to lower analytical responses. Therefore, to achieve a
sufficiently high rate of electrochemical conversion, the electrode surface area must be increased artificially by using
nanostructured material. On the other hand these nanostructured transducers have the advantage of presenting a large
specific area, enabling high enzyme loading. Recently, there has been much interest in the 3D ordered structures of porous
materials. The size and morphology of these materials provide them many of its properties and hence their potential
application in different scientific areas. In the field of biosensors the three-dimensional macroporous films have certain
advantages such as, its biocompatibility, providing a good microenvironment for the retention of biological activity of the
enzyme. The 3D interconnected metallic network ensure the accessibility of reactants to the surface active sites of the
electrodes. The aim of this work has been the design and characterization of a lactate biosensor using different nanostructured
electrodes as transducers and its application to the determination of lactic acid. The transducers used were: nanostructured
gold and titania electrodes. The last one improves the catalytic activity of the biosensor due to the photovoltaic effect of TiO2
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induced by ultraviolet light. The immobilization of the enzyme on each substrate has been carried out following two different
strategies: direct adsorption and covalent binding to an assembled monolayer of DTSP (dithiobis-N-succinimidyl propionate).
The resulting biosensors prepared on macroporous substrates exhibit a wider linear range and more sensitive and stable
devices.
(1)

884. Specific metal ions electrochemical biosensing. Marcela Ovalle , marcela.ovalle@uady.mx, Calle 41 No. 421 x 26
(2)
(2)
y 28, Merida Yucatan 97150, Mexico ; Margarita Stoytcheva ; Roumen Zlatev . (1) Facultad de Química, Universidad
Autónoma de Yucatán, Merida Yucatan 97150, Mexico (2) Instituto de Ingeniería, Universidad Autónoma de Baja California,
Mexicali Baja California 21180, Mexico
During the last decades, the enzyme (urease, cholinesterases) activity inhibition and its electrochemical quantification
represented the predominant method for metal ions determination using electrochemical biosensors. Although very sensitive,
the method is not direct and suffers from interferences and low specificity. It does not allow distinguishing the metal specie,
which is crucial in bioavailability studies. Therefore, the goal of the present work was to develop a bacterial electrochemical
sensor for the specific determination of the environmental pollutants Fe(II) and Cr(VI). For this purpose, a Clark type oxygen
probe was used as a transducer and the bacterium Leptospirillum ferroxidans as a recognition element. The principle of the
detection was based on the bacterium's metabolic specificity for Fe(II) to Fe(III) oxidation with oxygen consumption and the
registration of the O2 reduction current. Cr(VI) was determined using the stoichiometric change in Fe(II) concentration in its
2
presence. The calibration curve for Fe(II) was described by the equation: Is = 3.94C Fe with r =0.9935. The detection limit was
2
2.4 µM L -1 , and the response time was 18s. The calibration curve for Cr(VI) was defined by the equation Is = 2.47C Cr with r
= 0.9817. According to the results obtained, the developed biosensor could be considered as a more specific and accurate
alternative for the quantitative analysis of Fe(II) and Cr(VI).
885. Electrochemical aptamer-based assay coupled to paramagnetic microparticles for tobramycin detection: A
(1)
signal-on approach. Noemí de-los-Santos-Álvarez , santosnoemi@uniovi.es, Av. Julián Clavería 8, Oviedo Asturias
(1)
(1)
(1)
33006, Spain ; Eva González-Fernández ; María Jesús Lobo-Castañón ; Arturo J Miranda-Ordieres ; Paulino Tuñón(1)
Blanco . (1) Department of Physical and Analytical Chemistry, Universidad de Oviedo, Oviedo 33006, Spain
Tobramycin is a broad-spectrum aminoglycoside antibiotic with bactericidal activity that shows a narrow therapeutic range (212 µg/mL in serum). Therefore, careful monitoring of antibiotic levels in patients serum is required. Furthermore, the lack of
electrochemical and spectroscopic properties leads to complex, time-consuming and expensive methods of analysis. Our
group developed two alternative methods for tobramycin determination using a nuclease-resistant RNA anti-tobramycin
aptamer (ATA) as a molecular bioreceptor[1, 2]. However both methods exhibited signal-off readout. Herein a signal-on
approach was designed. Tobramycin was easily attached to carboxylated paramagnetic microparticles (PM) via carbodiimide
chemistry and the electrochemical measurements were run onto screen-printed carbon electrochemical cells. Firstly, a
competitive assay was carried out incubating a fixed ATA concentration with the sample and subsequent exposure to the
modified beads. This way, the free aptamer will bind to tobramycin on PM. Then, the tobramycin binding sites on PM were
saturated with a defined concentration of 5´-biotinylated anti-tobramycin aptamer (BATA). The amount of BATA linked to the
beads was directly connected with the concentration of tobramycin in the sample. Enzymatic labelling with streptavidin-alkaline
phosphatase allowed the electrochemical detection of the product enzymatically generated. Owing to the large number of
interrelated parameters involved in the sequential steps, an optimization of the most significant parameters was performed
using the statistic tools known as design of experiments (DoE).
Acknowledgments
E.G.F. and N.S.A, thank to Spanish Government for a predoctoral grant and a Ramón y Cajal contract, respectively. This work
was co-financed by Projects CTQ2008-02429 for “Grupo Consolidado” and the European Regional Development Fund.
References
1) E. González-Fernández, N. de-los-Santos-Álvarez, M. J. Lobo-Castañón, A. J. Miranda-Ordieres, P. Tuñón-Blanco,
Biosens. Bioelectron. 2011, 26, 2354.
2) E. González-Fernández, N. de-los-Santos-Álvarez, M. J. Lobo-Castañón, A. J. Miranda-Ordieres, P. Tuñón-Blanco,
Electroanalysis 2011, 23, 43.
10-

886. Effect of countercation on the electrocatalytic activity of the polyoxovanadium borate cluster [V12B18O60H6] .
(1)
Soledad Bollo , sbollo@ciq.uchile.cl, Sergio Livingstone 1007, Independencia, Santiago RM 8380492, Chile ; Karina
(1)
(2)(3)
(2)(3)
Gonzalez ; Patricio Hermosilla-Ibañez
; Diego Venegas-Yazigi
. (1) Laboratotio de Bioelectroquímica, Universidad de
Chile - Facultad de Ciencias Químicas y Farmacéuticas, Santiago RM 8380492, Chile (2) Laboratorio de Magnetismo,
Universidad de Santiago de Chile - Facultad de Química y Biología,, Santiago RM, Chile (3) CEDENNA, Santiago RM, Chile
Polyoxometalates (POMs), are a type of inorganic metal-oxygen anionic clusters, which are attractive for their applications in
different fields such as catalysis and materials science. We present the evaluation of the effect of the counteraction in the
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crystalline lattice on the electrocatalytic activity of carbon paste electrodes (CPE) modified with these clusters towards
10hydrogen peroxide oxidation. The [V12B18O60H6] anion was synthesized by hydrothermal method and was obtained with two
different countercations, sodium (POM-Na) or propylendiamonium (POM-PDA). The CPE was prepared by mixing graphite
powder and mineral oil (70/30). CPE containing POMs were prepared mixing first the POM with mineral oil, followed by the
incorporation of the graphite powder. The proportions of POMs on the electrode were 5, 10 y 20 % w/w. From hydrodynamic
voltammograms for H2O2 oxidation obtained using CP/POM-Na electrode a gradual shifting of the oxidation overvoltage
toward lower values than CPE, concomitant the POM proportion increases, was observed. Using CP/POM-PDA electrode a
shift in the overvoltage was also observed with respect of the CP/POM-Na. In this case, the shift is independent of the quantity
of POMs in the electrode, i.e., all the percentages produced the same effect which was similar to that obtained at maximum
POM-Na proportion used. Amperometric recordings for successive additions H2O2 showed an important enhancement in
sensitivity, being maximum at CP/POM-PDA electrode. Thus it is possible to conclude that the nature of the countercation
and the crystal packing play an important role in the electrocatalytic effect of a POM cluster against H2O2.
887. Study of main glycosidic links present in the structure of Sterculia apetala gum by degradation and analysis of
(1)
methylation. Marvelys M Larrazabal , marvelysl@gmail.com, Calle 79/B esquina Calle 77 Numero 76-123, Maracaibo
(2)
(2)
(3)
(4)
Zulia 4001, Venezuela ; Maritza C Martinez ; Gladys E Leon ; Julio Herrera ; Adriana Bravo . (1) Departamento de
Ciencias Naturales, Universidad del Zulia. Núcleo Costa Oriental del Lago, Cabimas Zulia 4013, Venezuela (2) Centro de
Investigaciones en Química de los productos naturales., Universidad del Zulia. Facultad de Humanidades y Educación,
Maracaibo Zulia 4001, Venezuela (3) Departamento de Química, Laboratorio de Resonancia Magnética Nuclear, Universidad
Simón Bolívar. Facultad de Ciencias, Caracas Distrito Federal 1073, Venezuela (4) Laboratorio de Soporte Científico,
Empresas Polar, Caracas Distrito Federal 1073, Venezuela
The Sterculiaceae tree species are known to exude gums heteropysaccharide acid predominantly. Some gums Sterculia,
located in India, Sudan and Senegal, are accepted as additives in the food industry. Sterculia apetala is a widespread species
from southern Mexico, Central America to Peru and Brazil. Sterculia apetala, exudes a clear, viscous gum, with a highly
complex structure. This work deals with the identification and location of mayor glicosidic links in the polysaccharide isolated of
S. apetala gum. Degraded gum A, was obtained from the original gum by mild acid hydrolysis, while the degraded gum B (core
structure) by drastic oxidation of degraded gum A. The alditol acetates were prepared of sugars partially methylated in both
the original and the gums degraded products, and were analyzed by GC-MS. It showed that there are probably linked
ramifications in C-3 or C-4 of residues of 2-O-rhamnose, arabinofuranose terminated and/or in xilopiranose. The core is
probably not linear and includes a repeating unit (Rh:AGal =3:1), with a residue acid galacturonic 4-O-linked substituted in
position 3 of rhamnose. The study makes a contribution to understanding the complex structure of the S. apetala gum.
888. Synthesis, UV-Vis, FTIR, and XRD characterization of cobalt(II) complexes with reduced low-molecular
(1)
polysaccharide dextran derivatives. Žarko Mitić , zak_chem2001@yahoo.com, Bul. Dr. Zorana Djindjica 81 RS-18000,
Niš Nišava, Serbia and Montenegro. (1) Department of Pharmacy, University of Niš, Nis Nisava, Serbia and Montenegro
Complexes of Co(II) ion with reduced low-molecular dextran (RLMD) were synthesized in the water solutions, at the boiling
temperature, at different pH values, and isolated in the solid state. Co(II) ion complex formation with RLMD was analyzed by
Ultraviolet-Visible (UV-Vis) spectrophotometric methods, and formation of Co(II)–RLMD complexes was observed at pH 7.013.5. With increase in solution pH the light absorption maxima of complex solutions shows red shift compared with
2+
[Co(H2O)6] ion. Fourier-transform infrared (FTIR) spectroscopic characterization of Co(II) ion complexes with RLMD (Mw
–1
5,000 g/mol) was carried out in this work. The IR bands at 765 and 916 cm indicates the existence α-(1→6) O-glycosidic
–1
bond, and band at 794 cm indicates the existence of α-(1→3) O-glycosidic bond in polysaccharide dextran. The similarities
4
of the γ(C–H) range in a part of FTIR spectra indicate that there is no difference in the conformation of the C1 glucopyranose
unit in RLMD and synthesized Co(II)–RLMD complexes. In the synthesized Co(II)–RLMD complexes, the occurrence of water
molecules was confirmed by D2O-FTIR spectroscopy. X-ray diffraction (XRD) results show a predominant amorphous form of
Co(II)–RLMD complexes.
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889. ACS-UPRA: Approaching the Chemistry Successfully!. Gabriel Acevedo , g.acevedo22@gmail.com, PO Box
(1)
4010, Arecibo Puerto Rico 00614, Puerto Rico ; Jackeline Nieves , jackeline23_nfa@hotmail.com, PO Box 4010, San
(1)
Sebastian PR 00614, Puerto Rico ; Yashira Cabrera , yashi205@hotmail.com, PO Box 4010, Arecibo PR 00614, Puerto
Rico . (1) Department of Physics and Chemistry, University of Puerto Rico at Arecibo, Arecibo Puerto Rico 00614, Puerto Rico
Our chapter meets the goal of teaching students the importance and understanding of the chemistry in our daily lives. The
Chapter had the commitment of promoting the education where students strengthen their experience in educational and
professional skills. Our educational concept consists of activities where students explore the different ways that chemistry
works. Our activities are planned with dedication and hard work in the meetings that are made by the Chapter. During the
academic year 2009-2010 we performed a variety of different activities. We succeeded in that our chapter had extensive
involvement in the community and promoted chemistry in the process by performing interesting and intriguing experiments
which get kids interested in science at an early age. We conducted many events with high impact. An example of this is that
our chapter always participated in activities at the children museum “El Museo del Niño” in San Juan, where many children
participated in our hands-on chemical experiments. Another activity was the participation of Boy Scouts in the university. We
prepared hands-on experiments and demonstrations in one of our chemistry lab where these kids had the opportunity to learn
safety rules in the laboratory and also to make various experiments for the enjoyment of them. The activity achievement was
that these scouts won the Merit badge in Chemistry and that they do an assessment of the activity where they express their
satisfaction with the activity. We also performed different activities to promote the knowledge of the green chemistry through
scientific posters, hands-on activities, talks among others.
(1)

890. Teaching science to 4-6 years old kids in the educational public system of Venezuela. José Rafael Camacho ,
jrcamacho@usb.ve, Hoyo de la Puerta. Sartenejas. Edificio de Química y Procesos. Departamento de Química, Sartenejas
(2)
Baruta 1080, Venezuela ; Amalia Torrealba . (1) Department of Chemistry, Universidad Simón Bolívar, Sarteneja Baruta
1080, Venezuela (2) Venezuelan Chemistry Olympiad, AVOQUIM, Caracas Distrito Capital 1020, Venezuela
Many societies over the world have emphasized the need to learn throughout life. Lifelong learning has increasingly been cited
as one of the key principles in the educational and development fields of many countries. In 1996 UNESCO's defines lifelong
learning, as adaptation to changes in technology and as the continuous “process of forming whole human beings- their
knowledge and aptitudes, as well as the critical faculty and the ability to act” Actually the development of human been
depended of development of the science, why? Because science is a fascinating subject, there are so many amazing things to
learn and discover. Thinking in lifelong learning term, students of any grade can be guide through whatever subject of the
investigation science. A lot of experiments can be done using simple ingredients and materials. In our work, we develop a
program to teach science to more than 150 students between 4-5 years old of the educational public system of Venezuela In
this program we used games, like memory and maze; simple experiments and a mobile laboratory, to teach scientific language
and laboratory equipment to the children.
891. Proposal of games for improving chemistry education in the educational public system of Venezuela. Amalia
(1)
Torrealba , amalia.torrealba@gmail.com, Urb. Juan Pablo II. Edf. Parque 9. Piso 5. Apto. 2B-08, Caracas Dsitrito Capital
(2)
1020, Venezuela ; José Rafael Camacho . (1) Venezuelan Chemistry Olympiad, AVOQUIM, Caracas Distrito Capital 1020,
Venezuela (2) Department of chemistry, Universidad Simón Bolívar, Sartenejas Baruta 1080-A, Venezuela
When you think to learn chemistry, the word "game" or fun doesn't usually come to mind. But there exist many examples of
learning supported by games in different sciences. The nature of the learning supported by games use could be broadly
divided into three types: learning as a result of tasks stimulated by the content of the games, knowledge developed through
the content of the game, skills arising as a result of playing the game. This last one can be subdivided into direct and indirect
learning. But the success of this strategy can be resumed in two points:
- Fun: All the successful examples involve happy emotions - the substance of fun and games.
- Repetition: The successful examples involve repetition of the experience to transform awareness into learning.
The games selected for trial in the classroom were traditional table game like memory, seven-family, dominoes and puzzle.
Different topics like periodic table of the elements, laboratory equipment, ion nomenclature and organic functional group were
studied with those games. We observed that, the motivation and understanding of the different topics were increased with this
strategy.
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892. Graduates Assisting Public Scholarship (GAPS): Graduate students bridging the divide between public and
(1)
university learning. Bradley W Miller , Miller.BradleyW@epa.gov, 5995 Center Hill Avenue, Cincinnati OH 45224-1702,
(2)
(2)
United States ; Karen P. DePauw ; Eric Hodges . (1) National Risk Management Research Laboratory, U. S. Environmental
Protection Agency, Cincinnati OH 45224-1702, United States (2) Graduate School, Virginia Tech, Blacksburg VA 24060,
United States
Graduates Assisting Public Scholarship (GAPS) is a community of graduate students whose Passion and Enthusiasm for
their scholarship compels them to share what they have learned with the public. GAPS seeks to facilitating engagement by
connecting graduate student with the local and regional public via the World Wide Web. GAPS students want to share the
knowledge they have acquired during their graduate program with all members of the community including public schools, civic
groups, and local government entities. GAPS is designed to give graduate students an opportunity to utilize their academic
skills and knowledge by connecting them with members of the public who desire communication with local colleges and
universities. Thus, we are bridging the divide between public and university learning. This poster will highlight the strengths of
this model of graduate student engagement, and provide contact information for individuals interested in forming new GAPS
chapters.

893. Effect of a palladium complex on CYP4502D6 using PGLO-2D6 method and HPLC technique. Maria del Mar
(1)
Morales , mary31_19@hotmail.com, 2250 Ave Las Americas, Suite 606, Ponce Puerto Rico 00717-9997, United States ;
(1)
Natalia S. Fernandez , nsfdez@gmail.com, 2250 Ave Las Americas, Suite 606, Ponce Puerto Rico 00717-9997, United
(1)
States ; Lizette Santos . (1) Department of Chemistry, Pontifical Catholic University of Puerto Rico, Ponce Puerto Rico
00717-9997, United States
Different metal complexes have been used in the treatment of cancer. These complexes are metabolized by the Cytochrome
P450 system. The effect of the synthetic palladium complex [PdCl2(2,5-dimethylbenzothiazole)2] on CYPP4502D6 was
determined using Chinese Hamster Ovarian Cells (CHO). CHO cells were cultivated and treated with the palladium compound
by a period of 48 hours. The luminescence of each sample was determined using PGlo-2D6 assay. The presence of
CYP4502D6 was detected before and after the treatment using HPLC technique. CYP4502D6 activity and concentration was
determined to establish the effect of the palladium compound on the isoenzyme. Results showed how the CYP4502D6 activity
was affected. PGlo-2D6 assay's results demonstrated a reduction in the isoenzyme activity. The experimental group showed
an activity of 0.1017 pmol d-Luciferin/pmol CY2PD6/minutes and the activity of the control group was 0.2289 pmol dLuciferin/pmol CY2PD6/minutes. The p value was 0.009 using the PGlo-2D6 method. These results showed a change in
activity between the control group and the experimental group. Results for the HPLC technique were obtained at 254 nm.
Retention time for the control group was 7.876 minutes for the isoenzyme detention. In the experimental group the isoenzyme
CYP4502D6 peak was not detected. These results are related to a decrease in enzyme activity.
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894. Computational study of physicochemical properties of “molecules of the future” using semiempirical (AM1 and
(1)
PM3) and ab initio methods. Mary L Santiago , marysantiago92@hotmail.com, 205 Ave. Antonio R. Barceló, Cayey
(1)
Puerto Rico, Puerto Rico ; Laura M Suarez , l_mitchell10@hotmail.com, 205Ave.Antonio R. Barcelo, Cayey Puerto Rico,
(1)
Puerto Rico ; Lyan M Porrata , lyanporrata@hotmail.com, 205Ave.Antonio R. Barcelo, Cayey Puerto Rico, Puerto Rico ;
(1)
Zuleyka Reyes , zuly_200394@hotmail.com, 205Ave.Antonio R. Barcelo, Cayey Puerto Rico, Puerto Rico ; Nicole A.
(1)
(1)
Mendez , dawn@coqui.net, 205Ave.Antonio R. Barcelo, Cayey Puerto Rico, Puerto Rico ; Juan G Estevez ,
(2)
juan.stevez@upr.edu, 205Ave.Antonio R. Barcelo, Cayey Puerto Rico, Puerto Rico ; Carlos Torres ,
carlos.torres39@upr.edu, Departamento de Quimica San Juan Puerto Rico 00931, Rio Piedras Puerto Rico, Puerto Rico . (1)
UPR-Cayey, Puerto Rico (2) UPR-Rio Piedras, Puerto Rico
(1)

Recently W.R. Pitt and colleagues found 20 heterocyclic rings with four or less heteroatom that have not been previously
studied or synthesized. We have carried out a computational study of the physicochemical properties of 22 species consisting
of two fused rings: [6, 6], [6, 5], [5, 5], by semiempirical (AM1 and PM3) and ab-initio methods. Here in we report DHºf, vertical
and adiabatic ionization potentials, electro affinity, and HOMO, LUMO energies. All of these properties are used as chemicals
predictors. AM1 calculations show that DHºf ranges from 120.000 to -11.398 Kcal. /mol. These values may explain why the
species under study have not been synthesized. Dipolar moments show values from 0.62 to 5.48 D, which give insight of how
symmetrical is the heteroatom arrangement in the species. The ionization potential ranges from 10.107 to 8.199 eV.
References
1) W.R. Pitt; D.M. Parr; B.G. Perry; C.R. Groo;, J. Med. Chem 2009, 52, 2952-2963
(1)

895. Bridging school and university in chemical education: Outreach as undergraduate projects. Linda sellou ,
(1)
lsellou@ntu.edu.sg, 21 nanyang link, cbc-04-01, Singapore Singapore 637371, Singapore ; Amanda Teng ; Sabrina Xiu Hui
(1)
Sim . (1) Department of Chemistry and Biological Chemistry, Nanyang Technological University, Singapore Singapore
637371, Singapore
Chemical education for school students of different level, through outreach schemes run by university, has shown very
successful results. A close collaboration between University and schools allows a greater impact especially due to the facilities
of higher education systems. However science education is not organized and administered in every country in the same way.
Diverse nations face different problems in science education and there is the need to identify the reasons and provide suitable
and sustainable solutions. In the less privileged parts of the world, science education is sometimes not available and teacher
training and lack of resources are some of the common problems. In contrast, in Singapore great educational facilities exist
and science is considered one of the most important parts of the curriculum. The teachers are very well supported with
considerable resources. Resources available to Singaporean teachers include expertise from outsiders, especially from the
two existing universities and several research centres. A strong and frequently tapped link exists between universities and
schools in the island. In this presentation, the details of a chemistry outreach programme for local and international schools
run by Nanyang Technological University with undergraduates and the various educational programmes in Singapore will be
discussed. In the second part, the importance and need to adapt the outreach approach according to the level and background
of students will be shown. This study shows the importance of the collaboration between schools and university in both
educational environments. This cooperation even practiced in different ways can contribute to the development of a solid
education in science for school students.
(1)

896. Learning nanoscience and nanotechnology. Berta Inés Delgado Fajardo , bidelgadof@udistrital.edu.co, Carrera 3
(1)
N° 26A-40, Bogotá Bogotá D.C. 571, Colombia ; Miguel Angel Delgado Gómez . (1) Química, Universidad Distrital Francisco
Jose de Caldas, Bogotá Bogotá D.C. 571, Colombia
The nanoscience-nanotechnology has generated a revolution in the science world. The educational community needs answers
in order to increased students knowledge about fundamental concepts of the area. This work offers a future vision, virtual
course, directed to stimulate the learning of different areas of nanoscience-nanotechnology. The course topics treat relevant
aspects like: the unique properties of matter at the nanoscale, the different types of nanostructures, its properties and
applications; the implications of the technological changes and the impact on the population, and the society. Anothers topics
are: the role of people in the scientific decisions and its commitment with the new technologies. The virtual course mode will
contribute to auto-learning and to make a collaborative work among the students. The general characteristics of the course
are: Recognition: the didactic function consists in create contexts, conditions and environments in order to understand the
meaning of the previous experiences of the students in the nano world and give them methods and tools to have an easier
learning process. Consolidate: Set of activities designed to allow the understanding of the concepts and induce an innovator
thought model of nanoscience-nanotechnology. Transfer: The learning activities should train the student to performance a
qualify professional life. Also the students should develop competences to organize work researches groups in order to work in
interdisciplinary nature of nanoscience-nonotechnology.
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897. Capacity building in American higher education: Training and mentoring of two-year college STEM educators.
(1)
David R. Brown , dbrown@swccd.edu, 900 Otay Lakes Road, Chula Vista California 91910, United States ; John D.
(2)
Dwyer . (1) Department of Chemistry, Southwestern College, Chula Vista California 91910, United States (2) Department of
Chemistry, St. Catherine University, St. Paul Minnesota 55105, United States
Each year American two-year colleges (2YCs) provide quality education to millions of students, accounting for nearly half of
the undergraduate education in the country, including a substantial proportion of the instruction in chemistry and other science,
technology, engineering and mathematics (STEM) disciplines. In an effort to promote and support educational innovation in
the STEM curricula in 2YCs, a series of projects, supported by the U.S. National Science Foundation (NSF), is in progress to
train and mentor faculty members from 2YCs to prepare quality NSF grant proposals. Specifically, participants in the projects
prepare grant proposals intended for submission to the NSF Transforming Undergraduate Education in STEM (TUES)
program (formerly known as the CCLI program). The projects entail presenting multi-day workshops in grant proposal
preparation and project management, followed by one-on-one mentoring of the participants by fellow STEM educators with
significant experience in NSF grant-funded endeavors until the TUES program proposal submission deadline. Background
information about project participants and mentors, workshop content, project outcomes and insights gained from the projects
will be presented.
(1)

898. Avogadro's hypothesis: active learning strategies. Ethel Ríos-Orlandi , ethelriosprof@gmail.com, Ave. Ponce de
León, POBOX 23301, San Juan Puerto Rico 00931-3301, Puerto Rico . (1) Department of Physical Sciences, Universidad de
Puerto Rico- Río Piedras, San Juan Puerto Rico 00931-3301, Puerto Rico
The constructive approach to the teaching of scientific concepts requires engaged production of knowledge by the student. It is
the professor's task to create conditions for such production to take place. This work presents the development and
implementation of an educational strategy to help undergraduate college students understand Avogadro's first hypothesis and
its consequences. Given a set of conditions and a puzzle based on Gay Lussac's volumetric ratios for gas reactions, the
students are able to produce, Avogadro's second hypothesis. In the process, the roles of theory, hypotheses, models and
empirical generalizations in the development of chemistry are studied in the specific historical context of Avogadro's work. The
consequent modification of Dalton's concept of chemical synthesis by Avogadro, with the proposed reaction intermediate, is
considered as well. The most common mistakes in reasoning made by the students in these exercises and their use for
improving systematic thinking and the understanding of chemical principles will be presented. This approach has proved
successful with non-science majors and also with upper level science majors.
(1)

899.
Impact of cognitive styles in autonomus learning of Organic Chemistry.
Dolffi Rodríguez ,
(1)
drodriguezcampos@yahoo.es, Diagonal 18 No. 20-29, Fusagasugá Cundinamarca 57-1, Colombia ; Jairo Granados ,
jairoenriquegm@yahoo.com, Diagonal 18 No. 20-29, Fusagasugá Cundinamarca 57-1, Colombia . (1) Departamente of
Chemistry, Universidad de Cundinamarca, Fusagasugá Cundinamarca 57-1, Colombia
The cognitive style is considered as a continuous variable dimension that reflects individual differences in cognitive functioning
of subjects (Palacios and A. López., 1992) This construct has been studied in many investigations in science education
(Pozo.,1987),. Quasi-experimental design was applied (Hernández, et al., 2000) with 68 students of Animal and agricultural
engineering, enrolled in organic Chemistry, which were divided into two equal groups (control and experimental), divided into
two subgroups: Field-dependent and independent (DC-IC), according to the GEFT (Group Embedded Figures Test of. Witkin,
et al.,1981). with the control group worked a traditional learning cycle, based on workshops, readings, analysis of two videos of
chemical reactions and five labs, which were evaluated through written reports, in addition to the experimental group, is
pursuing a strategy grounded in a cycle of self-metacognitive learning and interactive, driven by the continued use of concept
maps and Vee diagrams, individual and group level. In addition, developed lab reports, scientific paper model, which were
supported by public exposure. Similarly, the strategy was supported in managing free software as Chemland 6.0 and
Chemlab. constant consultation with the teacher's website. The results showed that field independent students were more
conceptual and methodological advances in the understanding of the concept significant chemical reaction and the values
obtained from the difference in pre and postinstruccionales scores of concept maps and Vee diagrams. In addition, the mean
experimental group significantly exceeded (p <0.05) than the control group. It was noted that students' cognitive style,
influenced the heuristic process of developing and supporting laboratories, As in the attitudinal aspect, being more significant
(p <0.05) in the subject field independent (CI) of the experimental group .
Key words: cognitive style, metacognitive, "ve" heuristics, Autonomus learning.
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900. Impact of an educational strategy for meaningful metacognitive autonomus learning of animal nutrition and
(1)
metabolic biochemistry in virtual environments. Dolffi Rodríguez , dolffy.rodriguez@unad.edu.co, Av 7 N° 2E-27,
(1)
Arbelaez Cundinamarca 57-1, Colombia ; Jairo Enrique Granados , jairo.granados@unad.edu.co, Calle 14 sur -14-23,
Bogotá D.C Cundinamarca 57-1, Colombia . (1) Departament of Chemistry, UNAD, Bogotá D.C Cundinamarca 57-1, Colombia
This study investigated the potential and effects of a metacognitive strategy in the development of theoretical skills:
procedural, argumentative, intentional and interpretive, in Animal Nutrition, Laboratory of Nutrition and Metabolic Biochemistry
courses, -taught at both, undergraduate and graduate levels- mediated by virtual and traditional environments, as well as its
impact on student attitudes towards the media and educational and technological mediation at the UNAD. For this, we used an
experimental design type Campbell (1974), in which a series of interactive learning and metacognitive traditional tutorial
systems, as in the virtual environment mediated by moodle plataform, were applied to 300 students. They worked with
conceptual and mental maps, Vee diagrams, testing heuristics , cause-effect diagrams, laboratory reports in the scientific
paper model, input-output diagrams and free software (chemland, Chemlab, modelscience, relaq.mx).
At the beginning of
the experiment the cognitive style of subjects was charactirized through Whitkin masked figures tests. The variables evaluated
were: hierarchies, conceptual connections valid conceptual and methodological dimensions, as levels of basic skills, academic
performance and attitude towards independent learning and the strategy used, through tests and Likert semantic differential. It
was found that the strategy generated significant positive effects on the development of independent learning and had
therefore significant impact on the basic skills and attitudes of students to study these courses in virtual environments.
Keywords: chemical kinetics, metacognitive tools, concept maps, Vee Heuristic Diagram
(1)

901.
Student autonomous learning methods in chemistry kinetics.
Jairo Enrique Granados ,
jairo.granados@unad.edu.co, Calle 14sur-14-23, Bogotá D.C Cundinamarca 57-1, Colombia . (1) Chemistry, UNAD, Bogotá
D.C Cundinamarca 57-1, Colombia
Learning of Chemistry Kinetic concepts is a complex and difficult Task because has a high conceptual structuration (Cachapuz
and Maskill., 1987). A possible solution, resides in usage of metacognitive strategies helping the students to learn how to learn
(Novak., 1988). Concept and Vee mapping, science writing heuristic (SWH) and personal portfolio, were used to assess
student meaningful learning in the topic of elementary reaction Kinetics. An instructional Text was prepared. A quasiexperimental nonequivalent control group design (Campbell., 1974) was employed using 56 students enrolled in PhysicsChemistry course . The experimental group development a interactive learning cycle established on utilization of metacognitive
tools (Novak and Gowin. 1984), while the control group took a traditional instruction. At the beginning of the experiment was
characterized: social and economic aspect, cognitive style (DIC) and mind capability. Variables evaluated were: Hierarchies
structures, conceptual connection, associative structure, attitude, and basic competences. Further, twenty students were
interviewed in chemistry laboratory to investigate their understanding regarding the reaction between hydrochloric acid and
zinc. Pre and post concept maps (CM), word association test (WAT), Likert test (LT) and vee diagrams were scored and
evaluated for significant differences by means of ANOVA. Significant differences (p<0.05) were found between groups with
respect to students conceptual connection, hierarchies structures and attitude toward the subject. There was significant
(p<0.05) correlation between students scores on concept mapping and students scores on vee diagrams. The results showed
that the metacognitive instruments can be used to orientate meaningful learning in chemistry kinetic.
902. Understanding attitude: Preliminary results from an attempt to look beyond the average response. Sachel M.
(1)
(1)
Villafañe , svillafa@mail.usf.edu, 4202 E. Fowler Ave. CHE 205, Tampa FL 33620, United States ; Jennifer E. Lewis . (1)
Chemistry, University of South Florida, Tampa FL 33620, United States
A four-factor career decision-making self-efficacy (CDMSE) instrument was used to examine students' confidence toward
completing tasks related to making career decisions within the first few weeks of an introductory college chemistry course. The
scores from the instrument had good internal consistency and there was some evidence for factorial validity, but it was still
difficult to interpret the results. Since the overall student response for each factor was around seven on a 10-point continuum
scale, differences among students are being sought. Results from these analyses and the implications of this preliminary work
are discussed.
(1)

903. Practical work in the training of teachers. Norma M. López-Villa , nmvilla@hotmail.com, Cicuito interior s/n, Cd
(2)
universitaria, Coyoacan, Mexico, D.F. Mexico 04510, Mexico ; GISELA HERNANDEZ-MILLAN . (1) Department of Inorganic
Chemistry, School of Chemistry, UNAM, Mexico/DF Mexico 04510, Mexico (2) Department of Inorganic Chemistry, School of
Chemistry, UNAM, Mexico/DF Mexico 04510, Mexico
Some authors point out that the experimental work does not contribute to much to the learning of science, however, we believe
that, in addition to conceptual content, there are skills that can be developed through practical work, as for example the
observation, development of hypothesis, problem -solving, classification, generalization, variable's identification and
abstraction; all this, in addition to learn about science as a human activity that evolves. To achieve this, it is necessary to
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restructure traditional activities and turn them into activities that foster the already mentioned purpose. If above is also
designed with the intention that the teachers reflect on the concepts, skills and attitudes that are convenient to develop in their
students, making explicit the notion of science and scientific work, it is possible to promote all of the above in our science
classes. We present the results working with secondary school science teachers, using POE methodology and Hofstein
proposal on learning by inquiry. We set out very simple experiments that allowed us to devote more time to the exchange of
ideas and the review of basic concepts. We managed to know the previous ideas of teachers, to know what type of questions
may arise, that instead of describe phenomena give interpretations of them and also to what degree they dominate certain
relevant chemical contents. Details of the experiments are performed and forecasts, observations and explanations given to
the teachers are analyzed. Also we present the questions generated in these activities as well as experiments that teachers
proposed.
904. Participation patterns and the level of argumentation in General Chemistry I peer-led sessions. Ushiri
(1)
(2)
Kulatunga , ukulatun@mail.usf.edu, 4202 E. Fowler Ave. CHE 205, Tampa FL 33620, United States ; Jennifer Lewis . (1)
Chemistry, University of South Florida, Tampa FL 33620, United States (2) Chemistry, University of South Florida, Tampa FL
33620, United States
This study focuses on the use of Toulmin's argumentation scheme to trace the quantity and the quality of argumentation in
peer-led sessions for a General Chemistry I course. We developed a coding scheme based on Toulmin's (1958)
argumentation model and a framework for assessing the arguments based on both the strength of the arguments and the
extent of participation among group members. Data was collected by video recording the weekly peer-led sessions with a
focus on one or two groups. Analysis of the data revealed that the students frequently engaged in co-constructed arguments,
supported their claims with evidence but did not elaborate on their reasoning to further validate explanations. This poster
focuses on the participation patterns of the students in four different groups from different peer-led sessions on argumentation.
This poster also present findings where a large discrepancy was observed both on the participation of the students in
constructing arguments and contribution of more challenging components of arguments such as warrants, backings and
rebuttals. This poster presentation also suggests steps that we should take in order to address such equity issues.
905. Study of the keto/enol, enol-a/enol-b equilibrium using semiempiric calculus and ab-inito: A computacional
(1)
laboratory. Ileana Rivera-Ramos , ileana_chacha@hotmail.com, 205 Ave. Antonio R. Barcelo, Cayey Puerto Rico 00736,
(1)
Puerto Rico ; Angel M. Suarez-Marquez , angel.suarez@upr.edu, 205 Ave. Antonio R. Barcelo, Cayey Puerto Rico 00736,
(1)
Puerto Rico ; Natalia Rivera-Ramos , natys686@hotmail.com, 205 Ave. Antonio R. Barcelo, Cayey Puerto Rico 00736,
(1)
(2)
Puerto Rico ; Juan G. Estevez-Delgado ; Carlos Torres . (1) Chemistry, University of Puerto Rico at Cayey, Cayey Puerto
Rico 00736, Puerto Rico (2) Chemistry, University of Puerto Rico at Rio Piedras, Rio Piedras/San Juan Puerto Rico 00936,
Puerto Rico
(1)

Introduction. Recently I informed: “A nation in risk and the campaign started by the President Barack Obama in November
2009: educate to innovate” the one whom provides excellence in science, technologies, engineering and education in math
(2)
with the concerned claims of Laura E. Slocum and Érica K. Jacobsen with the laboratory reports and the work of João Carlos
(3)
Paiva y Luiza Alves da Costa about improving the expectations of programming in Chemistry which causes to propose a
change in the teachings of the Organic Chemistry laboratory. The tradition laboratory leads to a rigid and limited form of
demonstrating any form of topic of organic chemistry. Leaving aside topics related to the understanding of mentioned topics. It
is true to say that in these laboratories are destined to gain manual techniques that are useful but with not much
comprehension of the subject. Methodology. Will calculate ß-diketons in the form RCOCH2COR' through the program
HYPERCHEM (for students version 7.0). Using the semi-empiric program AN1. We calculated some species through the
program GAUSS (version 94W). Results. This laboratory was tested with 10 students of the teacher's development in science
program with specialty in chemistry. We couldn't compare the results obtained of these students with a control group because
of administrative reasons.
References
1. http://www.whitehouse.gov/the-press-office/president-obama-launches-educate-innovate-campaign-excellence-sciencetechnology-en. 2. L. E. Slocum, E. K. Jacobsen; J. Chem Ed; 87(7) 2010,p.658 3. J. C. Paiva, L. A. da Costa, J. Chem. Ed;
87(6) 2010.p.589
906. Derivatives of fullerenes (C60): Synthesis and activity study of photodynamic inactivation of microorganisms and
(1)
viruses. Angel M. Suarez-Marquez , angel.suarez@upr.edu, Ave.Campo Bello Bo. Arenas, BOX 5640, Cidra Puerto Rico
(1)
(1)
00739, Puerto Rico ; Magda Perez ; Luz E. Torres . (1) Chemistry, University of Puerto Rico at Cayey, Cayey Puerto Rico
00736, Puerto Rico
2

Fullerenes are soccer ball shaped molecules, consisting of carbon atoms (C60) with sp hybridization. Photodynamic
inactivation (PDI) is a developing antimicrobial technology that combines a photosensitizer (PS) or non-toxic light-activated
dye in combination with harmless visible light of the correct wavelength to excite the dye to its triple-reactive in the presence of
oxygen which generates reactive oxygen species that are highly toxic to cells. A major inconvenience for this application is the
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low solubility of fullerenes in polar solvents and the subsequent formation of aggregates in aqueous solutions. When the C60
fullerene is derivatized with various functional groups, it forms molecules that are more soluble in water and can mediate
efficiently in PDI with light and also cationic fullerenes can bind selectively to microbial cells. The effectiveness of PS in the
antimicrobial PDI depends on the following criteria: 1) its ability to kill many microbes at low PS concentrations and low
intensity of light, 2) its low toxicity in darkness and 3) its selectivity for microbial cells on further cells. In conclusions, when the
C60 fullerene is derivatized with cationic functional groups, they form molecules that are more soluble in water and can mediate
efficiently in the photodynamic therapy with light and also cationic fullerenes can selectively bind to microbial cells. The greater
number of cationic groups a derivatized C60 has the greater its light-induced antimicrobial capacity. In general, studies have
shown greater photoinhibition of phage MS-2 compared with E. coli at low concentrations of C60 derivatives.
(1)

907. A general evidence in chemistry 1 level: senior high school chemistry.
María Erika Olmedo Cruz ,
eriquim2000@yahoo.com.mx, Av. Central sin numero junto a mausoleos, Estado de México Mexico, Mexico ; Perla I. Cuevas
(2)
Juárez . (1) Basicas, Instituto Politecnico Nacional, Mexico Estado de México 55120, Mexico (2) Materias Básicas, Instituto
Politécnico Nacional, CECyT No. 14 Luis Enrique Erro, México Distrito Federal 06070, Mexico
Objective: Integrate product evidence, basic skills, discipline and professional students from high school, Instituto
PolitécnicoNacional (IPN), as a strategy to promote environmental care. In the context of competency-based educational
model, we suggest the following activity to cross-inclusive basic competence, disciplinary and professional, through the
implementation of a prototype semi-automated hydroponics for students of high school from CECyt Estanislao Ramírez Ruíz
of IPN, where it has the specialties of electrical control systems, computer aided anufacturing, digital and computer systems.
This activity results in an alternative care environment with the formation of urban gardens.
Metodology: 1. Investigate the different types of hydroponics, 2. Select a prototype for use at home. 3. Building the prototype
hydroponic home, using the knowledge gained during the semester completed, with support from all subjects. 4. The evidence
is inclusive home hydroponic system.
Conclusions: It develops creativity, teamwork skills integration, basic, disciplinary and professional awareness for the care of
the environment, etc.
908. Nitration in ionic liquids: Triflic anhydride/ethylammonium nitrate and trifluoroacetic anhydride/ethylammonium
(1)
nitrate; remarkably effective new aprotic nitrating agents for aromatics. Kenneth K. Laali , kenneth.laali@unf.edu, 1
(1)
(1)
UNF Drive, Jacksonville Florida 32224, United States ; Gopalakrishnan Aridoss ; Orlando Castro . (1) Department of
Chemistry, University of North Florida, Jacksonville Florida 32224, United States
Ethylammonium nitrate (EAN) is a readily available low cost room temperature ionic liquid (RT-IL). Addition of Tf2O or TFA2O
to excess EAN (serving as both solvent and reagent) generates CF3SO2ONO2 and CF3COONO2 respectively. These in-situ
generated reagents are highly effective for electrophilic nitration of aromatics. In the presence of activating and moderately
deactivating groups (alkyl, -OH, -OMe, -F, -Cl, -CN, -COOMe, -NHCOMe) the nitration yields are in the 85-100% range for
o
reactions carried out at -5 C to room temp. With di- and tri-substituted benzenes, mixtures of mono-, di- (and tri-) nitro
products are formed. Comparative studies show that CF3SO2ONO2 is more potent than CF3COONO2. Competitive nitration
studies (benzene + toluene 1:1) showed low substrate selectivities (KT/KB = ~4.5) with both systems, reflecting highly reactive
electrophiles. Apart from remarkable reactivity, other notable advantages of this chemistry are ease of operation, absence of
aqueous work-up and neutralization, simple work-up and isolation of the products (extraction with Et2O), and the
recycling/reuse of the IL. Ongoing studies focusing on nitration of strongly deactivated systems will also be reported.
909. Asymmetric aldol reactions organocatalyzed by (S)-proline-containing dipeptides under solvent-free conditions.
(1)
José Gregorio Hernández , gregoriojose_@relaq.mx, Av. Instituto Politécnico Nacional 2508 Col. San Pedro Zacatenco,
(1)
Mexico city Mexico 07360, Mexico ; Eusebio Juaristi . (1) Departamento de Química, Centro de Investigación y de Estudios
Avanzados del Instituto Politécnico Nacional, Mexico city Mexico DF 07360, Mexico
The success of (S)-proline and (S)-proline-derivatives as catalysts has promoted organocatalysis into a major, intensively
active field in organic chemistry. In particular, several (S)-proline-containing peptides have been shown to retain the catalytic
properties of (S)-proline. Herein we report the synthesis of a series of (S)-proline-based dipeptides 1a-c and their evaluation
as organocatalysts in asymmetric aldol reaction under solvent-free conditions, and using High-Speed Ball-Milling (HSBM).
Following a detailed examination of the essential reaction parameters it was found that dipeptide (S,S)-1c is the most efficient
catalyst in asymmetric aldol reactions.
Figure 1. Scope of direct asymmetric aldol reaction catalyzed by dipeptide 1c under ball-milling conditions.
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The reaction proceeds efficiently affording the anti aldol products with good diastereo- and enantioselectivities. We explain the
best diastereoselectivity observed in the aldol products using catalyst (S,S)-1c based in the large aromatic area present in
lipophilic residue of tryptophan, which facilitates non-covalent pi-pi interactions between aromatic rings of the catalyst and the
aldehydes.
910. Synthesis of new long-chain unsaturated fatty acids as potential HIV-1 RT inhibitors. Lizabeth Gimenez
(1)
(1)
Moreira , jedimuse@gmail.com, PO Box 23315, San Juan PR 00931, Puerto Rico ; Elsie A. Orellano ; Nestor M.
(1)
Carballeira . (1) Department of Chemistry, University of Puerto Rico, San Juan PR 00931, Puerto Rico
The Human Immunodeficiency Virus (HIV) infection in humans is considered to be a pandemic by the World Health
Organization (WHO). HIV contains two single-strand linear RNA molecules that are copied into double-stranded DNA by the
enzyme reverse transcriptase (RT) and then integrated into the host cell's chromosomes. One class of RT drugs is the
nonnucleoside inhibitors (NNRTIs), which are compounds that bind in a hydrophobic pocket of HIV-1 RT near the polymerase
active site. NNRTI binding distorts the enzyme in several important regions near the polymerase active site thus resulting in
non-competitive inhibition of the enzyme. Given the flexibility of the hydrophobic pocket in the RT polymerase domain, longchain fatty acids can bind within this pocket inhibiting the polymerase activity. Long chain fatty acids with a cis-configuration
15
such as nervonic acid (24:1 ∆ ), have been shown to interact with DNA polymerases and strongly suppress their activities.
For these reason we synthesized the 5-pentacosynoic acid and its alkene analogue (5Z)-5-pentacosenoic acid, which is a
natural product of the marine sponges Trikentrion loeve and Pseudaxinella cf. lunaecharta, in order to study the effect that a
C25 chain length and a triple bond have on the HIV-1 RT inhibitory activity of long-chain fatty acids. We will also plan to
synthesize the 9-pentacosynoic acid and (9Z)-9-pentacosenoic acid to see the effect of the unsaturation position has on the
bioactivity of these acids.
911. Efficient one-step synthesis of novel 4-benzyl[1,4]oxazepines through a three-component type Mannich
(1)
reaction. Juan Castillo , juanunivalle2007@gmail.com, Calle 13 # 100 - 00, Cali Valle del Cauca 25360, Colombia ;
(1)
(1)
(1)
Rodrigo Abonía ; Jairo Quiroga ; Braulio Insuasty . (1) Departamento de Química, Universidad del Valle, Cali Valle del
Cauca A.A. 25360, Colombia
The 1,4-oxazepine core have been described as an effective protease inhibitor, non-peptidergic GPCR inhibitor, integrin
antagonist, squalene synthase and reverse transcriptase inhibitor. Although, several methods and multistep operations have
been developed for the synthesis of fused 1,4-oxazepine derivatives, scarcely information is reported about the synthesis of
1,2
the non-fused 1,4-oxaxepine ring. As continuation of our research program on the synthesis of heterocyclic compounds with
3
potential biological activity we have developed an efficient and environmentally friendly methodology for the synthesis of nonfused 1,4-oxaxepine derivatives from an one-step multicomponent type Mannich strategy through the reaction of commercially
available 2-(benzylamino)ethanol (1), paraformaldehyde (2), a terminal electron-rich alkene (3) and anhydrous magnesium
sulfate in acetonitrile at ambient temperature for 24-48 h. This approach afforded the novel 4-benzyl[1,4]oxazepines (4) in
good to excellent yields. According to our mechanistic proposal, products (4) were obtained through an intramolecular
etherification process involving the hydroxyl group of the alcohol (1) and a carbocation species (5) formed in the course of the
reaction.
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References
1
Yadav, L. D.; Srivastava, V. P.; Patel, R. Tetrahedron Letters. 2009, 50, 1423–1426.
2
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3
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317-325.
912. New fluorophores with outstanding Stokes shifts: Synthesis of β-carboline imino alcohols and fluorescent
(1)
evaluation. Maria D.P.C. Soriano , mariacaramantin@yahoo.com, Av. Lircay s/n, 2 Norte 685, Talca Talca, Chile ; Daniela
(1)
(1)
(1)
A. Geraldo ; Esteban Duran-Lara ; Leonardo S. Santos . (1) Laboratory of Asymmetric Synthesis, Chemistry Institute of
Natural Resources, University of Talca, Talca Talca, Chile
Photophysical properties of chalcones involving donor–acceptor moieties effects have been studied to be applied in biological
1
2
tests due to their wide array of pharmacological activities . We turned our attention towards the synthesis of a series of novel
imino alcohols 3a-3g from β–carboline and chalcones, which show fluorescent properties. The synthetic pathway occurs
through an addition of 1 to 2a-2g.

Different electron-donnor and electron-withdrawing groups to the phenyl rings of chalcones achieved remarkable changes on
their absorption and emission profiles. We observed that electron-withdrawing groups on the B phenyl ring as well as those
derivatives displaying an expansion of p conjugation afforded higher Stokes shifts. Compound 2a gave a remarkably Stokes´
shift of 191 nm in 2-propanol, and compound 3e exhibited the lowerest value of 47 nm. The principal outcomes of the imino
alcohols and their applicability as fluorophores showed to be promising and further experiments along this line are in progress
by using supramolecular approaches to new dyes in our group.
Acknowledgments
FONDECYT (3100037), Talca University for financial and PBCT (PSD-50) for financial support.
Reference
1) Gaber, M.; El-Daly, S.A.; Fayed, T.A; El-Sayed, Y.S. J. Opt. Laser Technol. 2008, 40, 528-537.
2) Wu, J.; Wang, X.; Yi, Y; Lee, K. Bioorg. Med. Chem. Lett. 2003,13,1813-1815.
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913. Novel spirohydantoins from stable Meisenheimer complexes. Adrian S Culf
, adrianc@canceratl.ca, 35
(1)
(3)
(4)
Providence Street, Moncton New Brunswick E1C 8X3, Canada ; Daniel A Leger ; Mohamed Touiabia ; Martin Leger ;
(1)
Rodney J Ouellette . (1) Atlantic Cancer Research Institute, Moncton New Brunswick E1C 8X3, Canada (2) Department of
Chemistry & Biochemistry, Mount Allison University, Moncton New Brunswick E1C 8X3, Canada (3) Department of Chemistry
& Biochemistry, Universite de Moncton, Moncton New Brunswick E1A 3E9, Canada (4) Environment Canada, Moncton New
Brunswick E1A 6S8, Canada
Stable Meisenheimer complexes are an attractive source of novel molecular architecture that may be applied to many diverse
applications, such as therapeutics, luminescent labels and metal chelants. We have prepared six novel intense red
Meisenheimer complexes from a 100% atom economic reaction of 2,4-dinitrobenzoic acid and commercially available N,N'disubstituted carbodiimides. Complexes where R/R' are both tertiary alkyl or aromatic an equilibrium with the ring open Narylacylurea exists. Further manipulation of the structure was possible by reduction methods. Borohydride reduces the 4nitronate to 4-hydroxylamine. More useful was heterogeneous, catalytic hydrogenation that provided amines from both nitro
groups resulting in the N-arylacylurea.

(1)

914.
Structural analysis of 8-methoxy-4-(4-methoxyphenyl)-quinoline by X-ray diffraction.
Ligia Llovera ,
(1)
ligiallovera@yahoo.com, Valle de Sartenejas, Baruta, Caracas Miranda 1080-A, Venezuela ; Simón E López ; Pavel Jr
(2)
(3)
Anzenbacher ; Teresa González . (1) Departamento de Química, Universidad Simón Bolívar, Caracas Miranda 1080-A,
Venezuela (2) Department of Chemistry, Center for Photochemical Science,, Bowling Green State University, Bowling Green
Ohio 43-403, United States (3) Centro de Química, Instituto Venezolano de Investigaciones Cientificas, Caracas Miranda
1020-A, Venezuela
The crystal and molecular structure of 8-methoxy-4-(4-methoxyphenyl)-quinoline (1) have been determined from single crystal
X-ray diffraction analysis and powder diffraction. The compound crystallizes in the form of a light brown block in a monoclinic
cell with dimensions a= 9.362 (2), b= 10.355 (2), c= 14.276 (4) Å, space group P21/c and one molecule in the unit cell. In the
o
compound the dihedral angle between the quinoline moiety and benzene ring systems is 62.17 (1) . The crystal packing of (1)
consists of zigzag chains propagating in c which are interconnected trough hydrogen bonding interactions of the type C—
H···O, and weak C—H···π interactions link the chains. The powder diffraction of (1) shows a primary phase crystalline.
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915. Synthesis of new derivatives of pyridazinoindoles and their bisanalogues for detection intercalatores of
(1)
biomacromolecules. Akaki Kalatozishvili , kako_kala@yahoo.com, I. Chavchavadze Ave. #3, Tbilisi Vake 0128, Georgia ;
(1)
(1)
(1)
Shota Samsoniya ; Ioseb Chikvaidze ; Nana Targamadze . (1) Department of Organic Chemistry, Iv. Javakhishvili Tbilisi
State University, Tbilisi 0128, Georgia
Pyridazinoindole – azaanalogue of β-carboline, the ring of which is the basis of wide variety of substances with high
physiological activity, have attracted attention of researchers in recent years. Many derivatives of isomeric pyridazinoindoles
reveal high biological activity, while others were identified as effective intercalators of DNA. 3-arylderivatives of 4-oxopyridazino [4, 5-b]indole were carried out according to the following scheme:

Symmetric isomeric bis-tricyclic and pentacyclic systems were carried out analogue:

Acknowledgements: Authors thank to “SRNSF” for financial support.
916.
Synthesis of novel derivatives of 2-ethoxycarbonyl-3-formyl-5-phenylindole for detection of potential
(1)
physiological active compounds. Nana Barbakadze , nana_barbakadze@yahoo.com, 36 P. Sarajishvili street, Tbilisi
(2)
(2)
Vashlijvari 0159, Georgia ; Ioseb Chikvaidze ; Shota Samsoniya . (1) Department of Chemical Modification of Natural
Compounds, TSMU I. Kutateladze Institute of Pharmacochemistry, Tbilisi 0159, Georgia (2) Department of Organic Chemistry,
Iv. Javakhishvili Tbilisi State University, Tbilisi 0128, Georgia
It is known, that in series of indole containing aromatic hydrazones and thiosemicarbazones were discovered substance with
high antimicrobial and antibacterial properties. Indole aldehydes oximes have a broad pharmacological spectrum. In addition,
indole hydrazones and oximes are widely used in soft organic synthesis [1,2]. Pyridazinoindole containing compounds are also
interesting, among which pharmoiacologically active substances were found [3-6]. Condensation reactions of 3-formyl-2ethoxycarbonyl-5-phenylindole with compounds having amino-function were carried out. In particular, with hydroxylamine,
phenylhydrazine, thiosemicarbazide, izonicotinoilhydrazide and hydrazinehydrate. The corresponding derivatives 2-6 were
synthesized. By cyclisation of hydrazone 6 were obtained potential intercalatore 3,4-dihydro-4-oxopyridazino[4,5-b]-8-phenyl1H-phenyle 7, which gives 4-chloroderivative by reacted with POCl3. 3,4-Dihydro-4-chloropyridazino[4,5-b]-8-phenyl-1H-indole
8 is perspective compounds for obtain potential physiological active compounds. The structures of synthesized compounds
were established by spectral methods.
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References:
1) Kitaev I. P., Buzikin B. I. - Gidrazoni – M. Nauka, 1974.
2) Abele E., Abele R., Genitis O., Lukevic E.- Chemistry of Heterocyclic Compounds (Russian), 2003, № 1, pp. 5-37.
3) El-Gendy A.A., El-Banna H. A.- Archives of Pharmacal Research, 2001, 24(1), p.21-26.
4) Palluoto F., Campagna F., Carotti A., Ferappi M., Rosato A., Vitali C. - Farmaco, 2002, 57 (1), pp. 63-69.
5) Evanno Y., Dubois L., Sevrin M., Marguet F., Froissant J., Bartsch R., Gille C. - PCT Int. Appl. WO 9906406 AI 19990211
(1999), p. 43.
6) Molina A., Vaquero J. J., Garcia – Navio J. G., Alvarez – Builla I., de Pascual –Taresa B., Gago F., Rodrigo M. M.- J. Org.
Chem., 1999, 64 (11), pp. 3907-3915.
Acknowledgements: Authors thank to “SRNSF” for financial support.
917. Homogeneous and polymer-supported phoshino-imidazoline ligands for asymmetric catalysis.
Carmen
(1)
Claver , carmen.claver@urv.cat, c/ Marceli Domingo, Campus Sescelades, Tarragona Tarragona 43007, Spain ; Veronica de
(1)
(2)
(2)
(2)
(2)
la Fuente ; Rocio Marcos ; Xacobe Couso ; Miquel A. Pericas ; Sergio Castillon . (1) Departament de Química Física i
Inorgànica, Universitat Rovira i Virgili, Tarragona Tarragona 43007, Spain (2) Institute of Chemical Research of Catalonia
(ICIQ), Tarragona Tarragona 43007, Spain
The stereoselective formation of C-C bonds is an important challenge in organic synthesis. In this context, the Pd-catalyzed
asymmetric allylic alkylation reaction has shown to be an efficient and versatile procedure.[1] Chiral C2- and C1- symmetric
ligands have been tested in the Pd-catalyzed allylic alkylation affording in both cases high enantioselectivity for various
substrates. The C1-symmetric ligands containing a soft phosphorous donor atom associated with a π-acceptor and hard
nitrogen donor atom have got excellent results, especially phosphino-oxazoline ligands. [2] Although this reaction has been
widely studied there are still some problems for the obtention of systems more active and more regio- and enantioselective for
monosubstituted substrates. [3] Here, we present the first application of a new phosphino-imidazoline ligand library modifying
the electronic and steric properties at the nitrogen atom of the imidazoline ring in the Pd-catalyzed allylic substitution reactions
of several substrates (ee's up to 99%). Furthermore, the anchoring of the PHIM ligand into a polymer-supported has been
carried out achieving ee's up 96% in the Pd-catalyzed allylic amination reaction.
Refereces:
[1].Trost, B. M. Acc. Chem. Res. 1980, 13, 385. [2].a) von Matt, P.; Pfaltz, A. Angew. Chem. Int. Ed. 1993, 32, 566. b)
Dawson, G. J.; Frost, C. G.; Williams, J. M. J. Tetrahedron Lett. 1993, 34, 3149. c) Sprinz, J.; Helmchen, G. Tetrahedron Lett.
1993, 34, 1769. [3]. a) Pfaltz, A.; Yamamoto, H., Eds.; Springer-Verlag: Berlin, 1999; Vol. 2, Chapter 24. b) Trost, B. M.;
Crawley, M. L. Chem. Rev. 2003, 103, 2921.
3,8

918. Alkylation of substitutedarenes with 4-methylbicyclo[2.2.2]octan-1-ol and 8-methyltricyclo [4.4.0.0 ]decan-1-ol
(1)
in methanesulfonic acid.
Vasily Mezhnev , mezhnev@gmail.com, 27, Burakova str., Moscow Moscow, Russian
(1)
Federation ; Rouben Geivandov . (1) Moscow Fine Organic Synthesis & Liquid Crystal Laboratory “INCORFIN” Ltd.Co,
Moscow Moscow 111123, Russian Federation
It has been known [1,2] that alkylation of bromobenzene with 4-alkylbicyclo[2.2.2]octan-1-ols and 83,8
alkyltricyclo[4.4.0.0 ]decan-1-ols in concentrated sulfuric acid by the reaction of Friedel - Crafts leads to the formation of
para-isomers of the alkylation products with yields above 90%. This method has limited application in the case of other
substituted benzenes, naphthalenes and biphenyls, as a result of the reaction is sulfonation. We found that in the medium of
methanesulfonic acid or trifluoromethanesulfonic acid the alkylation takes place in a short time with high yields and high
selectivity. Alkylation products are key intermediates in the synthesis of liquid crystal compounds.
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[1] R.Ch.Geivandov, USSR Patent, 1150916 (1984).
[2] Barnik M.I.; Geivandov R.Ch.; Gorina I.I., Shtykov N.M. Mol. Materials.,1998, 9, 251-259.
919.
First total synthesis of (5Z,9Z)-18-methyl-5,9-nonadecadienoic acid from the Caribbean sponge
(1)
Pseudospongosorites suberitoides. Nashbly Montano , nashbly_montano@yahoo.com, PO Box 23346, San Juan
(1)
(1)
Puerto Rico 00931, United States ; Nestor M. Carballeira ; Rosa E. Lopez . (1) Chemistry, University of Puerto Rico, Rio
Piedras Campus, San Juan Puerto Rico 00931, Puerto Rico
Marine-derived biologically active natural products continue to be a source of potential therapeutic compounds as well as a
motivation to develop new synthetic strategies for their construction. Some unusual 5,9-fatty acids are known to arise from a
symbiotic relationship of associated bacteria with the host cells of the marine invertebrate. For example, the 5,9hexadecadienoic acid was first isolated from the sponge Chondrilla nucula, and it was postulated to have arisen only from a
bacterial symbiont [1]. This acid has shown antimicrobial activity against Streptococcus faecalis (MIC 200 µM), but is inactive
against Gram-negative bacteria [2]. In addition, the 5,9-hexadecadienoic acid completely inhibits the human topoisomerase I
at a concentration of 800 µM [2]. More recently, we identified from the Caribbean sponge Pseudospongosorites suberitoides,
the (5Z,9Z)-18-methyl-5,9-nonadecadienoic acid (1), that has not been identified before in sponges [3]. In order to further
scrutinize the analytical and biological properties of 1 we developed a total synthesis for this compound. In total, our synthesis
comprised a total of 12 steps that required the preparation of 1-bromo-8-methylnonane. The total synthesis of 1 and the data
obtained will be presented.

References:
[1] Carballeira, N. M., Medina, J. R. Lipids 1986, 21, 470-471. [2] Carballeira, N. M., Betancourt, J. E., Orellano, E. A.,
González, F. A. J. Nat. Prod. 2002, 65, 1715-1718. [3] Carballeira, N. M., Montano, N., Vicente, J. Rodríguez, A. D. Lipids
2007, 42, 519-524.
920. Metalation of "sensitive" Aryls; Creation of multi-substituted aryls with the capacity for further transformation.
(1)
Paul E Whitley , whitley.paul@gmail.com, 1906 College Heights Blvd., Bowling Green Kentucky 42101, United States ;
(1)
(1)
(1)
Thomas K. Reinscheld ; John A. Jennings ; D. W. Slocum . (1) Department of Chemistry, Western Kentucky University,
Bowling Green Kentucky 42101, United States
To afford a safer, greener ortho-lithiation procedure for the ortho-derivatization of p-bromoanisole (p-BrA) and p-iodoanisole
(p-IA), we have utilized ortho-lithiodimethylbenzylamine (o-LiDMBA) as the metalating agent (see equation). Use of n-BuLi in
this sequence initiates the halogen/metal exchange while use of PhLi, generates benzene, a carcinogen. Metalations using
ortho-lithiodimethylaniline (o-LiDMA) provided reasonable extents-of-metalation (EoM's) of p-BrA resulting in the preparation of
several ortho-substituted derivatives, (Slocum et al.,TL, 2009) but there were minor problems. o-LiDMBA provides both a more
facilitated metalation procedure as well as a more efficient acid/base extraction of the generated DMBA
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Both DMA and DMBA are determined to possess pKa's for their respective ortho-H's ≥40.3 (Fraser et al., JACS, 1983).
Likewise determined is a pKa of 39 for the ortho-H's of anisole. o-LiDMBA is efficient in providing ortho-lithiation of both p-BrA
and p-IA, but does not provide such metalation of anisole itself. A pKa difference theory for such focused metalations is being
developed. Good yields of carbon-carbon and carbon-heteroatom derivatives of each p-haloanisole were isolated.
(1)

921. Transition metal mediated one-pot synthesis of γ-amino acids from carbon dioxide. Shizue Mito ,
(1)
(1)
smito2@utep.edu, 500 W University Ave, El Paso TX 79968-0513, United States ; Zachary S Martinez ; Yoon Ju Kim ;
(1)
Daniel Castillo . (1) Department of Chemistry, University of Texas at El Paso, El Paso TX 79968-0513, United States
Multi-component reactions offer many advantages over multiple step methods since they afford compounds with complexity
from simple building blocks, typically in a single reaction container. Transition metals provide potentially powerful tools to
mediate or catalyze these reactions. We are interested in using CO2 for multi-component reactions because carbon dioxide
has demonstrated surprising versatility by a great variety of coordination modes in metal complexes. One of the promising
methods for utilization of CO2 is use of low valent metal complexes since several metals demonstrate high levels of activity in
coupling of CO2 and various unsaturated hydrocarbons to give metallacycles. As a number of γ-amino acids display a broad
range of biological activity, we explored the method for one-pot synthesis of γ-amino acids. The method involves coupling of
three components using a zirconium or titanium complex. Our method offers straightforward access to γ-amino acids with a
highly flexible substitution pattern. The reaction scope and limitation will be discussed as well as the mechanistic studies.

922. Synthesis and characterization of aluminum and gallium complexes supported by N-heterocyclic carbene
(1)
ligands. Jose M. Velázquez-López , miguelzx42@hotmail.com, Nicolas Bravo #132, Guadalajara Jalisco 45100, Mexico ;
(1)
(1)
(1)
(1)
Sara A. Cortés-Llamas ; Fernando López-Dellamary ; Roberto Flores-Moreno ; Martha I. Moreno-Brambila ; María L.
(1)
(1)
Espinoza-Macías ; María F. Ibarra-Vázquez . (1) Departamento de Química, Universidad de Guadalajara, Guadalajara
Jalisco, Mexico
N-heterocyclic carbenes (NHC´s) were popularized following Arduengo's isolation of a stable free carbene in 1991. These
ligands are known to be good σ-donors through the carbenic lone pair, but poor π-acceptors due to internal ligand backdonation from the nitrogen atoms adjacent to the carbene centre. Therefore they could be able to coordinate to even relatively
electron deficient metals. In this regard NHC´s can be used to stabilize elements of group 13 and increase their potential in
catalysis. This work presents the synthesis and characterization of the ligand 2,6-bis(ethanolimidazolemethyl)pyridine
hexafluorophosphate, BCP-H4, and aluminum and gallium complexes supported by NHC´s ligands. BCP-H4 can be
2deprotonated by four equivalents of NaN(TMS)2 to give in situ the corresponding free carbene under mild conditions; BCP
reacts with MCl3 (M = Al, Ga) to afford the carbene–metal complexes. NMR studies of 2-3 revealed that, these complexes
have pentacoordinated metal center with one acetonitrile molecule coordinated to the metal. Interesting, 2-3 are air stable and
soluble in methanol and acetonitrile.
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923. Sylyl phosphite and ylide reagents for the synthesis of methylene analogs of polyphosphates. Luis A. Vargas ,
lvargas@qcc.cuny.edu, 222-05 56th Avenue, Bayside NY 11364, United States . (1) Chemistry, Queensborough Community
College, Bayside NY 11364, United States
Methylene analogs of natural polyphosphates are desired compounds because they can regulate or perturbate metabolic
processes. Their synthesis has been restricted by the lack of methods to introduce a phosphinate group containing a versatile
functional group allowing further synthetic elaboration. The synthesis and use of these reagents would be presented.
924. Radical electropolymerization of pyrrole: Improvement of conductivity in polypyrrole homopolymers. Yousef
(1)
Ahmadibeni , ahmadibeni_yousef@colstate.edu, 4225 University Ave., Columbus GA 31907, United States ; Rajeev
(1)
(1)
Dabke ; Wendell Grainger . (1) Department of Chemistry, Columbus State University, Columbus GA 31907, United States
Polymers have greatly enhanced the quality of life. Through them, new medical devices, protective equipment, comfort items,
and safe food containers have been engineered and constructed. Yet, there are many more advances to be made with
polymers. Conductive polymers are plastics (which are organic polymers) and therefore can combine the mechanical
properties (processibility, flexibility, toughness, malleability, elasticity, etc.) of plastics with high electrical conductivities. Their
properties can be fine-tuned using the exquisite methods of organic synthesis. Polypyrrole is one of the conductive polymers
that has less conductive than many other conductive polymers such as polythiothene, but has desirable mechanical properties
that make it more valuable in the production of micro robotics and sensors. Specifically, its high boiling point and insolvency
make it stand out from other conductive polymers. In this research unmodified and modified polypyrroles (i.e. polypyrrole,
polypyrrole N-oxide and 2-benzoyl polypyrrole) were synthesized by radical electropolymerization method. The conductivity of
modified polymers was determined using an IDA electrode and compared with control unmodified polymer. In conclusion 2benzoyl substituted polypyrrole showed more conductivity possibly due to expansion in resonance system of the polymer.
925. New ferrocenecarboxylate derivatives: Synthesis and in vitro antitumor activity study on human colon
(1)
carcinoma cells (HT-29). Jesus Jimenez , jesus.jimenez@upr.edu, PO BOX 9000, Mayaguez PR 00681, United States ;
(1)
(1)
(1)
Jorge Rullan ; Enrique Melendez ; José L Vera . (1) Chemistry Dept., University of Puerto Rico, Mayaguez PR 00681,
United States
New ferrocenecarboxylate derivatives were synthesized and biologically examined in vitro with colon cancer cells (HT-29):
Ferrocenecarboxylic acid was first activated with oxalyl chloride. The acyl chloride formed was added dropwise into a solution
containing different alcohols to form the esters. After extraction, the compound was purified by column chromatography using
silica as stationary phase and eluted with dichloromethane (same solvent used in all stages of the reaction). The esters were
characterized by FTIR and NMR spectroscopy and the electrochemistry properties were analyzed by cyclic voltammetry. The
cytotoxicity studies were performed by the MTT biological assay using HT-29 cells line. Ferrocene have no significant
cytotoxicity, but as moiety in organic molecules, it that can be transported into the cell having anti proliferative effect by its well
known redox properties.
(1)

926. Synthesis of D3 and C2-TATP conformers.
eduardo antonio espinosa , eduar_es2003@yahoo.com.mx, 62,
(1)
meditacion, mayauez PR 00680, United States ; samuel antonio hernandez . (1) quimica, university of puerto rico, mayauez
PR 00680, United States
Both homonuclear and heteronuclear cycles tend to adopt different conformers that can coexist at room temperature. As the
size increases in the cycle, the interconversion energy is lower because the tension and torsion angle decreases, becoming a
more flexible ring. For TATP, a nine-membered ring, two conformers exist having D3 and C2 symmetry, of which the D3
-1
conformer has lower energy. Denekamp et-al. found that there is barrier energy of 26.3 Kcal×mol between two conformers.
Here we are reporting vibrational, crystallographic and differential scanning calorimetry results for both conformers. D3 and C2TATP crystals were synthesized following the modified synthesis of Milas and Golubovic, and then were washed and
recrystallized several times from different solvents until to get crystals completely clear and/or opaque. The multiple
recrystallizations were done by heating to solvent boiling. An alternative method to obtain TATP conformers is using different
acids as catalysts to promote internal conversion between polymorphic forms. Significant differences were observed in the
-1
-1
-1
-1
Raman spectra of clear and opaque crystals, specifically the bands at 120 cm , 170 cm , 300 cm and 867 cm . In the VC-H
stretching no shift was observed, because germinal methyl groups are chemically equivalent and they are not affected by ring
conformations. This is a clear indication of the plausibility of the hypothesis since this is the region where ring torsion and ring
breathing modes typically occur and these are the major energetic differences present in ring polymorphism. Multiple physical
measurements were done to corroborate the results presented here.
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927.
Synthesis and antimicrobial activity of oximes, oxime ethers and isoxazoles.
Alix Elena Loaiza ,
(1)
aloaiza@javeriana.edu.co, Cra 7 # 40-62 edificio 52 oficina 109, Bogotá Cundinamarca, Colombia ; John Edwar Diaz ;
(1)
Natalia Durán . (1) CHEMISTRY, PONTIFICIA UNIVERSIDAD JAVERIANA, BOGOTÁ CUNDINAMARCA, Colombia
The synthesis and spectral characterization of five oximes (1-5), five oxime ethers (6-10) three of them novel, and two novel
isoxazoles (11-12) , were carried out and the in vitro antibacterial and antifungal activities were evaluated against Fusarium
roseum, Aspergillus niger, Bacillus subtilis, Staphylococcus aureus and Escherichia coli.

Figure 1.
The oximes and oxime ethers were prepared using standard protocols with good yields (80-92%). The isoxazoles were
synthesized via 1,3-dipolar addition of nitrile oxides obtained by treatment of aldoximes of nicotinaldehyde and benzaldehyde
with NaOCl. The nitrile oxides were reacted in situ with ciclohexene and benzaldehyde O-prop-2-ynyl oxime yielding the
isoxazoles with low-moderate yields (35-55%). Compounds 1-12 showed no relevant antibacterial activity, while inhibition of
100% diameters growth (PIDG) were found for compounds 3, 4, 8 and 10 toward Aspergillus niger at concentration of 1,5
mg/mL along 96 hours. On the other hand, compounds 8 and 10 inhibited the growth of Fusarium roseum in 73% and 96%
respectively at the same concentration and time. Current work is carried out to establish the MIC for these compounds.
928. Success in an organic chemistry undergraduate research program at a small college.
Malcolm J
(1)
(2)
D[apos]Souza , dsouzama@wesley.edu, 120 N State Street, Dover DE 19901, United States ; Jeanette Miller . (1)
Department of Chemistry, Wesley College, Dover DE 19901, United States (2) Delaware Environmental Institute, University of
Delaware, Newark DE, United States
An organic chemistry undergraduate research program was initiated through the IDeA Networks of Biomedical Research
Excellence (INBRE) grant (#2 P2O RR016472-11), funded by the National Center for Research Resources at the National
Institutes of Health (NIH-NCRR). This grant obtained through the leadership of the University of Delaware focuses on building
biomedical research capacity in Delaware. Wesley College chose to focus on undergraduate research participation in organic
chemistry. The College also recently expanded its research collaboration in chemistry with a neighboring HBCU, Delaware
State University. Outcomes for the participating Wesley College undergraduates have been just numerous. In the past eight
years, there were 36 undergraduate co-authors on peer-reviewed chemistry publications, 26 students have earned national
and regional recognitions, 63% of the graduating seniors entered graduate or medical schools, and a number of INBREsupported undergraduate researchers have earned significant scholarships.
This INBRE grant has been instrumental in growing the undergraduate research capacity in the Wesley College science
program and has increased research collaborations throughout the state.
(1)

929. preparation of a new copolymer by using of iminodiacetic acid derivatives.
masoumeh soleimanbeigi ,
masi_sb@yahoo.com, sanat square,farahzadi street,simaye-iran street,azad university of tehran.tehran-iran, tehran iran, Iran
(1)
(2)
(Islamic Republic of) ; mahshid nikpour nezhati ; ali soleimanbeigi . (1) Department of chemistry science, Islamic Azad
University, Central Tehran Branch, tehran iran 1997953411, Iran (Islamic Republic of) (2) enviromental engineering, university
of wisconsin, wisconsin usa, United States
The discharge of Heavy metals into environment due to industrial, agricultural and military operations and the effect of this
pollution on the ecosystem is a significant word-wide problem(1).the interest in ligand immobilized in a solid phase such as
organic polymers or copolymers continues as a result of their several applications, for example in solid phase metal [2],and
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designing hybrid organic-inorganic catalysts [3]. The solid-phase extraction of metal ions present at the micro level /trace in
biological samples and other complex matrices make possible analytical techniques for this purpose. In this study the
iminodiacetic acid was neutralized with KOH solution to keep carboxylic acid from reacting with epoxy ring of allyl glycidil
ether. Dipotassium salt of iminodiacetic acid solution was added slowly to allyl glycidil ether at appropriate ratio. When the
reaction was finished, the liquid monomer was purified by water and aceton. The product as a monomer was treated with
0
allylacetat and the mixture was stirred at 65 C for 40 min.The free radical copolymerization of allyl glycidil ether/ iminodiacetic
acid and allylacetat was carried out in a temperature-controlled reactor with vigorous stirring. The product was filttered and
purified by alcohol. In conclusion,the structure of new copolymer was characterized and confirmed by spectroscopic methods.
References:
[1] A .G. mayes, K.Mosobach, trend Anal.chem.16 (1997) 6; [2] Gal.etal., 2004; [3] Valkenberg and Holderich, 2004
930. Evaluation of the utility of Lanthanide salts as catalysts for the per-O-acetylation of carbohydrates; their
(1)
influence on the pyranosides-furanosides product distribution ratio. Nigel K. Jalsa , nigel.jalsa@sta.uwi.edu, Watts
Street, St. Augustine St. George, Trinidad and Tobago . (1) Department of Chemistry, The University of the West Indies, St.
Augustine, Trinidad and Tobago
Carbohydrates have been shown to be central in many fundamental biological processes, with synthetic glycoconjugates
being targets in therapeutic approaches to many diseases. Of the many transformations employed, per-O-acetylation of the
free sugar remains one of the most commonly utilized starting points. Various reagents and conditions have been used to
achieve this; the products being the per-O- acetylated pyranoside isomers either exclusively or in significant majority. This
research examined the various salts of the lanthanide series with different counterions, LnX3, as catalysts for the per-Oacetylation of a diverse array of monosaccharides , utilizing acetic anhydride as both reagent and solvent. Compounds of the
lanthanide elements have increasing technological and catalytic applications, but they have not been extensively evaluated as
acetylation catalysts. The salts examined are stable, of low toxicity, relatively inexpensive, and the methodology does not
require anhydrous conditions or an inert atmosphere. Excellent yields were obtained in all cases. Most interestingly, and
unexpectedly, a higher abundance of the valuable furanosides could be obtained depending upon temperature and catalyst
loading.

(1)

931. Synthesis of calcimimetic analogues derived from enantiopure primary amines. Jaime L. Alvarez Estrella ,
jaime.alvarez1@upr.edu, Universidad de Puerto Rico en Humacao Estacion Postal CUH, 100 Carr. 908, Humacao Puerto
Rico 00791, United States . (1) Department of chemistry, Universidad de Puerto Rico, Humacao Puerto Rico 00791, United
States
Calcimimetic agents are new drugs that mimic the effect of calcium on calcium receptors and have the potential to control
hyperparathyroidism. Secondary hyperparathyroidism (SHPT) is a dangerous disease characterized by an excessive secretion
of the parathyroid hormone in response to low levels of calcium in the body. Optically pure primary amines are important
organic compounds that have been used as chiral auxiliaries and catalysts in asymmetric organic transformations, and as
chiral building blocks for the synthesis of a wide variety of biologically active compounds. An asymmetric reduction of O-benzyl
ketoxime ethers, catalyzed by the spiroborate ester 1/borane system to obtain enantiopure amines, was recently developed in
our laboratory. Using 10% of the catalyst 1 derived from diphenyl valinol and ethylene glycol (EG-DPV), we obtained primary
1-naphthyl-1-ethylamines in good yield and excellent enantioselectivity (>90% ee). A new approach for the synthesis of novel
class calcimimetic analogs, using the prepared enantiopure amines, will be presented.
932. Synthesis of chiral primary amines: Via reduction of oxime ethers with chiral spiroborate ester derived from
(1)
diphenylvalinol and ethylene glycol.
Kiara M. Santiago , kiara.santiago2@upr.edu, Box 2152, Juncos Puerto Rico
00777, Puerto Rico . (1) Department of Chemistry, UPR Humacao, Humacao Puerto Rico 00791, Puerto Rico
Enantiomeric pure amines are valuable organic compounds that have been used for the synthesis of amphetamines,
antihistamines and antibiotics and neuroactive drugs. The enantioselective borane-mediated reduction of halogenated and
methoxy substituted arylketoxime O-benzylethers to primary arylethylamines was studied under catalytic conditions using the
spiroborate esters derived from diphenylvalinol and ethylene glycol. Effective conditions were achieved using only 10% of
catalyst, resulting in complete convertion to the corresponding primary amine in good chemical yield and up to 99%
enantiomeric
excess.
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(1)

933.
Asymmetric Reduction of (Z)-Oxime Ethers with the Spiroborate Ester.
Valerie E` Torres ,
valerie.torres3@upr.edu, CUH Station Humacao Puerto Rico 00791, Humacao Puerto Rico 00791, United States . (1)
Department of Chemistry, University of Puerto Rico at Humacao, Humacao Puerto Rico 00791, United States
The enantioselective borane reduction of (Z)-O-benzyloxime ethers to (R) - primary amines was studied under catalytic
conditions using the spiroborate ester. Effective catalytic conditions were achieved using only 15% of catalyst derived from
diphenylvalinol in THF at 0°C resulting in complete conversion to the corresponding (R)-primary amine in up to 97%.
(1)

934. Synthesis of a-factor and a-factor analogs using a cysteine-anchoring method. Veronica Diaz-Rodriguez ,
(1)
diazr002@umn.edu, 207 Pleasant St SE, Minneapolis, Minneapolis Minnesota 55455, United States ; Mark D Distefano . (1)
Department of Chemistry, University of Minnesota-Twin Cities, Minneapolis Minnesota 55455, United States
a-factor is a dodecapeptide pheromone secreted by a haploid cell of S. cerevisiae and is involved in the mating of yeast. This
peptide contains a farnesylated cysteine and a C-terminal methyl ester that have been shown to be crucial for its bioactivity.
After secretion, a-factor binds to a G protein-coupled receptor initiating a cell signaling cascade. The a-factor/receptor system
can be used as a simple model to study how farnesylated proteins interact with other proteins in cells. The study of these
interactions is important due to the participation of farnesylated proteins in signal transduction pathways and their appearance
in different diseases. In this study, a cysteine-anchoring method has been developed for the synthesis of a-factor and a-factor
analogs in which the peptide is grown by Fmoc SPPS via its cysteine side-chain instead of its carboxy terminal. To date, the
synthesis of the handle, that links the peptide to a solid support, has been successfully achieved. Also, the cysteine-anchoring
method was used for the synthesis of a-factor producing high yields of the desired peptide. The syntheses of NBD-, 5-Famand biotin-labeled a-factor analogs using this method are in progress.
935. Synthetic efforts towards the C14-C25 bafilomycin A1 polypropionate chain using epoxide chemistry. Elizabeth
(1)
(1)
(1)
Valentín , liz.valnev@gmail.com, Rio Piedras Campus, San Juan PR, Puerto Rico ; Marlenne Mulero ; Jose A Prieto . (1)
Universtity of Puerto Rico, Puerto Rico
Bafilomycin A1 is a prominent member of the plecomacrolide family of natural products. Herein we present our synthetic efforts
towards the convergent synthesis of its C14–C25 polypropionate chain (1) using a three-step, reiterative methodology that
consists of epoxide cleavage with an alkynyl organometallic reagent, reduction of the alkyne to form a homoallylic alcohol, and
stereoselective epoxidation. This methodology allows the construction of configurationally defined stereotriads and
stereotetrads that are convergently coupled to form the polypropionate fragment. The details of this study will be presented.
Supported by NIH RISE (1R25-GM-61151-01A1) and NIH SCORE (2S06GM-08102-29).

936. Facile decarbomethoxylation free of solvent and microwave irradiation of disubstituted β-ketoesters.and α(1)
cyanoesters.
Luz M Jaramillo-Gómez , luz.m.jaramillo@correounivalle.edu.co, Edificio 320, Segundo Piso, Ciudad
(1)
(1)
Universitaria- Meléndez Cali, Colombia ; Emily Rivera ; Alejandro Guerrero . (1) Department of Chemistry, Universidad del
Valle, Cali, Colombia
Although the dealkoxycarbonylations of β-ketoeters, malonate esters, α-cianoesters, etc. have been accomplished using
1
NaCN, NaCl or LiCl and water in dipolar aprotic solvents (e.g. DMSO and DMF), the known Krapcho reaction, continue being
very useful, but long reaction times and high temperatures are still needed. As a convenient alternative, scarce examples of
rd
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this reaction, have been carry out upon microwave irradiation, being one of the most notable applications, that developed by
2a
Curran et al.
using simply wet DMF with no added catalysts. However, these reaction conditions are not effective for
dialkylated ketoesters and malonates. Here, we reported the decarbomethoxylation of dialkylated acetoacetic acid methyl
ester and cyanoacetic acid mehyl ester using microwave irradiation in the presence of LiCl by adsorption of the reagents over
silica gel and adding some drops of DMF and/or water. At date we have tested four systems with acceptable results and other
examples are in progress.

References
1. Krapcho, A. P. ARKIVOC 2007 (ii) 1-53 (Part 1); 54-120 (Part 2).
2. a) Curran D. P. ; Zhang, Q. Adv.
Synth. Catal. 2003. 345(3), 329-332. b) Perreux L.; Loupy, A. Tetrahedron 2001, 57, 9199-9223. c) Barnier, J.P ; Loupy, A.;
Pigeon, P. ; Ramdani, M. ; Jacquault, P. J. Chem. Soc.,
Perkin Trans. 1, 1993, 397-398.
937. Regioselective cleavage of cis-2,3-epoxydiols with alkynylaluminum derivatives: Application to the synthesis of
(1)
polypropionate chains. Raul R. Rodríguez-Berríos , r_r_r_b2003@yahoo.com, P.O. Box 23346, San Juan Puerto RIco
(1)
00931-3346, Puerto Rico ; José A. Prieto . (1) Department of Chemistry, University of Puerto Rico, San Juan Puerto Rico
00931-3346, Puerto Rico
The regioselective cleavage of 2,3-epoxy alcohols with carbon nucleophiles is a powerful method for the construction of C-C
bonds. For this process, organocuprates and alkyl- and alkynylaluminum reagents have become a popular and useful
alternative. The use of epoxide-based methodologies for the construction of polypropionate units continues to gain interest
because of recent advances in stereoselective epoxidation reactions and regioselective epoxide ring opening methodologies.
In this line, we have developed a second-generation approach that uses monoprotected 2,3-epoxydiols as precursors for
polypropionate synthesis. We have found that the incorporation of the new primary hydroxy group in the epoxides increases
the regioselectivity and efficiency of the epoxide-cleavage step allowing us to expand our first-generation epoxide based
procedure. We are extending this approach to the elaboration of the polypropionate chains of lankanolide and tedanolide.
Supported by NIH SCORE (2S06GM-08102-29) and NIH RISE (1R25-GM-61151-01A1).
938. Determination of non-structural carbohydrates during the development in Tahití lime (Citrus latifolia Tanaka).
(1)
Marianny Y Combariza , combariz@gmail.com, Ciudad Universitaria Cra 27 Nº 9, Bucaramanga Colombia rijustou,
(1)
(2)
Colombia ; Angela M Vasquez ; Alexander Rebolledo . (1) Departament of Chemistry, Universidad Industrial de Santander,
Bucaramanga Colombia 678, Colombia (2) Corporacion Colombiana para la Investigacion, Palmira Valle del Cauca 742,
Colombia
The non-structural (NSC) carbohydrates availability of the citrus tree to supply the demand for energy in important
physiological events, is determinated by the photosynthetic efficiency and the capacity to keep up the carbohydrate reserves.
To characterize the patterns of accumulation of NSC and their remobilization for each specie let the design of strategies to
improvement the productivity and quality of crop, focused to increase the level of carbohydrates in the different stages of the
harvest. In this work, we have studied the NSC contents (glucose, fructose, sucrose and starch) in leaves, branches and roots
of Tahití lime (Citrus latifolia Tanaka) during its reproductive development, aimed at determinate the specific patterns of
carbohydrates translocation and the relation with the physiological events of the tree. In order to determinate and quantify the
low weight NSC (glucose, fructose and sucrose) in the vegetal matrices, two analytical methodologies based on high
performance liquid chromatography (HPLC) with index refraction detector (RID)commonly employed,were implemented, using
two different kind of columns, mobile phases and analytical conditions. Chromatographic parameters, costs of analysis, and
execution time were used to choose between both analytical methodologies. On the other hand, the content of starch
previously hydrolyzed,was measured by phenol – sulphuric acid method. The results showed the dynamics of NSC during the
reproductive development of Tahití lime and the relation between change in the level of carbohydrates and the physiological
events in the tree.
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939. Inhibition by cysteine of the degradation catalized by hemoglobine and hydrogen peroxide of 2, 4(1)
Dichlorophenol (2, 4- DCP). José Francisco Buenrostro-Zagal , jfbuenrostro@hotmail.com, Av. Tecnológico s/n esq. Av.
(1)
Hank González, Col. Valle de Anáhuac, Ecatepec de Morelos Estado de México 55210, Mexico ; Diana Morán-González ;
(1)
(2)
(2)
Gabriela Figueroa-Miranda ; Ana Victoria Legorreta-Siañez ; Ana Luisa Jofre-Garfias . (1) División de Ingeniería Química y
Bioquímica, Tecnológico de Estudios Superiores de Ecatepec, Ecatepec de Morelos Estado de méxico 55210, Mexico (2)
Department of Food Engineering, Universidad Simón Bolívar, México Distrito Federal 03920, Mexico
Although the most known biological activity of hemoglobine (Hb) is as an oxygen carrier to the tissues, many reports have
shown its peroxidase-like catalytic activity and similar deactivation mechanisms on different substrates. As an effort to get
better knowledge on the kinetic behavior of the oxidation reactions that this pseudoenzyme catalyzes and to potentiate its
usage in more areas, including environmental research, the degradation of 2,4-DCP by Hb is analyzed in the present paper. 2,
4 –DCP is used primarily as an intermediate in the preparation of the herbicide 2, 4-dichlorophenoxyacetic acid (2, 4-D) and,
also, is a photo-degradation product of the common antibacterial and antifungal agent triclosan. The effect of the
concentration of the redox mediator cysteine (Cys) (0.66, 3.3, 6.6 and 20 mM), in 2,4-DCP oxidation (0.184mM) by Hb
(0.00258 mM) and H2O2 (4.08 and 20.4 mM) was studied at 23° C. Reaction course was monitored by UV-Vis at 285 nm and
HPLC at the end of each assay. Hb was capable of degrade above 86% of 2, 4 –DCP at the test conditions and, surprisingly,
Cys showed an inhibitory behavior proportional to its initial concentration. However, this inhibition was attenuated as the H2O2
concentration increased. Seemingly, the inhibitory behavior that Cys produces is associated to the preferential formation of
thiyl over phenoxy radicals.
(1)

940. Levels of heavy metals in Ceratophyllum demersum from the Caño Tiburones wetland. Jackeline E. Nieves ,
jackeline23_nfa@hotmail.com, PO Box 4010, Arecibo PR 00614, Puerto Rico . (1) Department of Physics and Chemistry,
University of Puerto Rico at Arecibo, Arecibo PR 00614, Puerto Rico
In this work we will address the content of copper (Cu), zinc (Zn), chromium (Cr), nickel (Ni) and lead (Pb) by Ceratophyllum
demersum (Coontail of horwort) from the Caño Tiburones wetland. This hydrological system has been exposed to
contamination by aqueous effluents produced from the Arecibo Regional Landfill, Barceloneta treatment sludge plant,
agricultural activities, industrial activities, local or municipal sewage, among others. Sampling site selected in the Caño
Tiburones is the Zanja Fría freshwater zone. Five (5) plants were collected and prepared in our laboratory before acid
digestion treatment. Sampling was performed during the yearly seasons. Tissue samples were digested using a microwave
laboratory oven (CEM MARS X) and the open beaker digestion method. Spikes were also prepared to check for metal
recovery. Levels of toxic metals (Cu, Zn, Cr, Ni and Pb) in plant samples were determined by means of an atomic absorption
spectrometer (PE AAnalyst-800) with a flame atomizer. Levels of heavy metals were found in the aquatic plant C. demersum.
Results may suggest that this aquatic may be used in phytoremediation.
941. Levels of heavy metals in morphological tissues of Sagittaria lancifolia from a natural wetland. Gabriel
(1)
(1)
Acevedo , g.acevedo22@gmail.com, PO Box 4010, Arecibo Puerto Rico 00614, Puerto Rico ; Ivy Velez ,
(1)
iviphanie@yahoo.com, PO box 4010, Arecibo Puerto Rico 00614, Puerto Rico ; Christine M. Santana ,
(1)
christine_31504@hotmail.com, PO Box 4010, Arecibo Puerto Rico 00614, Puerto Rico ; Christian Irizarry . (1) Department of
Physics and Chemistry, University of Puerto Rico Arecibo, Arecibo Puerto Rico 00614, Puerto Rico
In this work we addressed the content of lead (Pb), nickel (Ni) and copper (Cu) in morphological tissues of Sagittaria
lancifolia (bulltongue arrowhead). This macrophyte was obtained from the Caño Tiburones wetland. Sampling site selected in
this wetland was the Zanja Fría freshwater zone. Plants were collected from three (3) sampling stations. Sampling was
performed during the yearly seasons. Plants were divided in its leaves, stems and roots before acid digestion treatment.
Tissue samples were digested using a microwave laboratory oven (CEM MARS X). Analyses were performed by means of an
atomic absorption spectrometer with a flame atomizer (PE AAnalyst-800). Results showed average levels of Pb, Ni and Cu
found in tissue samples of Sagittaria lancifolia per sampling station at concentrations. The plant accumulated high
concentration levels of Pb, Cu and Ni in its roots than in the leaves and stems. The uptake of metals by Sagittaria lancifolia
in its roots followed the same order (Cu>Pb>Ni) in all higher than Cu and Ni in all sampling stations. Results may suggest that
Sagittaria lancifolia may be used in phytoremediation.
(1)

942. Removal of VOCs, PAHs and gasoline components using recycled tire crumb rubber. Felix R Roman ,
(1)
(1)(2)
roman_felix@yahoo.com, PO Box 9019, Mayaguez PR 00680, Puerto Rico ; Luis Alamo-Nole ; Oscar Perales-Perez
. (1)
Department of Chemistry, University of Puerto Rico at Mayaguez, Puerto Rico (2) Department of Engineering Science &
Materials, University of Puerto Rico at Mayaguez, Puerto Rico
Sorption of VOCs (xylene, toluene and ethylbencene) and PAHs (acenaphthene, acenaphthylene and phenanthrene) into
recycled crumb rubber and its components: carbon black and styrene-butadiene polymer were evaluated. The concentration of
the VOCs and PAHs ranged from 100.0 to 0.05 mg/L and 1 to 0.001 mg/L respectively, to evaluate the corresponding sorption
capability. In a different series of tests, the removal of gasoline (8 ppm) was also evaluated. The concentration of the crumb
rubber mesh 14-20 was 5 g/L. The concentration of carbon black and styrene-butadiene polymer was calculated considering
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the composition of crumb rubber tire of 30% and 60% respectively. Results confirmed the capability of crumb rubber to remove
xylene, toluene and ethylbenzene from aqueous solutions. At least two sorption processes for tire crumb rubber were
confirmed with the isotherms and Scatchard plots. The sorption process was quite fast; 90% of xylene was removed from the
aqueous phase in the first 30 minutes of contact using 5 g/L of crumb rubber. Also, 99% of PAHs were removed using 5 g/L of
crumb rubber. The results suggest the viability on the removal of non-polar heavy compounds present in gasoline by using tire
crumb rubber.
943. Fenton + Fenton-like integrated process for carbamazepine degradation: Optimizing the system. Joaquin R.
(1)
(1)
(1)
Dominguez , jrdoming@unex.es, Avda Elvas s/n, Badajoz Badajoz 06006, Spain ; Teresa Gonzalez ; Patricia Palo ;
(2)
Eduardo Manuel Cuerda-Correa . (1) Department of Chemical Engineering and Physical Chemistry., University of
Extremadura, Badajoz Badajoz 06006, Spain (2) Department of Organic and Inorganic Chemistry., University of Extremadura,
Badajoz Badajoz 06006, Spain
A factorial central composite orthogonal and rotatable design was employed to optimize the carbamazepine degradation using
an integrated Fenton+Fenton-like oxidation process. pH and the initial concentrations of hydrogen peroxide, ferrous and ferric
ions were considered as the variables for the process optimization. A design of experiments procedure has been carried out in
order to optimize the process as well as to study the interactions existing between the four variables under study. Initial
concentration of hydrogen peroxide resulted to be the most important variable conditioning the removal efficiency, followed by
ferrous ion concentration, pH and, finally, ferric ion concentration. ANOVA test reported significance for five of the fourteen
involved variables. Response Surface Methodology technique was used to optimize carbamazepine degradation. Under
-4
-1
-5
-1
optimal conditions (hydrogen peroxide concentration= 1.39x10 mol L , ferrous ion concentration= 1.25x10 mol L , ferric ion
-5
-1
concentration= 1.68x10 mol L and pH= 3.52) total carbamazepine degradation was achieved.
(1)

944. Process for the removal of urea from rabbit urine. Maribel F González , maribelfloresg@hotmail.com, Carr. Est.
(1)(2)
Sta. Inés Tecuexcomac, Km 1.5 Tepetitla Tlaxcala, Tlaxcala Tepetitla 90700, Mexico ; Jorge Antonio R Fajardo
. (1) Centro
de Investigación en Biotecnología Aplicada., Instituto Politécnico Nacional., Carr. Est. Sta. Inés Tecuexcomac, Km 1.5
Tepetitla Tlaxcala 90700, Mexico (2) Benemerita Universidad Autonoma de Puebla, Carr. Est. Sta. Inés Tecuexcomac, Km 1.5
Tepetitla Tlaxcala 90700, Mexico
We developed a methodology for the extraction of urea from the urine of rabbits, modifyinga urea extraction technique
established by Pedro Mateo Orfila (1851), which was amended and added various stages as it was alcoholic phases,
evaporation and drying, to remove urea from the urine of rabbits, also tested different ranges of time for the evaporation phase
of water in urine, urea removed was compared with ultra pure urea and urea of a trademark. The process results show that
urea can be extracted from the urine of rabbits and that this process is economic methodology since it decreases the amount
of reagents used for extraction and reduces extraction time. The urea extracted was analyzed by TLC, HPLC and colorimetry.
945. Influence of inorganic salts into the nitrobenzene photo degradation process in aqueous systems. Fernando
(1)
Hernández Aldana , fhernand@siu.buap.mx, Complejo de Ciencias Módulo 103G Ciudad Universitaria, Puebla Puebla
(2)
(3)
(4)
72570, Mexico ; Leticia Flores Perez ; Miguel Ángel Hernandez Espinosa ; José Antonio Rivera Tapia . (1) Centro de
Química (ICUAP), Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570, Mexico (2) Facultad de Ingeniería
Química, Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570, Mexico (3) Departamento de Investigación en
Zeolitas, Benémerita Universidad Autónoma de Puebla, Puebla Puebla 72570, Mexico (4) Centro de Investigaciones en
Ciencias Microbiológicas, Benemerita Universidad Autónoma de Puebla, Puebla Puebla 72570, Mexico
Introduction. Nitrobenzene is an aromatic chemical organic compound that can easily enter inside the body neither by
adsorption through the skin nor by the inhalation of its vaporous state. Therefore, its maximum allowable concentration in
3
wastewaters is 1ppm or 5 mg/m . Objective. Evaluate the influence of cations and anions on the efficiency of photo-oxidative
process of nitrobenzene in aqueous solution Methodology. An aqueous solution of nitrobenzene in a concentration of 59.5
-1
mg/L was used. Experiments were performed varying the type of salt, its concentration (0.0005 M, 0.005 M y 0.05 M) and
pH. Results and discussion. The photo-oxidation of nitrobenzene in water without the presence of salts shows a better result
+
with pH of 2.5. Under the same conditions, the metals. Na shows a positive interference for the process. They work perfectly
232+
2in acidic media, having a slight variation in basic media in combination with the anion SO4 y PO4 , Mg , mixed with SO4 y
2+
Ca and Cl , the metal cations with greater influence on the photo-oxidative nitrobenzene process, either at low
2+
2+
concentrations and in acidic and basic media, are the transition metals in particular (Fe y Cu ) and in the same way the
6+
2+
Cr , with the exception of the Mn metal ion which favors the organic pollutant removal up to 100% in acidic and basic set at
the three established concentrations.
Conclusion. The adequate conditions to achieve a degradation efficiency of
+
2+
2+
2+
2+
nitrobenzene, close or equal to 100%, occurs in acidic media at pH of 2.5, the metal ions Na ,Ca ,Mg ,Ba y Mn have no
2+
negative interference in the process reaching degradation of 90-100%. However, the presence of transition metals (Fe y
2+
Cu ) interfere with the process due the formation of intermediate products generated by oxidation of the metal and prevents a
precise reading of the UV-vis spectra.
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946.
Size-resolved chemical composition of cloud and rain water collected during the Puerto Rico
(1)
African Dust and Clouds Study (PRADACS). Elvis Torres-Delgado , elvis.torres810@gmail.com, University of Puerto
Rico, Río Piedras Campus, Department of Chemistry, PO Box 23346, Rio Piedras PR 00931, Puerto Rico ; Carlos J Valle(1)(2)
(1)(2)
(1)(2)
(3)
(4)
(4)
Diaz
; Olga L. Mayol-Bracero
; Felix Zurcher
; Adriana Gioda ; Taehyoung Lee ; Jeffrey Collett ; Elizabeth
(5)
(5)
(5)
Fitzgerald ; Melanie Zauscher ; Kimberly A. Prather . (1) Chemistry, University of Puerto Rico Rio Piedras Campus, Rio
Piedras PR 00931, Puerto Rico (2) Institute for Tropical Ecosystem Studies, University of Puerto Rico Rio Piedras Campus,
Rio Piedras PR 00931, Puerto Rico (3) Chemistry, Pontificial Catholic University, Rio de Janeiro, Brazil (4) Atmospheric
Science, Colorado State University, Fort Collins Colorado, United States (5) Chemistry, University of California at San Diego,
San Diego California, United States
The underlying physico-chemical processes of dust-aerosol interactions are poorly understood; even less understood is how
aging impacts cloud properties and climate as the particles travel from Africa to the Caribbean region. Caribbean landmasses
have tropical montane cloud forests (TMCFs) that are tightly coupled to the atmospheric hydrologic cycle. Small-scale shifts in
temperature and precipitation could have serious ecological consequences. Therefore, this makes TMCFs an interesting
ecosystem to see the effects African Dust (AD) might have on cloud formation and precipitation. The first field measurements
of the Puerto Rico African Dust and Clouds Study (PRADACS) were performed at East Peak (EP) station in Luquillo, PR (1051
masl) during summer 2010. At EP, two cloud collectors (i.e., single stage (Aluminum version) and 2-stage (Teflon version)
Caltech Active Strand Cloudwater Collector (CASCC)), and a rainwater collector were operated. Chemical composition (watersoluble ions and carbonaceous, organic nitrogen and metals) and pH were determined for the cloud water and rainwater
samples.
Hybrid Single Particle Lagrangian Integrated Trajectories (HYSPLIT) data and Saharan Air Layer (SAL) images confirmed that
22+
we were having frequent inputs from marine aerosols and African Dust. High concentrations of NO3 , nss-SO4 , and nss-Ca
suggest some anthropogenic influence that possibly came from Africa, or that was obtained during the transport of particles
from Africa to the Caribbean region. The chemical composition obtained for our samples will also be presented together with
results from the single-particle analyses from the aerosol time of flight mass spectrometer (ATOFMS).
947. Determination of carbon dióxide in water springs, fumaroles and diffuse gases of the Misti volcano Arequipa –
(1)
Perú. Juan A. Lopa , lopabolivar@gmail.com, Av. Independencia S/N Ciudad Universitaria Cercado, Arequipa Arequipa,
(1)
Peru ; Corina Vera , corinavera@hotmail.com, Av. Independencia S/N iudad Universitaria, Arequipa Arequipa, Peru ; Miriam
(1)
Bernal , bt_miriam20@hotmail.com, Av. Independencia S/N Ciudad Universitaria Cercado, Arequipa Arequipa, Peru ; María
(1)
(2)
O. Guillén , mariaogz@yahoo.es, Av. Independencia S/N Ciudad Universitaria, Arequipa Arequipa, Peru ; Pablo Masías ;
(2)
Fredy Apaza . (1) Departamento Académico de Química, Universidad Nacional de San Agustín, Arequipa Arequipa, Peru (2)
Instituto Geológico Minero y Metalúrgico, Arequipa Arequipa, Peru
The Misti volcano, in activity, with fumaroles which are visible from the city of Arequipa, is considered of high risk because of
its proximity to the city of one million inhabitants. This research was conducted between INGEMMET Institute and the National
University of San Agustin of Arequipa, in order to establish the baseline for the CO2 gases of the Misti volcano and to prevent
stages of volcanic crisis. The samples were conducted in three matrices: water springs around the volcano, diffusion of the
crater gases, slopes divided in altitude radials profiles, and in fumaroles of the crater. The analyses were performed using
volumetric and spectrophotometric UV-visible and IR methods. The results in the hot springs indicate that the waters near the
crater of the volcano are of three types: Chloride-sulphate, earth-alkaline, neutral corresponding to a deep origin, sulfatechloride-alkaline, neutral, with an origin in volcanic fluids, and bicarbonate earthy-alkaline whose origin is linked to condensed
3
vapors. The measurements of diffuse CO2 gases which in average were 3042g/m of air, show a negative gradient on the
slopes of the volcano decreasing to a 25% between 4500 and 5000 m.a.s.l., indicating us that this is the limit of the zone of
influence of the hydrothermal system. In the fumaroles of the crater it showed that the SO2 is prominent in the dome, with an
average of 0.88%, while the CO2 is on the edge with an average of 0.77%.
948. African dust in the Caribbean: Impact on the chemical and physical properties of aerosols at the Atmospheric
(1)(2)
Observatory in Cabezas de San Juan, Puerto Rico. Pamela M. Vallejo Sepulveda
, palamarie@gmail.com, PO Box
(1)(2)
(3)
(1)(2)
70377, San Juan Puerto Rico 00936-8377, Puerto Rico ; Kaylani Mendez
; Paola Formenti ; Olga L. Mayol-Bracero
;
(3)
Servanne Chevaillier . (1) Department of Chemistry, University of Puerto Rico Rio Piedras Campus, San Juan Puerto Rico
00936, Puerto Rico (2) Institute for Tropical Ecosystem Studies (ITES), University of Puerto Rico Rio Piedras Campus, San
Juan Puerto Rico 00936, Puerto Rico (3) Laboratoire Interuniversitaire des Systèmes Atmosphériques (LISA), Université de
Paris 7 et Université de Paris 12, Creteil Paris 94010, France
Long-range transport of African dust into the Caribbean region increases the aerosol load over the region, with far-reaching
effects in the climate system and hydrological cycles, as well as plant, animal and human health. Also, during the long-range
transport the physical and chemical properties of dust may change. For this reason, the long-term objective of this study is to
investigate the chemical and physical properties of African Dust near its origin and after transport across the Atlantic Ocean.
We will present first results on the assessment of aerosols chemical, physical and optical properties at Cabezas de San Juan
station in Fajardo, PR, during July-August/2010 and January/2011, where periods in the presence and absence of dust were
observed. Dust events were identified by observation, air-mass back-trajectories, Saharan Air layer images, and wind
direction. Size distributions of small particles (11 nm < Dp < 600 nm) were measured with a Scanning Mobility Particle Sizer,
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which measured high particle counts, above 1000 cc , during hazy days, with peaks at around 60-80 nm. Very hazy days
were observed during June 30 and August 6, 12 and 13. Real-time absorption and scattering coefficients of aerosols were
measured, and filter-based samples were collected. Chemical analyses of the filter samples include determination of the
water-soluble ions by ion chromatography, elemental composition by inductively coupled plasma and X-ray fluorescence,
organic and elemental carbon by thermal/optical analysis, and total organic carbon analyzer.
(1)

949. Phototransformations of nitropyrenes and identification of their photoproducts.
Olga Alvarez-Avilés ,
(1)
o.alvarezaviles@gmail.com, P.O. Box 23346, San Juan Puerto Rico 00931-3346, Puerto Rico ; Rafael Arce ; Zulma Gracía(1)
(1)
Berríos ; María Morel . (1) Department of Chemistry, University of Puerto Rico, Río Piedras Campus, San Juan PR 00931,
Puerto Rico
Polycyclic aromatic compounds (PAHs) are emitted during the incomplete combustion of organic matter, and once liberated to
the atmosphere can react with oxidizing agents yielding oxygenated-PAHs and nitro-PAHs, which in some cases are more
dangerous to health than the primary PAH. Among the nitro-PAHs, 1-nitropyrene and dinitropyrenes have been reported as
been main responsible for the mutagenic activity of diesel exhaust particles. The molecular phototransformation mechanisms
of these nitro-PAHs are still under study. The phototransformation of 1,3-dinitropyrene was followed with UV-Vis Spectrometry,
fluorescence and HPLC/UV-Vis after increasing radiation exposure. The results showed a decrease on its characteristic
absorption bands (233 and 414 nm) and an increase in the 305 to 330 nm and 450 to 500 nm regions. Also, the increase on
the emission band between 500 to 600 nm indicates that the resulting photoproducts are highly fluorescent. Six
chromatographic fractions of photoproducts were separated and two of them (dinitrosopyrene and hydroxynitropyrene)
identified using their absorption and mass (Q-Tof MS) spectra. Nitropyrene was also subjected to irradiation, and eight
chromatographic fractions of its photoproducts collected. The identification of three of the 1-nitropyrene's photoproducts
(hydroxypyrene, nitrosopyrene and pyrenedione) was corroborated using MS. The other fractions from both compounds are
still under study with different MS ionization modes. These results will be used to guide on the development of the most
probable phototransformation mechanism for these compounds.
950. Impact of atmospheric particles from different sources in the Guanica's Dry Forest: Inorganic and organic
(1)(2)
fraction. Wilmarie Marrero-Ortiz
, wilmarie89@msn.com, PO BOX 23346, San Juan Puerto Rico, Puerto Rico ; Olga L
(2)
Mayol-Bracero . (1) Department of Chemistry, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico (2)
Institute for Tropical Ecosystem Studies, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
The Caribbean region is influenced by natural and anthropogenically derived aerosols. Aerosols play an important role on
climate and public health. They scatter and absorb solar and terrestrial radiation and act as cloud condensation, and have the
potential to transport toxic substances that can cause respiratory and cardiovascular diseases. The chemical and physical
characterization of aerosols −focusing on African dust and anthropogenic-derived particles− and their study of their seasonal
variation are essential to understand their impact on the environment. Guánica's Dry Forest is located in the semi-arid
southwestern Puerto Rico, is an excellent example of dry forest life zone and is an UNESCO Man and Biosphere Reserve.
Samples were collected during day and nighttime using Stacked-Filter Units. Analyses were performed using thermal/optical
analysis for the carbonaceous fraction and ion chromatography for the water-soluble ions. Preliminary results, in the presence
of dust showed that nighttime samples had two times higher concentrations of carbonaceous aerosols (Total Carbon, TC) than
the daytime ones. The positive artifact of TC was higher at nighttime (70 %) than at daytime (50 %) samples. The predominant
2+
+
+
ions were Cl , nss-SO4 , Na and NH4 . Daytime samples showed higher concentrations of Cl and Na than nighttime.
+
+
However, nighttime samples showed decrease in Na and Cl and an increase in NH4 . These results suggest marine origin for
daytime samples, and possible anthropogenic influence for nighttime samples. Additional results including samples
corresponding to the periods in the absence of dust will also be presented.
951. Physicochemical and assessment of pollution by heavy metals and cyanide ion of the water of Chala viejo
(1)
Caraveli province of Arequipa-Peru. Teresa Cano , tcanefa@gmail.com, Av.Independencia S/N Ciudad Univesitaria,
(1)
(1)
(1)
(1)
Arequipa Arequipa aqp01, Peru ; Jose Díaz ; Trinidad Paredes ; María Talavera ; Lina Quispe . (1) Department of
Chemistry, Universidad Nacional San Agustin, Arequipa Arequipa aqp01, Peru
A study was conducted in the waters of the river basin Huanuhuanu, Chala Viejo, located at latitude:15°83', longitude:74°26' in
the province of Caravelí Arequipa region, sampling surface water and wells in the path of channel puquiales the outcrops and
water. Evaluation parameters: pH, conductivity, turbidity, total hardness, chlorides, sulfates, total alkalinity, dissolved solids,
Mn, Pb, Fe, Cd, Cu, Zn, As, B, P. 11 samples were taken from: Zona Palza, Vipucha, Huambo, Mellizo, El pozo, Piedra
Blanca Mollehuaca, Mollehuaca, Minra Cortada, Puquial, Pozo San Andrés, Pozo nuevo. Results: pH: pass the limit four
samples, turbidity sample passes the limit, conductivity, total hardness, chlorides, sulfates, total alkalinity, total dissolved
solids, Mn, B, Cu, all the samples show normal values, Pb, Cd, Zn: all samples exceeded the limit, Fe, As, P: a sample
exceeds the limit. CN-, Hg, three samples exceeded the limit. The waters in this study show high values in the area of TocotaLa Mina-Mollehuaca, showing high values of Pb (0.012 to 0.040 mg/L), Cd (0.004 to 0.007 mg/L), Fe (0.8 mg/L ), As (0.85
mg/L), P (0.13 mg/L), CN-(0.06 to 0.07 mg/L), Hg (0.003 to 0.005 mg/L) and high pH values. In conclusion, the water resource
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is polluted by the actions of informal miners who exploit gold using quimbaletes and toxic chemicals such as Hg and CN-. This
study will draw on relevant institutions to make better use of water resources and mining in the southern region of Peru.
(1)

952. Measurements of perfluorinated compounds (PFCs) in human serum. Thelma Y Garcia , tgarcia@dtsc.ca.gov,
(1)
(1)
700 Heinz Ave Ste 100, Berkeley California 94928, United States ; June-Soo Park ; Miaomiao Wang . (1) Department of
Toxic Substances Control, Environmental Chemistry Laboratory - Cal/EPA, Berkeley California 95710, United States
Perfluorinated compounds (PFCs) or perfluoroalkyl acids (PFAs) have been around for at least 50 years but have gained
increasing interest in the last decade since they have been detected in human blood and wildlife worldwide. Even though
efforts have been made to minimize their potential impact on human health since 2000, they continue to be of concern due to
their persistence and bioaccumulation properties. This poster will present a short overview of what PFCs are and preliminary
results from the analysis of serum samples collected from firefighters in 2010 (n>100). This analysis is testing for the presence
of 12 perfluorinated compounds (PFCs) using an on-line solid phase extraction high pressure liquid chromatography tandem
mass spectrometry (SPE-HPLC-MS/MS Symbiosis SPE (Spark-Holland) and ABSciex 4000 Qtrap) instrument and an adapted
Center for Disease Control (CDC) method. The PFC levels are expected to be lower in the general population compared to
firefighters because they have higher exposures to Class B (flammable liquids surfactants type) firefighting foams than the
average person.
953. Marine glycosyl hydrolases: a biocompatible and successful tool for glycosidic linkage syntheses. Annabella
(1)
Tramice , atramice@icb.cnr.it, via Campi Flegrei 34- comprensorio Olivetti, Pozzuoli Naples 80078, Italy ; Antonio
(1)
(1)
(1)
(1)
Trincone ; Assunta Giordano ; Giuseppina Andreotti ; Eduardo Pagnotta . (1) National Research Council of ItalyBiomolecular Chemistry Institute, Pozzuoli Naples 80078, Italy
Glycoside hydrolases are biotechnologically attractive enzymes which can be used in synthetic reactions for assembling
glycosidic linkages with absolute stereoselectivity at the anomeric centre. Glycosylation is considered to be an important
synthetic procedure for the chemical modification of compounds with useful biological activities: it allows conversion of
lipophilic compounds into hydrophilic ones, thus improving their pharmacokinetic properties and more effective drug delivery
systems (prodrugs) can be obtained. The marine environment furnished different sources of glycosyl hydrolases; the
biodiversity in marine organisms make them an optimal and almost unknown source of new enzymes with different specificities
for the formation of glycosidic bonds. We are actively involved in the search for enzymes from marine organisms, thus recently
we focused our attention on the Mediterranean mollusc Aplysia fasciata. Here we present a report about the biotechnological
applications of glycoside hydrolases from Aplysia fasciata in trasnsglycosylation processes. The attention is centred on the
characteristic of the enzymes from a synthetic point of view (donors,specificity, conversions) and on the products formed
(acceptors, yields, regioselectivity). Analysis is focused on (i) a β-galactosidase, showing a preference polar acceptors and
antiviral nucleosides; (ii) an α-glucosidase with remarkable characteristics in synthesis of chromophoric di- and tri-saccharides
and α-glucosides of maltose, sucrose and cellobiose and other interesting compounds in the food/pharmaceutical domain
such as pyridoxine, naringin, (9H-fluoren-9-yl)-methanol, 9-fluorenone derivatives, a vitamin E derivative, tyrosol and
hydroxytyrosol; (iii) a β-mannosidase with exo-acting action and transmannosylation capability.
954. Effect of Pseudomonas sp. Strain ADP adsorption by anionic clays and anionic clays / humic complexes on
(1)
atrazine biodegradation. Claude Forano , claude.forano@univ-bpclermont.fr, 24 Avenue des Landais, BP 80026, Aubière
(2)
(1)
(3)
(3)
France 63171, France ; Tatiana Alekseeva ; Vanessa Prévot ; Martine Sancelme ; Pascale Besse-Hoggan . (1)
Laboratoire des Matériaux Inorganiques, CNRS UMR 6002, BP 80026, Clermont Université, Université Blaise Pascal, Aubière
63171, France (2) Institute of Physical, Chemical and Biological Problems of Soil Science,, Russian Academy of Sciences,,
Pushchino Moscow region 142290, Russian Federation (3) Laboratoire de Synthèse et Etude de Systèmes à Intérêt
Biologique, CNRS UMR 6504, BP 80026, Clermont Université, Université Blaise Pascal, Aubière 63171, France
To mimic the role of hydroxide minerals and their humic complex derivatives on the biodegradability of pesticides in soils,
synthetic MgRAl anionic clays (referred as Layered Double Hydroxides or LDH) and MgRAl modified by Humic substances
(LDH-HA) were prepared for various chemical compositions and corresponding anion exchange capacities (R = 2, 3 and 4)
and were fully characterized. Adsorption properties of LDH and LDH-HA toward Pseudomonas sp. strain ADP were evaluated.
The adsorption kinetics were very fast. Pseudomonas sp. strain ADP displays a strong affinity for LDH surfaces as shown in
figure. The adsorption capacities were greater than previously reported and varied with both surface charge and textural
properties. Surface modification by HA reduced the adsorption capacities of cells by 2 to 6 folds. Biodegradation kinetics of
atrazine by Pseudomonas sp. adsorbed on both LDHs and LDH-HA complexes were measured for various solid/liquid ratios
and adsorbed cell amounts. Biodegradation activity of bacterial cells was strongly boosted after adsorption on LDHs, the effect
depending on the quantity and properties of the LDH matrix. The maximum biodegradation rate was obtained in the case of a
100mg/mL Mg2Al LDH suspension (26 times higher than that obtained with cells alone).
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11

TEM images of Pseudomonas sp. ADP-Mg2Al LDH at a) low cell concentration (12.5x10 /g), b) intermediate cell
11
11
concentration (12.5x10 /g) and c) excess of cells (250x10 /g). Cells and cell colonies are indicated with arrows.
955. Bioavailability and Bioaccessibility of Contaminants at United States Superfund Sites: Information and
Recommendations of the U.S. EPA Technical Review Workgroup for Metals and Asbestos: Bioavailability Committee.
(1)
Bradley W Miller , Miller.BradleyW@epa.gov, 5995 Center Hill Avenue, Cincinnati OH 45224-1702, United States ; Michael
(2)
(3)
(1)
(4)
Beringer ; Karen D. Bradham ; Kirk G Scheckel ; James Konz . (1) National Risk Management Research Laboratory, U.S
Environmental Protection Agency, Cincinnati OH, United States (2) Environmental Services Division, U. S. Environmental
Protection Agency, Kansas City KS, United States (3) National Exposure Research Laboratory, U.S. Environmental Protection
Agency, Raleigh NC, United States (4) Office of Superfund Remediation and Technology Innovation, U. S. Environmental
Protection Agency, Washington D.C., United States
In the U.S. and around the world the public, scientists, risk assessors, and state or federal agencies are concerned with
protecting human health and ecosystem services from potentially-toxic contaminants in the environment. The Bioavailability
Committee (BAC) is part of the United States Environmental Protection Agency's Technical Review Workgroup for Metals and
Asbestos. Bioavailability is the amount of contaminant absorbed into the body following skin contact, ingestion, or inhalation.
The BAC is tasked with supporting and promoting the application of the best science in the field of risk assessment at
contaminated sites. The BAC develops new bioavailability guidance and policy concerning site assessment and cleanup at
hazardous waste sites, as well as providing consultation in support of site-specific requests. The BAC also identifies research
needs to address data gaps relevant to contaminant bioavailability in soil site assessment activities. The BAC acts as the
primary point of contact, information archive, and repository of outreach materials for recommended bioavailability methods.
Moreover, the Committee reviews new methods for assessing bioavailability of inorganic soil contaminants (new method
validation). Risk assessors and scientists interested in guidance for evaluating the bioavailability of metals in soils or
assistance from the BAC can visit http://tinyurl.com/Bioavailable. The BAC primarily focuses on providing technical advice and
information on inorganic contaminants, such as lead and arsenic. The goal of this poster is to introduce IUPAC participants to
the BAC and recent science on use of bioavailability information for evaluating human exposures to soil contaminants at U.S.
Superfund sites.
956. Withdrawn.
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957. Removal of surfactants from aqueous solutions with using carbonated and activated local coal. Tolga Misirli ,
(2)
tolgamisirli@gmail.com, 4575 W.38th Street, Indianapolis Indiana 46254, United States ; Mehmat R.B. Mahramanlioglu . (1)
Indiana Math and Science Academy, Indianapolis Indiana 46254, United States (2) Department of Engineering, Division of
Chemistry, Istanbul University, Istanbul 34320, Turkey
The usage of surface-active agents both in industry and daily life has been increased. As a natural result of this the global
*
market for surface-active agents is forecasted to reach US$17.9 billion by the year 2015 ; in order words huge amount of
surfactants will be discharged into water systems. This study is focused on the adsorption of three surfactants on active
carbon that is produced at the end of the process of carbonization and activation. The results of adsorption kinetic were
interpreted by the Lagergren equation and rate constants were calculated. Intraparticle diffusion rate constants were also
calculated. In order to understand the adsorption capasity of the adsorbents used in the study, the Langmuir and Freundlich
adsorption isotherms were used and the constants of these isotherms were calculated for each adsorbent and adsorbate. D-R
isotherms were used to understand the adsorption mechanism of each adsorbate and adsorbent. Giles isotherms were also
used to understand the adsorption mechanism. Thermodynamic parametres were calculated. The negative values of the free
energy change indicated the spontaneity of the adsorption process.
* World Surfactant Market Report by Acmite Intelligence Group updated June 2010.
(1)

958. Potentially toxic metal concentrations in waters and sediments of Lake Chapala, Mexico. Jorge O Murillo ,
(1)
(1)
george23877@hotmail.com, Sta. Clara #220, Zapopan Jalisco 45140, Mexico ; Pedro Zarate ; Maria Medina ; Norberto
(1)
(1)
(1)
(2)
Casillas ; Eulologio Orozco ; Jesica Badillo ; Sergio Gómez . (1) Departamento de Quimica, Universidad de Guadalajara,
Tlaquepaque Jalisco 45330, Mexico (2) Departamento de Ingenieria Quimica, Universidad de Guadalajara, Tlaquepaque
Jalisco 45330, Mexico
Lake Chapala is part of the Lerma-Chapala Watershed and is the most important lake in Mexico, especially for the
Guadalajara Metropolitan Zone (GMZ), since it supplies ~65% of the water consumed in this city. An increase of the economic
activity along the watershed, as well as the continuous development of populations along the Riviera of the lake, has
intensified the problems related to water quality. The presence of potentially toxic metals (e.g. Cd, Pb, Cr, Zn, Cu, Ni) has
prompted concern due to the fact that they can seriously affect human health if exposed to dosages above the established
limits. In this work, 13 sites were sampled for water and six sites for sediment at the end of the rainy season (November 2010).
Metal analyses were conducted on water and sediment samples. Various physicochemical parameters such as pH, total
dissolved solids, COD, DO, conductivity, chloride, sulphate, phosphate, fluoride, total alkalinity, etc., are also reported. The
-1
total metal analysis in waters, indicates the Lerma site as the one with the highest amount of Zn (00.041 mg L ), which was
attributed to runoffs of fertilizers used in excess by the nearby farmers. Total metals in sediments indicate the presence of Cr,
Cu, Zn y Ni in all sites sampled. The presence of these metals in sediments, especially Cr, was attributed to inputs of the
Lerma River containing great amounts of Cr bound to suspended particles. The results of physicochemical analyses indicate
that all parameters are all below international criteria for waters to be used for human consumption (USEPA, 2000).
959. Treatment of the industrial wastewater generated from the synthesis of 2,4-dichlorophenoxyacetic acid (2,4-D)
(1)
through Fenton oxidation mediated by cysteine. José Francisco Buenrostro-Zagal , jfbuenrostro@hotmail.com, Av.
Tecnológico s/n esq. Hank González, Col. Valle de Anáhuac, Ecatepec de Morelos Estado de México 55210, Mexico ;
(1)
(1)
(2)
(1)
Gabriela Figueroa-Miranda ; Diana Morán-González ; Ana Victoria Legorreta-Siañez ; Josefina Pérez-Vargas . (1)
División de Ingeniería Química y Bioquímica, Tecnológico de Estudios Superiores de Ecatepec, Ecatepec de Morelos Estado
de México 55210, Mexico (2) Department of Food Engineering, Universidad Simón Bolívar, México D.F. 03920, Mexico
2,4-D is a herbicide that has been used extensively in agricultural practice. It is synthesized by the reaction of
monochloroacetic acid with 2,4-dichlorophenol in an alkaline media. When the reaction is completed, the solution is acidified
producing an acid wastewater containing both 2,4-D and NaCl. This conditions are suitable for the Fenton reaction to take
place and then 2,4-D can be oxidize. Fenton reaction belongs to the Advanced Oxidation Processes (AOP) and its
effectiveness depends on the reaction conditions i.e. pH, temperature, concentration ratio of reactants, ligand nature and the
presence of redox mediators. In this research, reported at 23° C, the effect of pH (2, 3, 4) and the concentration of the redox
2+
mediator cysteine (Cys) (0.66, 3.3, 6.6 and 20 mM), in 2,4-D oxidation (0.094mM) by Fe (0.01 mM) and H2O2 (4.08 and 20.4
mM) was studied. Reaction course was monitored by UV-Vis at 285nm and HPLC at the end of each assay. At H2O2 4.08 mM
2+
and pH 2 it was noted that in absence of Cys, Fe -H2O2 transformed 2,4-D in only 18 %, yet, as Cys concentration increased
to 3.3 mM, the conversion rose, reaching values above 45%, which then decreased. At H2O2 20.4 mM, the conversions rose to
60% and then showed the same behavior as above. Likewise, as the medium pH decreased, the oxidation was enhanced.
Therefore, the presence of Cys during the oxidation may potentiate the effectiveness of the Fenton reaction in these
conditions.
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960.
Flocculating properties of strong cationic chitosan-graft-polyacrylamide flocculants.
Hu Yang ,
(1)
(1)
(1)
yanghu@nju.edu.cn, 22# Hankou Road, Nanjing JiangSu 210093, China ; Zhen Yang ; Rongshi Cheng ; Yaobo Lu . (1)
School of Chemistry and Chemical Engineering, Nanjing University, Nanjing Jiangsu 210093, China
In this work, strong cationic chitosan based graft copolymer flocculants: 3-chloro-2-hydroxypropyl trimethyl ammonium chloride
(CTA) modified chitosan-graft-polyacrylamide (chitosan-CTA-g-PAM), have been prepared, and the preparing process was
shown in below figure. The flocculating properties of which were studied in laboratory scale as well as in pilot scale
systematically. In laboratory scale, kaolin suspension was employed as synthetic waste water. The effects of dosage,
temperature and original turbidity of untreated waste water were investigated, respectively. Moreover, in pilot scale, the raw
water from Zhenjiang part of Yangtse River in China was used as waste water. The influences of three external factors:
dosage, sedimentation time, and mechanical mixing rate, on the flocculating performances have been studied by orthogonal
test, respectively. The experimental results in pilot scale were fairly consistent to those from the beaker experiment in
laboratory scale. Meanwhile, the effect of substitution degree of CTA on the flocculating properties has been also studied in
both laboratory and pilot scale. It was indicated that chitosan-CTA-g-PAM with higher cationic degree had better flocculating
performances, which was also conformed by the flocculation kinetics analysis.

(1)

961. Evaluation of a sludge swamp to remove organic material. Miguel Ramos , mrr2003@hotmail.com, Carr.
(1)
(1)
(1)
Cunduacan-Jalpa s/n, Cunduacan Tabasco 86690, Mexico ; Maria J Garcia ; Tito Arenas ; Marcia E Ojeda . (1) Division
Academica de Ingenieria y Arquitectura, Universidad Juarez Autonoma de Tabasco, Cunduacan Tabasco 86690, Mexico
The municipal wastewater are dumped into our rivers and seas, with all the pollution that leads, many of these do not have
sewage treatment, and therein lies the importance of finding viable treatments and carry out sustainable.
This study aimed to evaluate the efficiency of a sludge that has a swamp. The experiment consisted in maintaining a constant
volume of 1000 ml of municipal origin wastewater to have three experiments, the first would have the wastewater with 1 g of
sludge, and the second would have the wastewater with 10 g of sludge and third would have the wastewater without mud. This
treatment
is
aerobic
therefore
was
added
aeration.
With the above results were obtained following treatment efficiency was 91% at 24 hours for the first experiment, the second
had an efficiency of 91% at 48 hours and the third was 83% removal efficiency at 72 hours (Figure 1). After then it follows that
the best removal was the first experiment, which consisted of 1000 ml of residual water with 1 g of mud.
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962. Implementation of novel method for the determination of specific migration of capsaicin and colorant of an
active biodegradable packaging by high performance liquid chromatography (HPLC) and ultraviolet-visible
(1)
spectroscopy. Ana María Perdomo , anitape08@gmail.com, Carrera 1 No. 1 A 25, Popayan Cauca 00000, Colombia ;
(1)
(1)
(2)
Victoria Eugenia Pizo ; Fernando José Hernandez ; Reinaldo Velasco . (1) Departament of Chemistry, University of Cauca,
Popayán Cauca 00000, Colombia (2) Departament of Agroindustrial, University of Cauca, Popayan Cauca 00000, Colombia
Packages are responsible for protecting food from damage that could affect consumers; however the possible migration of
chemical substances from food contact materials into foods has led to implement analytical techniques to evaluate packaging
additives in the foodstuff by a migration assay. The determination of specific migration of capsaicin and colorant in three
aqueous food simulants (water, 3% acetic acid, 10% ethanol) and in the fatty food simulant (sunflower oil) from
experimentalbiodegradable polymers on samples of polylactide (PLA) and polycaprolactone (PCL) containing oleoresin as
active agent and a masterbatch as pigment has been carried out by high-performance liquid chromatography (HPLC) and
ultraviolet-visible spectroscopy, respectively. An experimental design has been applied, with two variables involved,
concentration (minimum and maximum) and temperature (storage temperature and 50 °C). The main analytical parameters
analyzed were detection and quantification limits, linearity higher than 0,999, repeatability and intermediate precision less than
5% showed as RSD. The results obtained demonstrate that the compounds are below the detection limit or not presents
associate signal to the migrants species. Taking into account that there is very little data available in the scientific literature
about capsaicin and colorant migration, the most important contribution of the present study is the standardization of the
analytical techniques and the very low migration values that could be considered the packaging as safe.
963. Production of organic fertilizer with macro-micro nutrients from organic solid waste type consisting of a solid
(1)
homebase. Armando Niño Lozano , armando-junior1@hotmail.com, Edificio 106D-206 Ciudad Universitaria Avenida San
(1)
Claudio 18 sur Colonia San Manuel, Puebla Puebla 72517, Mexico ; Alberto Rocha Hernández . (1) Facultad de Ingenieria
Quimica, Benemerita Universidad Autonoma dePuebla, Puebla Puebla 72517, Mexico
The implementation of a treatment method for the proper management of organic waste is of great importance as this would
be possible to obtain benefits that help the improvement of human activities such as agriculture, where land use does
sometimes excessive , causing wear and loss of production capacity, which leads to the generation of infertile soils with
problems of recruitment, both water and nutrients, and therefore the loss of the organic layer which is indispensable for
sustaining plant life. Humus contains vermicompost obtained from the micro (Fe, Mn, Cu, Zn and Na) and macro (N, P, K, S,
Ca and Mg) nutrients that are essential for growth and development of all types of plants (fruits and vegetables included). It
argues that vermicomposting replace the urea which is commonly used as fertilizer, and humus that has no chemical process
gives us both nutritional benefits and costs. The control of pH of the organic waste is one of the most important parameters for
the survival of this worm as it should be between 6 and 8 with a temperature of not less than 18 º C and no more 25 ° C,
therefore it is need to regulate these conditions. For this reason, it is of great importance the use of organic and inorganic
materials in order to regulate it, thus ensuring an effective way to maximize the life and livelihood of the worm, resulting in
better performance in the production of humus which is very important to create organic compost. In this regard, we propose
the use of 3 basic inorganic solid materials and manure of cattle to regulate the pH of the compost and provide the means
necessary for the survival of the worm.
964. Counter diffusion of hemoglobin II (HbII) from the clam Lucina pectinata using agarose / TMOS gels. Josiris D.
(1)
Rodríguez-Perez , josiris.rodriguez@gmail.com, calle D #76 Hato Arriba, Arecibo Puerto Rico 00612, Puerto Rico ; Juan
(1)
López-Garriga . (1) Department of Chemistry, University of Puerto Rico, Mayagüez Campus, Mayagüez Puerto Rico 00680,
Puerto Rico
Counter diffusion is a technique that uses gels to support growing crystals and to diminish convection. This technique was
proved experimentally before to grow hemeproteins crystals. It is suggested that when crystal growth is supported by a gel, it
results in crystals of better quality and organization. For this experiment 0.2 mm diameter capillaries with a 3L configuration
were used. Each capillary had a specific pH condition and gel composition. Nucleation was observed in agarose gels
capillaries as soon as 24 hours. On the contrary, TMOS 5% capillaries needed five to six days in order to form crystals. Of all
the conditions used, the best crystals were observed in the capillaries with agarose/TMOS in a 0.2/2 % w/v. In this condition,
no hemoglobin aggregates where observed and good single crystals of around 0.15 x 0.03 mm were encountered at pH 7-8. A
mixture of TMOS and agarose is a good candidate for its use in counter diffusion technique. The interaction of these two gels
remain to be study, but results suggest mixture of gels to be the most effective way to search for crystallization conditions that
ensures the highest crystal quality.
(1)

965. Interaction of doxorubicin with biomimetic membranes.
Dorota Nieciecka , dnieciecka@wp.pl, Pasteura 1,
(1)
Warsaw mazowieckie 02-093, Poland ; Paweł Krysiński . (1) Department of Chemistry, University of Warsaw, Warsaw 02093, Poland
Doxorubicin (DOX) is an anthracycline antibiotic used in the treatment of a wide range of cancer. The mechanism of action of
doxorubicin consists of the interaction with DNA by intercalation resulting then in the inhibition of the replication process. The
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 343

therapeutic efficacy of this class of drugs is still limited by cumulative cardiac toxicity. We have investigated the interaction of
DOX with the model membrane system – monomolecular films. Such monolayers, due to their structural analogy to
biomembranes, are a very good system to study cell membrane transport of doxorubicin. The monomolecular films were
prepared using Langmuir - Blodgett or self-assembly techniques on gold electrodes. We used compact monolayers with
different ω-terminal groups: dodecanethiol, mercaptoundecanol (self-assembly), and with relatively loosely packed structure
(binary mixture of dihexadecylphosphate and octadecanethiol). Since the molecule of doxorubicin has two redox-active
centres, therefore we could monitor the interaction of this drug with model biomimetic system by electrochemical techniques.
As it appears from our experiments, the hydrophobic monolayer of dodecanethiol constitutes the strongest barrier for
doxorubicin permeation. The reduction peak of DOX on the electrode modified with dodecanethiol monolayer appears at the
most negative potential. Thus the penetration of this drug requires the largest energy input. Additionally to the
electrochemical techniques, we investigated also the adsorption process of doxorubicin on each type of monolayers by means
of quartz crystal microbalance QCM and surface plasmon resonance (SPR).
966. Assessment of toxicity against Artemia salina and chemical composition of volatile oils of flowers/leaves of
(1)
Chromolaena barranquillensis wild from Sabanalarga (Atlántico, Colombia).
Amner Muñoz-Acevedo ,
amnerm@uninorte.edu.co, Km 5 vía Puerto Colombia, Barranquilla Atlántico 08001000, Colombia ; Vanessa Cecilia Álvarez(2)
(1)
Carillo ; Mónica Eliana Niño-Porras . (1) Departamento de Química y Biología, Universidad del Norte, Barranquilla Atlántico
08001000, Colombia (2) Programa de Química, Universidad del Atlántico, Barranquilla Atlántico 08001000, Colombia
Chromolaena barranquillensis (Asteraceae) is a shrub native (weed) of the northern region of Colombia. Some species, of the
Chromolaena genus, have volatile oils in their flowers/leaves (e.g., C. odorata) and to which are attributed any
bioactivities:antioxidant/antifungal/antimicrobial/cytotoxic. There is not literature report about the volatile constituents and
toxicity of C. barranquillensis. Tables 1/2 show the principal compounds identified in the essential oils of C. barranquillensis
and the data estimating the toxicity of them, respectively.

967. Development of a Mass Spectrometry Protocol for Determination of Sugar Concentration in Urine of Patients
(1)
with Chronic Abdominal Patients (CAP) after Ingestion of Test Solution.
Arseima Y Del Valle-Pinero ,
delvallepineray@mail.nih.gov, 9 Memorial Drive, Room 1W-108, Bethesda MD 20895, United States ; Hendrick E Van
(2)
(1)
(1)
(2)
(1)
Deventer ; Angela C Martino ; Nayan S Patel ; Alan T Remaley ; Wendy A Henderson . (1) National Institute of Nursing
Research, National Institutes of Health, Bethesda MD 20895, United States (2) Warren Grant Magnuson Clinical Center,
National Institutes of Health, Bethesda MD 20892, United States
In the US, up to 20% of individuals suffer from chronic abdominal pain (CAP). Abnormal intestinal permeability has been linked
to a number of human diseases, including digestive disorders. Lactulose-to-mannitol ratio is traditionally used to determine
small intestine's permeability while sucralose is use for colonic permeability. The aim of this study was to calculate intestinal
permeability in CAP patients and healthy controls by measuring urine sugar concentrations prospectively via mass
spectrometry after the ingestion of a standard test solution. Fasting participants drank a permeability test solution (100 ml:
sucralose, sucrose, mannitol, and lactulose). All urine excreted over the following 5 hours was collected and kept frozen until
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analyzed. Urine sugar concentrations were measured using an Agilent 1200 HPLC coupled to an Agilent 6460 Triple
quadruple mass spectrometry equipped with an electrospray ionization source using Agilent Jet Stream Technology. Urine
samples were prepared by adding 100 µL of methanol containing raffinose as internal standard to 100 µL urine. Then 20 µL of
sample was injected into a ZORBAX Carbohydrate Analysis Column. The sugars were separated with an isocratic water
methanol gradient and introduced into the mass spectrometer operated in negative ionization multiple reaction monitoring
mode (MRM transitions: 505.2/282.1, 505.2/147 raffinose; 395/359 sucralose; 341.1/179, 341.1/119 sucrose; 181.1/119,
181.1/101.1 mannitol and 341.1/161.1 lactulose). Altered intestinal permeability was seen in CAP patients when compared to
healthy controls. This study demonstrates that this protocol is a clinically meaningful and non-invasive method for assessment
of intestinal permeability alterations in patients with chronic abdominal pain (CAP).
968. Determination of thermodynamics parameters in the interaction between the peptide 2148 of protein ABRA from
(1)(2)
Plasmodium falciparum and erythrocyte membrane. Julian Ballen
, jeballen@misena.edu.co, Calle 26A 3-40, Bogota,
(1)
(2)
Bogota, Colombia: Yahson F. Valera ; Jorge E Suarez . (1) Bogota,Fundación Instituto de Inmunologia de Colombia,
Bogota Bogota 057, Colombia, (2) Bogota Univesidad Distrital Francisco Jose de Caldas, Bogota Bogota 057, Colobia
In asexual phase of the life cycle of Plasmodium falciparum there are some kinds of events coordinated which lead to the
parasite invasion. In those events, th Plasmodium falciparum involves proteins of the surface of the merozoite, proteins like
EBA-175, GBP- 130, Pf12, KAHRP-I, RAMA and ABRA to join to integral proteins of the red cells, these proteins are: Band 3,
Band 4.1, among others. The protein-protein interactions carried out in the invasion can be classified into two groups: high
and low affinity, being the first ones which take more importance in the invasion due to that they allow the invagination of the
merozoite in the red cell that has been attacked. Previous researches have shown that the ABRA (acid basic repeat antigen),
located in the merozoite surface, is involved in the invasion's process to the red blood cell and some HABP's (high afinnity
binding peptide) of this protein show inhibition to the P. falciparum's invasion in human erythrocytes and antimicrobial activity
121
140
in vitro. In the present research the HABP 2148 ( LQSHKKLIKALKKNIESYQN ) was selected, this HABP is located in the
ABRA's N (terminal) region, which was synthesized though the SPPS (solid –phase peptide synthesis) using the t-Boc
technique, it was purified by HPLC and was characterized by Maldi ToF; obtaining red blood cell membranes through
haemolytic with a hipotonic solution of buffer and finally the variables, showed by the isothermal calorimetric of titration, were
standardized in order to obtain the affinity constant and the others thermodynamic parameters of the interaction.
969. Spectroscopic characterization of the interaction of metallocenes in human apo-transferrin binding site. Jorge
(1)
Güette-Fernández , jorge.guette@upr.edu, 62, meditacion, mayaguez Puerto Rico 00680, United States ; Elsie Pares(1)
Matos . (1) quimica, University of Puerto Rico, Mayagüez PR 00680, United States
+3

Transferrin (TF) is a glycoprotein that transports Fe into the cells. The metal-binding capabilities of TF have been
investigated with different metals. Studies have demonstrated that metallocenes are captured and transported by human-TF
and have been shown to exhibit antitumor activity against a wide range of tumors. The purpose of this study is to elucidate a
mechanism for the interactions between TF and Cp2M using several spectroscopic techniques. TF was harvested after
induction of BHK-21 cells grown in a media containing ultroser-G and [methyl-C-13]-L-methionine. The amount of total protein
and its molecular weight were determined using BCA-Protein Assay and SDS-PAGE, respectively. The concentration protein
13
13
was 3.3±0.6µg/µL. SDS-PAGE showed protein band to 80-kDa corresponding to C-Met-TF. Initial purification of C-Met-TF
was performed through an FPLC system using a column for ion exchange. Other chromatographic methods will be also
13
13
performed in order to obtain a pure C-Met-TF for NMR and CD studies. UV-VIS spectra were run for the C-Met-TF with and
+3
without Fe . A broad band for proteins at 280-nm was observed as well as bands at 450-nm and 470-nm for the interaction
+3
with Fe . Conformational changes detecting in CD spectral were observed, indicated conformational changes in proteins.
13
13
Further spectroscopic characterization of apo- C-Met-TF, diferric- C-Met-TF and its binding to several metallocenes will be
performed using NMR. In silico studies will be also conducted in order to compare these experimental results. In conclusion,
these new interactions might be able to show which amino-acid residues are involved in the formation of coordination bonds
with metallocenes.
970. Enzymatic fingerprinting of polysaccharides of Dendrobium species by polysaccharides analysis using
(1)(2)
carbohydrate gel electrophoresis (PACE). Xue-Qiang Zha
, zhaxueqiang@yahoo.com.cn, 205 Ave. Antonio R Barcelo,
(2)
(1)
Cayey PR 00736, Puerto Rico ; Vibha Bansal ; Jian-Ping Luo . (1) School of Biotechnology and Food Engineering, Hefei
University of Technology, Hefei Anhui Province 230009, China (2) Department of Chemistry, University of Puerto Rico at
Cayey, Hefei Anhui Province 230009, China
Dendrobium is the richest genus of Orchidaceae, some species of which are world famous as traditional Chinese medicine for
their medicinal value in eye, liver and stomach protection. However, some species with high medicinal value such as
Dendrobium officinal and Dendrobium huoshanense, are endangered now while their fake substitutes are being sold in the
markets for economic gains. Therefore, polysaccharide analysis by carbohydrate gel electrophoresis (PACE), a method for
polysaccharide fingerprint construction, was developed and applied to identification of Dendrobium species in this research.
Results showed that there are great differences in the enzyme-hydrolyzates of polysaccharides from seven different
Dendrobium species, namely Dendrobium officinal, Dendrobium huoshanense, Dendrobium moniliforme, Dendrobium
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devonianum, Dendrobium aphyllum, Dendrobium wilsonii and Dendrobium crystallinum. Although there were some mutual
markers, the differences were obvious between each two species. The polysaccharide fingerprints of Dendrobium officinal
collected from ten different places were also studied to understand the effect of geographic localization. Results showed that
five of them from Anhui province, Fujian province, Yunnan province, Guangdong province and Guangxi province could be
distinguished using PACE. However, the fingerprints of Dendrobium officinal from Jiangxi province, Hu'nan province,
Wenzhou, Yandangshan and Fuyang of Zhejiang province were very similar. In summary, polysaccharide fingerprints analysis
by PACE as developed in this study, is a promising new method for the identification and control of the quality of Herbal
medicines in future.
This work was financed by the National Natural Science Foundation of China (no. 20872024 and no. 21006019), and the Key
project for Science and Technology Research from Ministry of Education of China (no. 109091).
971. Effect of gastrointestinal pH in organic components from Maguey's homemade preparation used in the natural
(1)
treatment of diabetes type II. Minoshka Ortiz , edrchem@gmail.com, 205 Ave. Barcelo, Cayey Puerto Rico 00736, United
(1)
(1)
States ; Nashicel J Rodríguez ; Elba D Reyes-Pérez . (1) Department of Chemistry, University of Puerto Rico at Cayey,
Cayey Puerto Rico 00736, United States
A literature search related to different species of the Agave, revealed the presence of saponins, flavonoids and polyphenols as
the potential compounds responsible for therapeutic effects. All these investigations have been carried out using the leaves of
the plant. The components of the roots have not been studied, while in Puerto Rico, specifically in the surrounding towns to
Cayey, people claims therapeutic benefits from consuming the BREW of those roots. It's important to consider the fact that
components, such as saponins (previously reported similar species) can be hydrolyzed in different compounds such as
sugars, phenols, steroidal aglycones etc., once they come into contact with the acidity of the stomach. Once taken into
account the above, it asks the following question, are the metabolites generated by the plant (roots of the Maguey) responsible
for the therapeutic effect or it is the product of hydrolysis carrying out as part of the digestion process? In an effort to identify
organic compounds from the Maguey's infusion, the experimental design includes the preparation of Maguey's roots infusion
without pH adjustment. In addition, Maguey infusion was altered to simulate the pH acidity of the stomach. Once the aqueous
solutions are prepared, liquid-liquid extractions with organic solvents of different polarities were performed. The identification
process and characterization of organic compounds isolated from those remedies will be presented.
972. Comparative study of organic compounds present in the dietary supplement Diabetplex and “Cundeamor”
(1)
infusions used as alternative remedy to treat diabetes type II. Stefanie Rosado , edrchem@gmail.com, 205 Ave.
(1)
(1)
Barcelo, Cayey Puerto Rico 00736, United States ; Elba D Reyes-Pérez ; Raul J Castro . (1) Department of Chemistry,
University of Puerto Rico at Cayey, Cayey Puerto Rico 00736, United States
The health care requires taking into account several factors, among them we can mention rest, good nutrition and physical
activity. However, the use of different natural remedies to alleviate health problems is well established. In general, these
remedies (dietary supplements or homemade infusions) are attributed the role of helping the body to recover their balance and
normal operation. While many people in Puerto Rico believed in the claimed benefits of such herbal remedies, there are not
enough reports in the literature to validate such claims. As part of a genuine interest to validate the conventional wisdom with
regard to the use of the remedies on the basis of plants used in Puerto Rico, it has begun the study of the chemical
composition of the plant Momordica charantia, "Cundeamor". Decoction of the plant's leaves as well as diabetplex capsules
(natural supplement which contain 150mg of “Cundeamor” and 150mg of other three plants) are used by diabetic patients who
claim therapeutic benefits. The chemical characterization of the components in these home remedies is well limited. A
comparative study between components extracted from diabetplex capsules with the components extracted from the infusion
will be presented. In addition, the variety of component and the relative amount in both remedies (homemade preparation and
diabetplex capsules) obtained by HPLC analyses will be reported.
973. Evaluation of the antimicrobial properties of unsaturated fatty acids and their potential as bacterial
(1)
topoisomerase II inhibitors. David J. Sanabria-Rios , sanabria.david@gmail.com, Francisco Seins Street, San Juan PR
(1)
(2)
(2)
(3)
00919, Puerto Rico ; Javier Fraguela-Rios ; Nashbly Montano ; Nestor M Carballeira ; Jose W Rodriguez . (1) Department
of Natural Sciences, Inter American University-Metropolitan Campus, San Juan PR 00919, Puerto Rico (2) Department of
Chemistry, University of Puerto Rico-Rio Piedras Campus, San Juan PR 00931, Puerto Rico (3) Department of Microbiology
and Immunology, Universidad Central del Caribe School of Medicine, Bayamon PR 00960, Puerto Rico
Treatment of microbial infections has been problematic during the past years because the current drugs are losing their
effectiveness, since microbes are acquiring resistance towards these treatments. Despite the fact that many compounds are
being evaluated as antimicrobial agents, there is an urgency to develop new treatments in order to replace those which have
lost effectiveness. For example, recently it was reported that novel synthesized diynoic fatty acids were antifungal against
several strains of Candida albicans and Cryptococcus neoformans. Other studies have shown that unsaturated fatty acids
were antimicrobial against susceptible- and methicillin-resistant S. aureus. Although there are several studies that explain that
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

346 | P a g e

IUPAC 2011 Abstracts

the fatty acid biosynthesis is a target for the antimicrobial activity of unsaturated fatty acids, just one report associated the
antimicrobial activity of fatty acids with the DNA topoisomerases. For this reason, this research is intended to formally study
the antimicrobial properties of commercially available and newly synthesized unsaturated fatty acids and how these properties
are associated with the inhibition of the microbial topoisomerase II. In order to perform this study, two specifics aims were
delineated. In specific aim 1, the antimicrobial activity of unsaturated fatty acids was evaluated using both the Kirby-Bauer and
microdilution susceptibility tests. The Kirby-Bauer test used fatty acid-impregnated disks in order to test whether Escherichia
coli, Klebsiella pneumoniae, Staphylococcus aureus, Staphylococcus saprofiticus, and Bacillus cereus are susceptible to
specific fatty acid, while the microdilution susceptibility test used several dilutions of fatty acids in order to determine their
minimal concentration that inhibit or kill the above-mentioned microbes. In specific aims 2 and 3, we are planning to study both
the cytotoxicity of antimicrobial fatty acids against normal cells and their effect on the inhibition of E. coli topoisomerase II.
Results from this work will be presented.
974. Biochemical characterization of Orf6, a putative thioesterase from a polyunsaturated fatty acid synthase. Maria
(1)
M Rodríguez-Guilbe , maria.rodriguez8@upr.edu, PO Box 365067, San Juan Puerto Rico, United States ; Ricardo
(1)
(2)
(1)(3)
(1)
González-Méndez ; Troy Wymore ; Eric R Schreiter
; Abel Baerga-Ortiz . (1) University of Puerto Rico School of
Medicine, United States (2) Pittsburgh Supercomputing Center, United States (3) University of Puerto Rico Rio Piedras
Campus, United States
Polyunsaturated fatty acids (PUFAs) are made in deep-sea organisms by the activity of a polyketide synthase multienzyme.
The final step in the biosynthesis of polyketides and fatty acids is typically catalyzed by the activity of the thioesterase (TE)
domain, which cleaves the final product off of the carrier protein. However, no TE domain has been identified in any of the
known PUFA synthase clusters. We propose that the orf6 gene is a plausible candidate TE, since it is conserved among other
bacteria with PUFA synthase clusters and is adjacent to the PUFA synthase cluster in Photobacterium profundum. We have
cloned, expressed and purified Orf6 TE with the aim of characterizing the protein both structurally and functionally in order to
elucidate its role as a thioesterase. The Orf6 structure was determined at 1.0 Å resolution and it demonstrates a hot-dog fold
with a conserved amino acid, Asp17, in the enzyme's active site. Results from enzyme assays indicate that Orf6 shows no
activity toward the expected full length product eicosapentanoic acid (EPA) attached to a CoA carrier. However, Orf6 was seen
to be active towards long-chain saturated fatty acids. Additional efforts include in vitro assays using CoA thioesters of shortchain carboxylic acids as well as aromatic carboxylic acids. Structural and mechanistic knowledge of this enzyme will be
important for the development of the PUFA synthases as a platform for the production of fatty acids.
975. Role of alpha-methoxylated fatty acids in retinoic acid-differentiated human neuroblastoma SH-SY5Y cells.
(1)
Elsie A Orellano , aimee@hpcf.upr.edu, PO Box 23346, San Juan Puerto Rico 00931-3346, Puerto Rico ; Karolyna
(1)
(1)
(1)
Rosado ; Michelle Cartagena ; Nestor Carballeira . (1) Deparment of Chemistry, University of Puerto Rico, San Juan
Puerto Rico 00931-3346, Puerto Rico
The retinoic acid (RA)-treated human SH-SY5Y neuroblastoma cell line is a well-established in vitro cell model for neuronal
differentiation. Previous studies from our laboratory and by others have reported that α-methoxylated fatty acids have
anticancer, antimalarial, antimycobacterial, and antifungal properties (Carballeira, 2008; Carballeira et al., 2005). In this
regard, our goal was to determine whether extrinsic α-methoxylated fatty acids have an effect in the cell growth of RA-SHSY5Y differentiated cells. To pursue our goal, cultures were supplemented with several concentrations of fatty acids at the
experimental day five and subsequently Sulforhodamine B (SRB) assays were performed to study cell growth. RAdifferentiated cells treated with (±)-2-methoxy-6-icosynoic acid for 48 h did undergo increased cell death in comparison to cell
cultures treated with 6-icosynoic acid for 48 h. Therefore, we found that α-methoxylation increases the toxicity of fatty acids
towards RA-differentiated cells. In conclusion, our investigation will provide an understanding of the biomedical potential of αmethoxylated-fatty acids in the nervous system and it would contribute to future therapeutic strategies using fatty acids as
potential drugs towards pathological conditions.
976. Accurate Assignments of Precursor Masses to Tandem Mass Spectrometric Data by integrated Post-Experiment
(1)
Monoisotopic Mass Refinement (iPE-MMR). Sang-Won Lee , sw_lee@korea.ac.kr, 1, 5-ka, Anam, Sungbuk, Seoul NA
(1)
(1)
136-701, Republic of Korea ; Hee-Jung Jung ; Dong-Gi Mun . (1) Departiment of Chemistry, Korea University, Seoul 136701, Republic of Korea
Methods for treating tandem mass spectrometric (MS/MS) data to achieve accurate peptide identification are currently the
subject of much research activity. Here we describe a new method for filtering MS/MS data and refining precursor masses that
provides highly accurate analyses of massive sets of proteomic data. This method, coined “integrated post-experiment
monoisotopic mass filtering and refinement” (iPE-MMR), consists of several data processing steps: 1) generation of lists of all
monoisotopic masses observed in a whole LC/MS experiment; 2) clusterization of monoisotopic masses of a peptide into
unique mass classes (UMCs) based on their masses and LC elution times; 3) generation of MS/MS data using DeconMSn, 4)
matching the precursor masses of the MS/MS data to a representative mass of a UMC; 5) refinement of the precursor ion
masses of MS/MS data by the UMC mass. PE-MMR increases the throughput of proteomic data analysis; finally, elimination of
systematic errors of precursor masses using DtaRefinery. By combining the synergistic features of each of method, iPE-MMR
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increases sensitivity in peptide identification and provides increased accuracy when applied to complex high-throughput
proteomics data. iPE-MMR also allows incorporating additional data processing step(s) or skipping step(s), if necessary, to
enable new developments or applications of the tools, as each step of iPE-MMR produces output data in a common and
conventional format used in proteomics data processing.
(1)

977. Hypoglycemic activity, acute toxicity of Tabebuia serratifolia phytochemical evaluation. Maritza Grandez ,
maritza.grandez@unapiquitos.edu.pe., Urb. Juan Pablo II Mod. 6 Dpto. 102.-San Juan, Calle Abtao 1084-Iquitos, San Juan
(1)
(1)
(1)
(1)
(1)
Maynas, Peru ; Patricia Utia ; Daniel D Carrasco ; Jorge A Suarez ; Nara M Rivadeneyra ; Euro A Bardales . (1)
Departamento de Loreto, Universidad Nacional de la Amazonìa Peruana, San Juan-Nina Rumi Maynas, Peru
Hypoglycemic activity was determined, acute toxicity and phytochemical evaluation of the bark of Tabebuia serratifolia
(Tahuari). Method: Descriptive, because the hexane, ethanol and methanol were subjected to biological evaluation to
determine the hypoglycemic activity. The extract showed higher activity was selected and subjected to toxicological and
phytochemicals, and thus determine the secondary metabolites responsible for this activity. Experimental, for the
hypoglycemic activity was determined by standardized protocol: We used albino rats, evaluation glycemic (glucose oxidase
method) before giving extracts; alloxan administration to induce hyperglycemia. Glycemic assessment after inducing the
hyperglycemic reaction, administration of the hexane, ethanol and methanol, the time of evaluation was: 1 hour, 3 hours, 6
hours and 24 hours. Toxicological evaluation: LD50 method. Dosage was used limit of 2000 mg / kg body weight orally.
Conclusions: The ethanol extract of the bark of Tabebuia serratifolia (Tahuari) is the one that showed higher hypoglycemic
activity. A limit dose ethanol extract is safe.The therapeutic dose is below 2000 mg / kg of body weight. The presence of
secondary metabolites such as triterpenes and steroids in the ethanol extract could justify the use in traditional medicine as
hypoglycemic in the Peruvian Amazon for being hormone precursors.
Table 1: Hypoglycaemic Activity of Ethanol Extract
DOSE (mg/Kg/pc)

250

500

RATS FASTING GLUCOSE (mg/dL)

HYPERGLYCEMIA (mg/dL)

1
2
3
4
5
1
2
3
4
5

459
588
516
795
723
779
785
466
516
525

81.3
80.3
82.1
79.8
80.5
69.6
72.7
78.7
80.6
80.5
2

EXTRACT
GLUCOSE (mg/dL)
1hr. 3hrs. 6hrs. 24hrs.
357 346 360 316
390 333 307 211
535 401 390 350
600 550 575 480
675 588 517 430
231 193 135 208
227 180 116 206
205 150 106 200
183 150 127 207
130 125 105 215

(1)

978. New synthetic antiprotozoal Δ -acetylenic fatty acids. Gabriel A. Cintron , carballeira@onelinkpr.net, PO Box
(1)
(1)
23346, San Juan Puerto Rico 00931-3346, United States ; Nestor M. Carballeira ; Michelle M. Cartagena . (1) Department
of Chemistry, University of Puerto Rico Rio Piedras campus, Rio Piedras Puerto Rico 00931-3346, United States
Natural and synthetic acetylenic fatty acids have displayed interesting antifungal, antibacterial, and antiprotozoal activities.
One such fatty acid is the 2-hexadecynoic acid, a compound that has displayed considerable antiplasmodial (Plasmodium
1
yoelii liver stage, IC50 = 4.9 µg/ml) and antileishmanial activities (Leishmania donovani, IC50 = 4.5 µg/ml). The antiplasmodial
activity of the 2-hexadecynoic acid seems to correlate with the ability of this acid to inhibit key enzymes (PfFabI and PfFabZ,
1
IC50 values of 0.38 and 0.58 µg/ml, respectively) operating within the parasite's type II fatty acid biosynthetic pathways. With
the aim of further exploring how chain length correlates with the antiprotozoal and enzyme inhibitory activities of normal chain
2
Δ -acetylenic fatty acids we synthesized the hitherto unknown 2-tetradecynoic acid (two carbons shorter) as well as the 2octadecynoic acid (two carbons longer) for further antiprotozoal scrutiny. In this work the synthesis and characterization of
these two novel fatty acids will be presented together with some preliminary results on their antiprotozoal and enzyme
inhibitory activities. (G.A. Cintrón and M. M. Cartagena thank the UPR-Rio Piedras NIH-RISE program for financial support).
References:
1
D. Tasdemir, D. Sanabria, I. L. Lauinger, A. Tarun, R. Herman, R. Perozzo, M. Zloh, S. H. Kappe, R. Brun, and N. M.
Carballeira Bioorg. Med. Chem., 18, 7475-7485 (2010).
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979. HIV-1 gp120 induce upregulation and signaling through the α7 nicotinic receptor in macrophages. Manuel
(1)
Delgado-Velez , manuel_delgado1@hotmail.com, JGD Bldg. Lab 110, San Juan PR 00936, Puerto Rico ; Carlos Baez(2)
(3)
(2)
(1)
(4)(5)
(6)
Pagan ; Orestes Quesada ; Edwin Vazquez ; Laura Santiago-Perez ; Valerie Wojna
; Yamil Gerena-Lopez ; Loyda
(4)(7)
(8)
(1)(2)(4)
Melendez
; Walter Silva ; Jose Lasalde-Dominicci
. (1) Department of Biology, University of Puerto Rico, San Juan
PR 00931, Puerto Rico (2) Department of Chemistry, University of Puerto Rico, San Juan PR 00931, Puerto Rico (3)
Department of Physical Sciences, University of Puerto Rico, San Juan PR 00931, Puerto Rico (4) Specialized Neuroscience
Research Program in NeuroAIDS, University of Puerto Rico, Medical Sciences Campus, San Juan PR 00936, Puerto Rico (5)
Internal Medicine, Neurology Division, University of Puerto Rico, Medical Sciences Campus, San Juan PR 00936, Puerto Rico
(6) School of Pharmacy, School of Pharmaceutical Sciences, Medical Sciences Campus, San Juan PR 00936, Puerto Rico (7)
Department of Microbiology and Medical Zoology, University of Puerto Rico, San Juan PR 00936, Puerto Rico (8) Department
of Physiology, University of Puerto Rico, Medical Sciences Campus, San Juan PR 00936, Puerto Rico
HIV-1 envelope gp120 activates a unique calcium mobilization mediated by CXCR4 and CCR5 in human monocyte-derived
macrophages (MDMs) which is believed to contribute to the immunosuppression in HIV seropositive patients. The highly
calcium permeable α7-nicotinic acetylcholine receptor (α7-nAChR) is expressed in human macrophages and plays a pivotal
role in inflammatory processes. Herein we demonstrate that HIV-1 seropositive patients exhibit high levels of α7-nAChR in
monocytes, MDMs and lymphocytes that could explain, in part, the decline in immune defenses. Moreover, this functional
upregulation is associated with elevated intracellular calcium mobilization that could trigger apoptotic events in MDMs.
Furthermore, the gp120-induced upregulation confers an anti-inflammatory phenotype in MDMs and the activation of
upregulated α7-nAChR could reverse the phenotype as increased calcium levels could trigger apoptosis. These results
position the α7-nAChR as a novel therapeutic target for adjunctive therapy.
980. Effects of lipid-analog detergent solubilization on the functionality and cubic phase mobility of the Torpedo
(1)
californica nicotinic acetylcholine receptor. Luis F Padilla-Morales , luisx9felipe@gmail.com, Julio Gracia Diaz Bldg,
(1)
(2)
Room 110, San Juan PR 00931, Puerto Rico ; Pamela C De La Cruz-Rivera ; Claudio L Morales-Pérez ; Guillermo A
(3)
(3)
(4)
(2)
(2)
Asmar-Rovira ; Raymond C Stevens ; Orestes Quesada ; Jose Lasalde-Dominicci ; Carlos A Baez . (1) Department of
Chemistry, University of Puerto Rico-Río Piedras Campus, San Juan PR, Puerto Rico (2) Department of Biology, University of
Puerto Rico-Río Piedras Campus, San Juan PR, Puerto Rico (3) Department of Molecular Biology, Scripps Research Institute,
La Jolla CA, United States (4) Department of Physical Sciences, University of Puerto Rico-Río Piedras Campus, San Juan PR,
Puerto Rico
In the present study, we characterized the effect of detergent solubilization and affinity column purification on Torpedo
californica nicotinic acetylcholine receptor (nAChR) by using a series of lipid-like detergents with similar acyl composition to
the most abundant fatty acids found in the native tissue of Torpedo (18:1, 18:0, 16:1, 16:0) as well as cholesterol-analog
detergents. Fatty acid analogs included members of the Fos-choline (FC) family of detergents (FC-12,-14, -16 and lyso-FC16), while cholesterol analogs were represented by cholate, taurocholate and CHAPS. Each detergent was used to solubilize
and purify the nAChR using established affinity column protocols, followed by analytical size exclusion chromatography (ASEC) to probe the stability and aggregation state of the nAChR in solution, as well as planar lipid bilayers to probe ion channel
function. The overall results showed that the stability and function of the solubilized and purified receptor are preserved in lipidanalog detergents that have acyl chains similar to the most abundant lipid (18:1, 18:0, 16:1, and 16:0) in the endogenous
Torpedo lipid environment, providing a suitable set of detergents for future structural studies. We also performed lipidic cubic
phase (LCP) fluorescence recovery after photobleaching (FRAP) experiments using fluorescently-tagged-Torpedo nAChR
solubilized and affinity purified in FC-12, -14 and lyso-FC-16 detergents to estimate the mobile fraction and diffusion coefficient
with the goal of using these data to perform LCP crystallization trials within a narrower crystallization space. These detergents
display a linear increase in mobile fraction and diffusion coefficient (LFC-16>FC12>FC-14) which is inversely proportional to
the percentage of dimmer in these detergents (FC-14>FC12>LFC-16). These experiments will serve to establish correlations
to define suitable conditions for nAChR crystallization in LCP.
(1)

981. Identification and characterization of a novel fibrinolytic activity from a fungal culture. Edmarie Martinez ,
(1)
edmarie.martinez17@gmail.com, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Luis M Lopez ,
(1)
luismalopez@msn.com, 205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico ; Vibha Bansal , vibha.bansal@upr.edu,
205 Ave. Antonio R Barcelo, Cayey PR 00736, Puerto Rico . (1) Department of Chemistry, University of Puerto Rico at Cayey,
Cayey PR 00736, Puerto Rico
Thrombo-vascular disorders are a leading cause of death all over the world. Hence clinical agents for treatment of such
disorders are in high demand. The clinical drugs for such treatment are usually fibrinolytic agents (FA) capable of dissolving
blood clots. In this work we report the isolation and characterization of a novel fibrinolytic agent from a fungal species cultured
in the laboratory. The isolation of the active protein was done using a multi step approach of precipitation, ion-exchange, and
size exclusion chromatography. The pure FA was then characterized for its molecular size, fibrin specificity and inhibition
characteristics.
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982. Modifications in the growth of cultured human cells due to the effects of cyanide from mining wastewater. Aida
(1)
Liliana Barbosa , abarbosal@unicartagena.edu.co, Exact and Natural Science Faculty, 1Research Laboratory of Catalysis
(2)
(1)
(1)
and New Materials, LICATUC, Cartagena Bolivar NA, Colombia ; Dacia Malambo ; Isel Castro ; Katia Acevedo . (1)
chemistry, University of Cartagena, Cartagena Bolivar NA, Colombia (2) Medicine, University of Cartagena, Cartagena Bolivar
NA, Colombia
The improper use of cyanide produces biochemical, morphologic and physiological changes that affect human health. Cyanide
inhibits the enzyme of the cytochrome oxidase mitochondrial respiratory chain causing histotoxic hypoxia, associated with
DNA damage. In this study, blood samples from healthy adult subjects were cultured in fetal bovine serum (20%),
phytohemaglutinin-P, using RPMI 1640 and incubation by 72 hours at 37 º C, adding colchicine 1% and centrifuging at
1200rpm. Then, samples were washed with a hypotonic solution (0.075M KCl), centrifuged again and adopted as control
sample (untreated cells). Stains were made with 2% Giemsa fixing with Carnoy solution (methanol-acetic acid 3:1) for their
-1
-1
direct microscopic observation. Similar cultures were performed with cyanide synthetic water of 5 mg L to 100 mg L (levels
found in mining effluents of South Bolivar, Colombia) and photodegradate water using TiO2 Degussa P-25, in order to remove
95% of cyanide. Once removed the TiO2 supernatant, this was inoculated to identify its action on cell growth. Concentrations of
-1
-1
-1
cyanide in 1 mg L showed poor cellular growth, while 10 mg L and 20 mg L registered reduced cellularity, apoptosis and
-1
morphological changes in DNA fragmentation. This results show that only a cyanide 1mg L , promotes the neurotoxicity in
subjects being susceptible to damages in immune system, requiring coupling to processing of cyanide photodegradation other
technology for achieve removals less of 0.5 mg L-1 which does not inhibit the cell growth, way you can avoid damage to the
leukocyte.
Keywords: Photodegradation, cyanide, mining, cell growth, leukocyte
983. Assessment of the anti-oxidant capacity, anti-carcinogenic activity, and identification of individual polyphenols
by LC/MS in methanolic extracts of Minthostachys mollis (Muña), Mutisia acuminate (Chinchilcuma), Senecio
sublutescen (Senecio), Acanthoxanthium spinosum (Spiny cocklebur) and Salix humboldtiana (Sauce rind). Corina
(1)
Vera Gonzales , corinavg@gmail.com, Calle santa catalina 117 Arequipa Peru, Arequipa Arequipa 054, Peru . (1)
Universidad Nacional de San Agustin de Arequipa, Arequipa Arequipa 05154, Peru
Various plant species in Peru have been utilized in traditional medicine, and are important in the treatment of different
ailments. However, their biological activity and individual bioactive compounds have not been studied and elucidated in detail.
Methanolic extracts were prepared and the LC/MS analysis was performed using a Phenomenex Luna C18(2) column with UV
detection at 280 and 320 nm using electro-spray ionization (ESI). The mobile phase consisted of A: water/acetic acid 98/2 (v/v)
and B: wáter/acetonitrile/acetic acid 49.5/50/0.5 with a flow rate of 1 mL/min in a gradient. The plant extracts (0-100 mg/mL)
were incubated using various cancer lines . The anti-oxidant capacity of the plant extracts (0-100 mg/mL) was measured using
the ABTS method. Different benzoic acid, flavanone glycosides and aglycones were identified in all the plant extracts. The
main identified compounds in all the plant extracts were ellagic acid and chlorogenic acid. The methanolic extracts exhibited
concentration-dependent anti-carcinogenic activity in all the cancer cell lines. The most active plant extracts in the various
cancer cell lines were: melanoma (A-375): Mutisia acuminate (IC50 = 0.42 mg/mL), breast (MDA-MB-231): Mutisia acuminate
(IC50 = 0.51 mg/mL), colon (HCT-116): Minthostachys mollis (IC50 = 0.70 mg/mL), liver (Hep-G2) Acanthoxanthium spinosum
(IC50 = 0.76 mg/mL), and prostate (PC-3): Minthostachys mollis (IC50 = 0.88 mg/mL). All the plant extracts exhibited
considerable anti-oxidant capacity. Multiple individual polyhenols were characterized for the first time in these plant species.
Considerable anti-carcinogenic activity of the methanolic extracts was observed, which correlated well with their anti-oxidant
capacity.
984. Volatile fractions and essential oils isolated opf the flowers and leaves of Sonchus oleraceus from San Juan de
(1)
Acosta (Atlántico). Amner Muñoz-Acevedo , amnerm@uninorte.edu.co, Km 5 vía Puerto Colombia, Barranquilla Atlántico
(2)
(2)
(1)
08001000, Colombia ; Adriana Lucía Méndez Beltrán ; Eliana Margarita Ortega Morales ; Mónica Eliana Niño Porras . (1)
Departamento de Química y Biología, Universidad del Norte, Barranquilla Atlántico 08001000, Colombia (2) Programa de
Química y Farmacia, Universidad del Atlántico, Barranquilla Atlántico 08001000, Colombia
Sonchus oleraceus (Asteraceae) is an annual herb, which has a characteristic odor and it´s considered weed. This specie is
known as "venadillo" in the Atlantico State and it´s used in ethnomedicine, as tea/decoction, for the treatment of colics, and
emmenagogue, by Mokaná Indigenous Reservation. There are not literature reports about their chemical compositions of the
aereal parts. In this work, the constituents present in the extracts/essential oils (EO), isolated by SDE/hydrodistillation, of the
flowers (F)/leaves (L) of Sonchus oleraceus wild from San Juan de Acosta, were determined by GC-MS. Table 1 contains the
main compounds identified in the extracts/EO. Chemical constituents grouped according to the types of compounds are
showed in the Table 2.
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Table 1. Main compounds identified in the extracts/essential oils of Sonchus oleraceus wild

a

tR, min

Compounds*

RI

15.03
21.95
22.68
24.41
24.97
25.61
27.14
27.43
28.21

Terpinen-4-ol
Thymohydroquinone dimethyl ether
α-Humulene
δ-Cadinene
Elemol
Oxygenated ses uiterpene
τ-Muurolol
α-Cadinol
Oxygenated sesquiterpene
Yield. %

1176
1424
1450
1513
1537
1564
1630
1644
1683

Relative amount, %
F-SDE
L-SDE
5.1
5.8
7.0
1.2
6.4
2.5
11.0
11.7
1.7
5.1
3.8
9.1
6.5
7.4
14.4
20.3
4.2
4.0

*

F-EO
3.4
5.5
9.6
15.8
2.5
36
6.1
15.7
3.4
0.2%

L-EO
4.9
1.3
1.6
11.3
10.6
6.1
7.2
23.2
2.7
0.05%

a

Compounds were identified according to the comparison with MS database spectra. Retention indices relative to C7-C35 nalkanes on the column SHRX1-5MS. tr. Traces (< 1%)
Table 2. Types of compounds found in the volatile fractions/essential oils of flowers/leaves of Sonchus oleraceus.

Types of compounds
Monoaromatic ethers
Monocyclic sesquiterpenes
Bicyclic sesquiterpene
Monocyclic sesquiterpene alcohols
Bicyclic sesquiterpene alcohols

Relative amounts, %
F-SDE
L-SDE
7.0
1.2
6.4
2.5
20.0
19.3
5.5
14.2
35.2
41.9

F-EO
5.5
9.6
28.9
6.1
35.6

L-EO
1.3
1.6
22.0
16.7
43.7

985. Peroxidase, polyphenoloxidase and pectinmethylesterase in the fruit of blackberry (rubus glaucus). Jairo
(1)
Granados Enrique Granados , jairoenriquegm@yahoo.com, Diagonal 18 No. 20-29, Fusagasugá Cundinamarca 57-1,
(1)
Colombia ; Dolffi Rodríguez , drodriguezcampos@yahoo.es, Diagonal 18-N° 20-29, Fusagasugá Cundinamarca 57-1,
Colombia . (1) Departamente of Chemistry, Universidad de Cundinamarca, Fusagasugá Cundinamarca 57-1, Colombia
The fruit of blackberry (Rubus) is a soft fruit so it is considered highly perishable having a lifespan of 3-5 days, thus resulting in
large post-harvest losses. The main objective of this study was the physicochemical characterization and evaluation of the
enzymes peroxidase (POD), polyphenoloxidase (PPO glaucus) and pectinmethylesterases (PME) in the pulp, which is
involved in processes the enzymatic browning during fruit ripening and cell wall degradation in fruit ripening. ,also to assess
the effectiveness of three inhibitors ascorbic acid, sodium chloride and calcium chloride at three concentrations 1, 2 and 4%.
The Rubus glaucus were sampled from two farms located in the municipalities of San Bernardo and Sylvania, which was
collected in two maturity indices 2 and 5 according to the color chart designed by ICONTEC known as NTC 4106. It was found
that most variables did not differ significantly between farms, but between the rates which is consistent because they are fruits
of two different physiological maturity indices. As best treatment in the inhibition of these enzymes evaluated were the
application of calcium chloride in three concentrations at 1, 2 and 4%, the highest concentration in the most effective, being
the PME enzyme produced by the demethylation of pectin, which combines with calcium to form calcium + pectin matrix and
thus strengthens the cell wall (Galetto, cited by Casado., 2004). These results were confirmed enzyme with increased fruit
hardness index 5 compared with the control treatment.
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986. Catalase, peroxidase and polyphenoloxidase in fruit of passiflora edulis f. edulis. Dolffi Rodríguez ,
(1)
dolffy.rodriguez@unad.edu.co, Av 7- 2E-27, Arbeláez Cundinamarca 57-1, Colombia ; Jairo Enrique Granados ,
jairo.granados@unad.edu.co, Calle 14-sur -14-23, Bogotá D.C Cundinamarca 57-1, Colombia . (1) Departament of Chemistry,
UNAD, Bogotá D.C Cundinamarca 57-1, Colombia
Introduction. Some studies (1) have characterized the physical and chemical maturity of gulupa (Passiflora f. edullis edullis),
however, is unknown enzymatic activity of the fruit, which is fundamental to understanding biochemical processes of
maturation and therefore senescencia. Study characterized kinetically the enzymes catalase (CAT), peroxidase (POD) and
polyphenoloxidase (PPO), in the pulp. Methodology: sensory mature fruits from three farms in the region of Sumapaz
(Colombia). Study characterized the physical and chemical pulp and peel, according to the techniques of the AOAC (2). The
enzyme extract was obtained by acetone powder (3). CAT activity was determined by the permanganometric technique (4),
and POD and PPO activities were estimated by measuring the increased absorbance at 470 nm and 475 nm, every 15 s for
120 s (5). Results: the optimum temperature and pH of the enzymes were detected in the range of 37 ° C to 50 ° C and pH
6.0 to 7.0, respectively, which agrees with studies in fruits such as pear, pitaya and eggplant. On the other hand, it was
observed that showed higher catalase and peroxidase activity expressed lower enzyme activity. Furthermore, the three
enzymes showed a good affinity for substrates. The physical and chemical variables of the fruit, the fruit sampled indicated a
state of maturity 1. Conclusions: Additionally, the pulp exhibited higher CAT activity, followed by PFO, suggesting that CAT is
more effective in degrading hydrogen peroxide associated with the physiological maturity of the fruit, while POD and PPO, are
most closely related to the biochemical processes of browning.
(1)

987. Chemical study of condensed tannins (CT) in forage. Jairo Enrique Granados , jairo.granados@unad.edu.co,
(1)
Calle 14 sur-14-23, Bogotá D.C Cundinamarca 57-1, Colombia ; Dolffi Rodríguez , dolffy.rodriguez@unad.edu.co, Av 7 N°
2E- 27, Arbelaez Cundinamarca 57-1, Colombia . (1) Departament of Chemistry, UNAD, Bogotá D.C Cundinamarca 57-1,
Colombia
Tannins are polyphenolic polymers produced in plants as secondary compounds and have the ability to form molecular
complexes with proteins, polysaccharides, nucleic acids, steroids, alkaloids and saponins. Based on the chemical origin are
classified into hydrolysable and condensed tannins (CT). (Tassilo T., et al, 2006). The plant material collected corresponded to
the forage species sambucus nigra and polygonum altumm, of which leaves and stems were sampled in three periods of
regrowth (7, 9 and 11 weeks respectively). The samples collected (500g each), dried in an oven of recirculated air at 60 ° C,
then crushed and stand by for triplicate chemical analysis nutritional dry matter (DM), ash (CZ), total protein ( TP), ether
extract (EE), NDF, ADF, CF, hemicellulose , calcium and phosphorus, according to the analytical techniques of the AOAC
(1990). Condensed tannins (CT) were determined in triplicate according to the spectrophotometric method described by Terrill,
et al., (1992), also conducted a statistical analysis of selectivity, linearity, accuracy and precision of the method (Lastra V ,et al,
2000) , data were analyzed using SAS(2006).The results showed that the nutritional components of the two legumes were
established as optimal for high tropical fodder potential due to its high content of total protein, low fat, high in cell wall and
minerals especially calcium and phosphorus, with relation to the CT showed higher concentrations in the species polygonum
altumm, being higher the value of the regrowth period 3 (11 months). However, the levels shown by the two species were
relatively low compared to others (Romero, et al., 2000) finally showed that the periods of regrowth caused a statistical effect
(p < 0.05) on the production of tannins in forages
(1)

988. What are nominal properties and examinations? Françoise Pontet , francoise.pontet@orange.fr, 2 rue A Paré,
(1)
(1)
(1)
(1)
Paris NO, France ; Gunnar Nordin ; René Dybkaer ; Urban Forsum ; Xavier Fuentes-Arderiu . (1) IUPAC Division VII,
Chemistry and Human Health SubCommittee on Nomenclature for Properties and Units (SC-NPU), United States
Metrology is related to quantities. Laboratory sciences also deal with nominal properties, not covered by the 'International
vocabulary of metrology – Basic and general concepts and associated terms (VIM)'. There is a need for a similar vocabulary
about examinations others than measurements (notably classification of blood cells, blood grouping, and identification of
microbes). The process to elaborate this vocabulary is similar to that of the VIM revision : a wide opening to the relevant
organisations providing recommendations. The definitions and examples of the VIM are partly adapted to nominal properties
and examinations. ISO terminology work rules are applied. The current document includes 73 entries, with terms, definitions,
notes and examples. It comprises three parts : Nominal properties, Nominal examinations, Nominal examination standards.
This poster presents explanatory excerpts from the document with relation to their superordinates, that cover both quantities
and nominal properties. A diagram illustrates the ISO terminology conceptual scheme. Discussion points are raised, aiming at
opening fruitful exchanges between authors and readers: are nominal properties a sort of quantities? How to define 'nominal
examination uncertainty'? Is it preferable to use and define 'nominal examination precision' or 'nominal examination
imprecision'? What is a 'blank nominal property value'? Is the concept of 'calibration' applicable to nominal examinations? This
work helps laboratory scientists, professional societies and manufacturers to discuss and understand the basic concepts
related to nominal properties -- hitherto lacking an appropriate vocabulary for laboratory sciences.
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989. Identification of novel toxins from two scorpions, Liocheles australasiae and Isometrus maculatus, inhabiting
(1)
Japan. Yoshiaki Nakagawa , naka@kais.kyoto-u.ac.jp, Kitashirakawa, Sakyo-ku, Kyoto Kyoto 606-8502, Japan ; Masahiro
(1)
(1)
Miyashita ; Hisashi Miyagawa . (1) Graduate School of Agriculture, Kyoto University, Sakyo-ku, Kyoto Kyoto 606-8502,
Japan
Scorpions are venomous animals and many thousands of people are stung worldwide and hundreds are died in the world.
Two scorpion species, Liocheles australasiae (Hemiscorpiidae) and Isometrus maculatus (Buthidae), inhabit the southern
islands of Japan. Even though we have not suffered serious damage from them, scorpions are utilizing venoms to catch
insects. To date, we isolated four toxins from L. australasiae (LaIT1 and LaIT2) and I. maculatus (Im-1 and Im-2) by repeating
HPLC fractionation and monitoring the insecticidal activity against cricket. Structures of these novel toxins were determined
using MS and Edman degradation as well as cDNA cloning. LaIT1 is composed of 36 amino acids with two disulfide bonds,
and LaIT2 is of 59 amino acids with three disulfide bonds. Im-1 is linear peptide with 56 amino acids without cysteine residues,
and Im-2 is composed of 67 amino acids with 4 disulfide bonds. LaIT1 shows no sequence homology to any other known
toxins and the mode of action is unknown. Even though the patterns of disulfide linkage of LaIT2 and Im-2 are not confirmed,
the sequence of LaIT2 is homologous to β-KTx affecting potassium channel, and Im-2 is homologous to the other toxins
affecting Na-channel. We also evaluated other biological activities of these novel toxins, finding that LaIT2 and Im-1 have antibacterial activity and Im-2 has mammal toxicity against mice. In the further study, we examined the structure-activity
relationship of LaIT1.
References:
Matsushita et al., Toxicon 50, 861-867 (2007) ; Matsushita et al., Biosci. Biotechnol. Biochem., 73, 2769-2772 (2009) ;
Miyashita et al., Biosci. Biotechnol. Biochem., 74, 364-369 (2010)
990. Effect of some (-)-kaurenes on the viability of human peripheral blood mononuclear cells. Alfredo N.
(1)
(2)
Usubillaga , usubillaga@intercable.net.ve, Calle Loma Redonda 0-63, Merida Merida 5101, Venezuela ; Yndra Cordero ;
(3)
(4)
Grecia M Corao ; José A Cova . (1) Facultad de Farmacia y Bioanálisis, Universidad de Los Andes, Merida Merida 5101,
Venezuela (2) Facultad de Farmacia y Bioanálisis, Universidad de Los Andes, Merida Merida 5101, Venezuela (3) Facultad de
Farmacia y Bioanálisis, Universidad de Los Andes, Merida Merida 5101, Venezuela (4) Facultad de Medicina, Universidad de
Los Andes, Mérida Merida 5101, Venezuela
Kaurenes are known to have a wide range of biological activities. The possible cytotoxic activity of ten kaurenes on human
mononuclear cells, obtained from peripheral blood, was studied having in mind future studies on their antitumoral activity. The
6
mononuclear cells were obtained using the Ficoll-Hypaque technique, adjusted to 2x10 cell/ml and incubated with kaurenes
-5
-5
-5
-5
during 48 hr at 3x10 , 30x10 , 300x10 , and 3000x10 µmol/well. Kaurenic acid did not show toxicity at all concentrations
studied.
Table 1. Cell viability at different concentrations of kaurans
-5)
Kaurenes concentrations (µmol x 10
Kaurenic acid
Grandiflorenic acid
Ent-15α-hydroxy-kaur-16-en-19-oic acid
Ent-15α-acetoxy-kaur-16-en-19-oic acid
Ent-kauran-19-oic acid
Ent-16α-hydroxy-kauran-19-oic acid
Ent-kaur-16-en-19-ol
Ent-kaur-16-en-19-ol acetate
Ent-15,16-epoxi-17-acetoxy-kauran-19-oic acid
Ent-15-oxo-kaur-16-en-19-oic acid 2,3,4,6-tetra-acetyl-α-D-pyranosyl ester
Possitive Control
Negative Control
Blank

3
91
73
88
77
74
49
79
41
92
99
25
99
0

30
82.4
58.2
86.8
58.6
38.7
35.9
35.8
21.1
87
94
25
99
0

300
75.1
9.1
59.8
36.6
24.9
11.6
8.7
11.1
58.6
0
25
99
0

3000
64.1
4.5
17.4
33
8.3
8.7
2.6
6.0
44
0
25
99
0

The least toxic of all kaurenes studied was 15,16-epoxi-17-acetoxy-(-)-kauran-19-oic acid with a celular viability of 99% at
-5
3x10 , mol/well. The most toxic compounds at all concentrations were (-)-kaur-16-en-19-ol acetate and 16α-hydroxy-(-)kauran-19-oic acid. On the other hand (-)-kaur-9(11)16-dien-19-oic acid and (-)-kaur-16-en-19-ol were only toxic at the highest
concentration studied, while 15α-acetoxy-(-)-kaur-16-en-19-oic acid, and (-)-kauran-19-oic acid were toxic at high
concentrations. According to these results (-)-kaur-16-en-19-oic acid and 15,16-epoxi-17-acetoxy-(-)-kauran-19-oic acid could
be used for in vivo experiments and possibly with therapeutic purposes without much risk.
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991.
Inhibition of prostaglandin E2 production by synthetic wogonin analogs.
Santosh K Gurung ,
(2)
gurungsantoshkumar@yahoo.com, Khudi, Pokhara Kaski 3370, Nepal ; Haeil Park . (1) Department of Pharmacy, Pokhara
University, Pokhara Kaski 3370, Nepal (2) Department of Pharmacy, Kangwon National University, Chuncheon Kangwon-do,
Republic of Korea
Effects of wogonin analogs on COX-2 catalyzed PGE2 production on lipopolysaccharide-induced RAW 264.7 cells were
investigated. Wogonin Analogs were prepared via several different synthetic pathways. Among wogonin analogs tested, 8halogeno and 8-nitro analogs showed strong inhibitory activities against COX-2 catalyzed PGE2 production from LPS-induced
RAW 264.7 cells. Effect of wogonin was largely depended on structural alteration of the 8-methoxy group.
992. Modulation of biocatalytic properties of lipase from Thermomyces lanuginosus through chemical amination.
(1)
(2)
Claudia Ortiz López , ortizc@uis.edu.co, Carrera 32 N°31-05, Bucaramanga Santander, Colombia ; Magaly Galvis ;
(2)
(3)
Rodrigo Torres Sáez ; Roberto Fernández-Lafuente . (1) School of Bacteriology and Clinical Laboratory, Universidad
Industrial de Santander, Bucaramanga Santander NA, Colombia (2) School of Chemistry, Universidad Industrial de Santander,
Bucaramanga Santander NA, Colombia (3) Department of Biocatalysis, Institute of Catalysis, Cantoblanco Madrid, Spain
Design of new biocatalysts has been of great importance for both biotechnological and pharmaceutical applications of
enzymes. Chemical modification of proteins in order to modify enzyme structures can be a useful tool to modulate
biocatalytical properties of enzymes such as microbial lipases. In this work, effect of chemical modification on lipase from
Thermomyces lanuginosus (TLL) adsorbed on octyl agarose supports was carried out at different extensions (10, 50 and
100%) for modulation of activity and stability of TLL. For tis aim, we use 1M ethylene-di-amine at pH 4.75, modifying Asp and
Glu residues in the surface of immobilized enzyme. Aminated enzyme preparations increased 2 times their enzyme activities
compared to enzyme without modification at pH 7 and pH 11. On the other hand, thermostability of modified immobilized TLL
preparations was also dramatically increased in relation to TLL enzyme preparations without modifications. Finally, aminated
immobilized TLL preparations were characterized by native and denaturant protein electrophoresis to determine changes on
oligomeric conformations of TLL onto octyl agarose.
993. Modulation of biocatalytic properties by chemical amination of immobilized preparations of lipase B from
(1)
Candida Antarctica. Rodrigo Torres Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Sanatnder NA,
(1)
(2)
(3)
Colombia ; Mónica Ruiz ; Claudia Ortiz López ; Roberto Fernández-Lafuente . (1) School of Chemistry, Universidad
Industrial de Santander, Bucaramanga Santander NA, Colombia (2) School of Bacteriology and Clinical Bacteriology,
Universidad Industrial de Santander, Bucaramanga Santander NA, Colombia (3) Department of Biocatalysis, Instituto de
Catálisis y Petroleoquímica, Cantoblanco Madrid 28049, Spain
Lipases possess an interesting mechanism of interfacial activation that allows alterations of their 3D and active center
conformations by using of different immobilization and chemical modification techniques. Among these techniques, chemical
modification of lipases in solid phase has allowed modulation of their biocatalytic properties. Chemical modification of enzymes
in solid phase has the following advantages: easy control of reaction, absence of protein precipitates or intermolecular
reactions, previous stabilization of the enzyme to modify, and so on. In his study, effect of amination of carbodiimide activated
carboxyl groups of lipase B from Candida antarctica immobilized on octyl agarose supports was studied. Chemical
modification by amination was evaluated at 3 degrees: 10%, 50% and 100% of modified carboxyl groups and Tyr from CAL-B.
This modification should alter ionic network of protein surface structure. Catalytic properties of enzyme activity and thermal
stability of different chemically modified preparations of immobilized CAL-B were evaluated at different pH and temperature
conditions, finding dramatic differences in these properties on modified lipases compared to native lipase. For example, at pH
7.0, preparations of immobilized lipase with modification of in 100% were 3 times more active than lipase without modification.
Because lipase immobilization was reversible, desorption of lipase from the support was performed by triton X-100. These
desorbed lipases were characterized by both protein native electrophoresis and iso-electrofocusing, showing a progressive
increasing on isoelectric point (pI) of lipases as modification degree was raised.
994. Crude extracts from various Capsicum spp. fruits exhibited insecticide activity in the Artemia salina bioassay.
(1)
Ileana I. Rodríguez-Vélez , ileana.rodriguez5@upr.edu, 100 Carretera 908 Estación Postal CUH, Humacao Puerto Rico
(2)
00791, Puerto Rico ; Verónica Burgos-Villodas . (1) Department of Chemistry, University of Puerto Rico, Humacao Campus,
Humacao Puerto Rico 00791, Puerto Rico (2) Petra Mercado Bougart High School, Humacao Puerto RIco 00791, Puerto Rico
Most of the synthetic insecticides used nowadays are harmful to both, humans and the environment. In addition, most of them
become obsolete due to the resistance acquired overtime by insects. Therefore, research to obtain new potential insecticides
in nature is necessary for the development of alternative and safer pest-controlling agents. In this project we tested the
insecticide activity of the organic extracts obtained from the skins and seeds of fruits from five pepper species (Capsicum
annum and C. minimum: arbol-dry, jalapeño, serrano, anaheim, and lemon peppers). We used the Artemia salina bioassay in
order to detect the correspondent activity on each crude extract. Our hypothesis established that the abundance of capsaicin
(1), a known insecticide present in the seeds of hot peppers, would cause a strong insecticide activity (low LC50 values) within
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the seed extracts. Conversely, we observed that the stronger insecticide activity became from the skin extracts. Moreover, the
skin of one of the sweet peppers analyzed (with none or minimal content of 1) exhibited the strongest insecticide activity.
These results suggest that other chemical constituents aside from 1 must cause the activity observed. The bioassay-guided
isolation of these active metabolites will be the next step in our research work.

(1)

995.
Mussel-inspired antibacterial hydrogels for biomedical applications.
José G. Rivera , joserivera@northwestern.edu, Chemistry of Life Process Institute, Evanston Illinois 60208, United States ; Dominic E.
(2)(1)
(2)(1)
(2)(1)
(2)(3)(4)(1)(5)(6)
Fullenkamp
; Lihong He
; Rahul Varshney
; Phillip B. Messersmith
. (1) Chemistry of Life Processes
Institute, Northwestern University, Evanston Illinois 60208, United States (2) Biomedical Engineering Department,
Northwestern University, Evanston Illinois 60208, United States (3) Materials Science and Engineering Department,
Northwestern University, Evanston Illinois 60208, United States (4) Chemical and Biological Engineering Department,
Northwestern University, Evanston Illinois 60208, United States (5) Institute for Bionanotechnology in Medicine, Northwestern
University, Evanston Illinois 60208, United States (6) Robert H. Lurie Comprehensive Cancer Center, Northwestern University,
Evanston Illinois 60208, United States
Water-soluble polyethylene glycol (PEG) polymers were synthesized with reactive 3,4-dihydroxyphenylalanine (DOPA) ending
functional groups. This DOPA-based chemistry is inspired by the mussel, where DOPA plays an important role in the ability of
the mussel to adhere to almost any surface in an aqueous environment. Silver doped hydrogels were synthesized by the
reaction of silver nitrate and a branched catechol modified polyethylene glycol (PEG) polymer, to form a cross-linked
biomaterial containing silver nanoparticles. This was achieved by the spontaneous reduction of silver, coupled to oxidation and
cross-linking of the polymer. The resulting material exhibits elastic mechanical properties, as well as antibacterial activity due
to the entrapped silver nanoparticles. These hydrogels have great potential in medical applications such as tissue sealants
and coatings of medical devices.
996. Sprouty proteins affect the kinetics and fate of mesenchymal cells during osteoblast differentiation. Ruth G.
(1)
(1)
León , ruthchen@yahoo.com, 81 Research Drive, Scarborough Maine 04074, United States ; Robert Friesel . (1) Center for
Molecular Medicine, Maine Medical Center Research Institute, Scarborough Maine 04074, United States
Sprouty (Spry) is an inhibitor of receptor tyrosine kinase signaling pathways in part by acting upon components of the Ras-RafERK pathway. We showed that Spry2 expression in calvarial osteoblasts precedes that of osteocalcin, suggesting that Spry
may regulate the duration and intensity of FGF signaling during differentiation. Here, we aim to determine the expression and
regulation of Sprys in non-committed mesenchymal cells during osteoblast differentiation. The mesenchymal progenitor cell
line 10T1/2 was differentiated with BMP-9 and samples collected for ALP staining, real-time PCR and western blot analysis.
During differentiation, Osterix, Runx2, osteocalcin and Spry1 are up regulated, while Spry4 is slightly down regulated and no
major changes are observed for Spry2. Over expression and knockdown of Spry4 resulted in decreased and increased
osteoblast marker gene expression respectively. In cells treated with the ERK inhibitor UO126 the expression pattern of Spry1
and Spry4 increases and decreases respectively, suggesting different regulatory mechanisms. Our data suggest that different
Spry proteins have distinct functions in osteoblast differentiation and may play a role in mesenchymal cell fate determination.
This research is supported by NIH grants R01 DK73781 and NCRR RR15555.
997. Genomescapes and specificity landscapes of DNA binding proteins and small molecules. José A. Rodríguez(1)
Martínez , rodriguezmar@wisc.edu, 433 Babcock Drive, Madison Wisconsin 53706-1544, United States ; Aseem Z.
(1)(2)
Ansari
. (1) Department of Biochemistry, University of Wisconsin-Madison, Madison Wisconsin 53706, United States (2)
The Genome Center, University of Wisconsin-Madison, Madison Wisconsin 53706, United States
Synthetic DNA binding molecules are being developed with the goal of specifically regulating genes and controlling cell fate.
However, evaluating the specificity spectra of natural or synthetic DNA binding molecules is a nontrivial challenge that hinders
the ability to decipher and manipulate gene regulatory networks or engineer molecules that act on genomes. We compare the
DNA sequence specificities for different classes of proteins to synthetic DNA binding polyamides ligand, across the entire
sequence space using a combination of three powerful analytical techniques, cognate site identification (CSI), sequence
specificity landscapes (SSLs), and Genomescapes. These techniques, when, combined, provide a comprehensive, yet easily
interpretable, layout of the complete binding landscape of a DNA ligand, and help to unravel the intricacies of molecular
recognition and gene regulation. Our data reveal that Pyrrole/Imidazole polyamides bind their cognate sites as specifically, if
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not better, than natural proteins. The data also reveal the role of DNA microstructure, within the binding site and in flanking
sequences, in modulating binding affinity to cognate sites. Moreover, we find that low-to-moderate binding sites can have
dramatic cumulative affects in regulating target genes. The approach we describe will accelerate the creation of precisiontailored DNA therapeutics and uncover principles that govern sequence-specificity of DNA binding molecules.
(1)

998. Oxidation reactions in non human oxygen prototypes. Walleska De Jesús-Bonilla , wdejesus@uaa.edu, P.O.
(2)
Box 6150, Aguadilla Puerto RIco 00604-6150, Puerto Rico ; Juan López-Garriga . (1) Natural Sciences Department,
University of Puerto Rico at Aguadilla, Aguadilla Puerto Rico 00604-6150, Puerto Rico (2) Chemistry Department, University of
Puerto Rico at Mayagüez, Mayagüez Puerto Rico 00680, Puerto Rico
Today, efforts are focused in the production of a second-generation blood substitutes that minimizes the oxidative stress and
the tissue vasoactivity. The infused cell-free hemoglobin's can act as nitric oxide (NO) scavenger inducing vasoconstriction
and affecting blood pressure. Also, it can autoxide producing reactive oxygen species such as the superoxide ion and H2O2,
promoting hemolysis. Regarding this, Lucina pectinata hemoglobins HbI and HbII were used to explore correlations between
structure and the oxidative stability in the reactions with H2O2 and NO. The results indicate that the human cross-linked a-1
-1
DBBF-Hb has an autoxidation rate constant (kautox) of 0.090 h . The autoxidation rate constant for HbI was 0.055 h .
-1
-1
However, HbII and HbI PheB10Tyr variant have significant lower autoxidation rates of 0.003 h , and 0.008 h , respectively.
The kinetic rate constants for the reaction of a-DBBF-Hb, HbII, HbI PheB10Tyr, and HbI with H2O2 producing fluorescent heme
-1 -1
-1 -1
-1 -1
-1 -1
degradation products are 8.0 M s , 0.61 M s , 0.58 M s and 16.73 M s , respectively. This data suggests that TyrB10
significantly contributes to reduce the oxidation caused by H2O2. The kinetic rate constant for the oxy Hb oxidation with NO for
-1 -1
-1 -1
-1 -1
-1 -1
a-DBBF-Hb and HbII is 18.95 µM s , and 2.8 µM s , and for HbI and HbI PheB10Tyr is 91.6 M s , and 49.97 M s ,
respectively. These reactions suggest that in addition to TyrB10, there are other factors in HbII affecting the NO entrance to
the distal site leading to the slow HbII oxidation by this ligand. Furthermore, experiments with endothelial cells show that under
induced oxidative stress L. pectinata hemoglobins stimulate mild apoptosis to cells when forming the ferryl species in the
reactions with hydrogen peroxide. Taken together, our results suggest that L. pectinata HbII may represent a good model for
the design of future oxidative stable oxygen carrier with little or no vasoactivity.
999. Synthesis of CdS nanoparticles in a microwave oven and their application for blood serum sensing. Edmy J.
(1)
Ferrer-Torres , ejferrer@ponce.inter.edu, 104 Turpeaux Ind Park - Mercedita, Ponce Puerto Rico 00715, Puerto Rico ;
(2)
Miguel Castro . (1) Science and Technology Department, Interamerican University of Puerto Rico, Ponce Campus, Ponce
Puerto Rico 00715, Puerto Rico (2) Chemistry Department, University of Puerto Rico, Mayagüez Campus, Mayagüez Puerto
Rico 00680, Puerto Rico
Nanoparticles include any type of particle up to 100 nm in size. Because of their properties, they play an important role in a
wide variety of fields. We report here the formation of CdS nanoparticles from the microwave assisted reaction of
Cd(CH3CO2)2 with DMSO. DMSO serves as the solvent and as a controlled source of sulfide ions to form (CdS) 1<n<5 clusters
at the early stages of the process. The clusters grow into CdS nanoparticles, with diameters that range from 1.6 nm up to over
250 nm, with microwave heating. The time dependence of the onset of light absorption and absorbance are consistent with a
concurrent nucleation and growth processes. The formation of clusters and nuclei and their subsequent reactions is controlled
by turning on and off the energy supply consistent with an energy barrier to CdS nanostructures formation. Nanotechnology
may represent a tool for the improvement in our quality of life by providing a platform for new sensors or sensing element
components that can be integrated into functional sensors- to monitor chemicals closely related to health issues. Coronary
heart disease is the leading cause of death for both men and women in USA. The aim of the work presented here are to
evaluate the response of CdS semiconductor nanoparticles in the serum of patients who have been evaluated for cardiac
troponin.
1000. Synthesis and size-exclusion separation of water-soluble quantum dots for biomedical applications. Sonia J
(1)
(1)
Bailon-Ruiz , sonia.bailon@upr.edu, Mayaguez, Mayaguez PR 00680, Puerto Rico ; Luis Alamo-Nole ; Oscar Perales(2)
(1)
Perez ; Felix R Roman . (1) Department of Chemistry, University of Puerto Rico at Mayaguez, Mayaguez PR 00680, Puerto
Rico (2) Department of Engineering Science & Materials, University of Puerto Rico at Mayaguez, Mayaguez PR 00680, Puerto
Rico
Semiconductor quantum dots, QDs, exhibit strong size-dependent optical properties. This tunability in optical properties
enables these QDs to be considered as promising nanomaterials for medical applications in diagnosis, prevention and
treatment of diseases. The envisioned applicability of the QDs will rely on their chemical stability and suitable solubility in
aqueous phase. Accordingly, the present study is focused on the synthesis, characterization and purification of water-soluble
Cd-based QDs. Pure and Glutathione-functionalized CdSe@CdSe core-shell QDs were synthesized by microwave irradiation
technique in aqueous phase. Glutathione was selected in order to improve the biocompatibility of these QDs. As-synthesized
QDs were characterized by X-ray diffraction, UV-Vis spectroscopy, PL spectroscopy and dynamic light scattering (DLS). The
core-shell QDs exhibited an average crystallite size of 3.2 ± 0.4 nm. PL measurements revealed a strong emission peak
centered on 556 nm with FWHM ~34 nm. The presence of Glutathione on the nanoparticles surface did not affect the PL
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intensity but caused a slight red-shift in the emission peak (~561nm, FWHM ~51nm). The hydrodynamic diameters, measured
by DLS, were 12.7 ± 0.2nm and 25.2 ± 0.4 nm for pure and functionalized QDs, respectively. High Pressure Size Exclusion
Chromatography with VWD, FLD and ELSD (HPSEC) was used to purify and estimate the molecular weights of different QDs
fractions. Two main fractions of CdSe@CdS QDs, with apparent molecular weights between 100 and 300 KD, were obtained.
Our results evidence the viable synthesis and subsequent size-selection of water-stable and biocompatible core-shell QDs.
1001. Development of the nanomaterial based SERS optical ruler and its application in biology.
Teresa L
(1)
(1)
Demeritte , teresademeritte@gmail.com, 1400 JR Lynch ST, Jackson MS 39217, United States ; Lule Beqa ; Anant Singh
(1)
(1)
(1)
(1)
Kumar ; Dulal Senapati ; Sri Ranjini Arumugam ; Paresh Chandra Ray . (1) Department of Chemistry and Biochemistry,
Jackson State University, Jackson MS 39217, United States
Here we will discuss our development on gold nanobased long-range optical ruler for probing biomolecular dynamics and
cancer treatment. Current treatments have yielded promising results in the fight against cancer, but there is further need for
novel therapies to ameliorate the morbidity and mortality rates. The key to effective treatment of the disease is early and
accurate diagnosis. Therefore, optical-based distance measurements are essential for tracking bio-molecular conformational
changes, drug discovery, and a wide range of applications in analytical biochemistry. Gold nanoparticles and nanoprism
hybrids have the potential to radically change cancer detection and treatment. These hybrids merge both the properties of the
gold nanoparticles and nanoprism that helps creates new properties distinct from either nanomaterials. The high thermal
conductivity of the nanotube will be used to heat and shrink the tumor during treatment, while the gold nanopraticle will be
labled with antibody and aptamer making it selective to SK-BR-3 breast cancer cells, by identifying the proteins express on the
exterior of the cancer cells. After the nanohybrids binds to the protein makers, a distinct color change will occur and a twophoton scattering intensity should show an increase. HaCa T and DI TNC1 rat astrocytes, noncancerous cell lines, and MDAMB-231, and MCF-7 breast cancer cell lines will be used to demonstrate selectivity.
1002. Electrochemical characterization of Sn/CNF's composites as lithium-ion battery anodes.
Dionne M
(1)(2)(3)
Hernandez
, dmhernandezlugo@gmail.com, ST. 5 B-56, Urb. Jardines, Ceiba PR 00735, United States ; Emmanuel
(2)(4)
(2)(4)
(2)(3)
(2)(4)
Febus
; Frank Mendoza
; Brad R. Weiner
; Gerardo Morell
. (1) UNCF, NASA Harriet Jenkins Pre-doctoral
Fellowship Virginia, United States (2) University of Puerto Rico, Institution of Functional Nanomaterials Virginia, United States
(3) Department of Chemistry, University of Puerto Rico Virginia, United States (4) Department of Physics, University of Puerto
Rico, San Juan Puerto Rico 00931, United States
Commercial Li ion batteries mostly use graphite as the anode material because of its excellent stability. However, because the
theoretical specific capacity of graphite is low (372 mAh g), sample opportunity exists for the development of new anode
materials with higher capacities. The introduction of nanomaterials as electrodes in the cells, in place of conventional
electrodes, was intended to provide higher lithiation capability and an overall better performance simply because of the
nanomaterials extremely high surface area as compared to their bulk counterparts. Advanced Li ion batteries, hence, need a
binder-free electrode, to avoid such a type of capacity loss and which will include additional safety features. For this
nanostructures grown directly on a copper substrate need to be obtained. As part of this work electrochemical characterization
of Sn/CNF's composites directly on a copper substrate will be presented. They have been grown by using Sulfur assisted Hot
−6
Filament Chemical Vapor Deposition. The CVD chamber was pumped to 7.0 x 10 Torr and then filled with a mixture of 2.0%
CH4, 98.0% H2 with 500 ppm of H2S. This new electrode will serve as an active material for lithium-ion battery anode.
Structural characterization such as X-ray photoelectron spectroscopy (XPS), Raman spectroscopy, scanning electron
microscopy (SEM), transmission electron microscopy (TEM), and some electrochemical analysis on this electrode using CR
2032 coin cells will be presented.
1003. Architectural variations of ten transition-metal coordination polymers having linear and V-shaped thiophene(1)
based ditriazole bridging ligands. Wei Huang , whuang@nju.edu.cn, State Key Laboratory of Coordination Chemistry,
(1)
Nanjing Jiangsu Province 210093, China ; Bin Hu . (1) School of Chemistry and Chemical Engineering, Nanjing National
Laboratory of Microstructures, nanjing 210093, China
Two novel linear and V-shaped thiophene-based ditriazole bridging ligands, i.e. 2,5-di(1H-1,2,4-triazol-1-yl)thiophene (L1) and
3,4-di(1H-1,2,4-triazol-1-yl)thiophene (L2), have been synthesized and characterized. They are used to prepare ten transitionmetal coordination polymeric frameworks (five for each) exhibiting abundant structural diversity, where distinct metal/ligand
ratios (1:2, 1:1 and 2:1) and dimensions (1D, 2D and 3D) have been observed because of the alterations of the coordination
modes of central metal ions, the shape and conformation of ligands and the participancy of counterions. They are formulated
as {[Co(L1)2(H2O)2](ClO4)2}n (1), {[Zn(L1)2(H2O)2](ClO4)2}n (2), [Ni(L1)2(H2O)2](ClO4)2}n (3), [Ag(L1)(NO3)]n (4), [Cu(L1)(CN)]n
(5), {[Co(L2)2(H2O)2](ClO4)2}n (6), {[Zn(L2)2(H2O)2](ClO4)2}n (7), {[Ni(L2)2(H2O)2](ClO4)2}n (8), [Cd(L2)2(NO3)2]n (9) and
[Cu2(L2)(SCN)2]n (10). 1D chains have been formed in the cases of 4 and 6-9, while 2D planes have been built in 1-3. In
contrast, 3D networks have been constructed in 5 and 10 with different topologies because of the further linkage of CN and
SCN counterions.
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(1)(2)

1004. Synthesis of doping boron nitride nanostructures. Jose E Nocua
, joenob30@gmail.com, Calle Peregrina
(1)(2)
(1)(2)
1007 Apto 2 Santa Rita, Rio Piedras, San Juan Puerto Rico 00925, United States ; Frank Mendoza
; Gerardo Morell
.
(1) Physics, University of Puerto Rico, Rio Piedras San Juan 00931, United States (2) Institute for Functional Nanomaterials,
Rio Piedras San Juan 00931, United States
Boron nitride (BN) is a binary chemical compound, consisting of equal proportions of boron and nitrogen and its empirical
formula is BN. It's are structural analogues of carbon nanostructures, chemically inert, and potentially important in mechanical
applications that include the strengthening of light structural materials for the aerospace industry. Synthesize sulfur-doped BN
nanostructures, when BN is doped with sulfur, the sulfur take the place or replace some nitrogen atoms, donating electrons to
the lattice. Using borazine (B3N3H6) as a precursor and technique of hot filament chemical vapor deposition were deposited on
silicon substrates boron nitride nanostrucure. Their morphology was examined by scanning electron microscope (SEM) and
transmission electron microscopy (TEM), while its chemical composition was studied by techniques scanning electron
microscopy energy dispersive (EDS), Fourier transform infrared spectrometry (FTIR). These results indicate that the material
that is obtained is BN nanostructure.
1005. Interaction of functionalized single wall carbon nanotubes with Pseudomonas aeruginosa and Staphylococcus
(1)(2)
aureus bacteria. Olga L Medina
, olmecruz@gmail.com, Avenida Barbosa and Ave. Ponce de León, San Juan Puerto
(3)(4)(2)
(1)(2)
(1)
(1)
Rico 00931, United States ; Dionne M Hernández
; Jose E Nocua
; Mariela Rivera ; Adriana Collazo ; Raquel
(5)
(5)
(2)(6)
(1)(2)
(3)(2)
Rivera ; Alexander Borrero ; Javier Avalos
; Gerardo Morell
; Brad R Weiner
. (1) Department of Physics, University
of Puerto Rico, San Juan, PR 00931, United States (2) Puerto Rico, Institute of Functional Nanomaterials, San Juan, PR
00931, United States (3) Department of Chemistry, University of Puerto Rico, San Juan PR 00931, United States (4)
University of Puerto Rico, Center for Advance Nanoscale Materials, NASA, San Juan PR 00931, United States (5) Department
of Biology, University of Puerto Rico at Bayamón, Bayamón Puerto Rico 00959, United States (6) Department of Physics,
University of Puerto Rico at Bayamón, San Juan Puerto Rico 00931, United States
Carbon nanotubes (CNTs) have emerged as a novel and promising class of nanomaterials with unique optical, electrical,
mechanical, and thermal properties. Several studies have demonstrated that single-walled CNTs (SWCNTs) in suspensions
have strong antimicrobial activities to bacterial cells. As part of this study we analyze the bacterial behavior of these CNTs in
relation to their surface group. Functionalized SWCNTs (-COOH) and no functionalized SWCNTs have been used in order to
determine their inhibitory efficiency. As part of this study we found that functionalized SWCNTs have less microbial activity
when compared to no functionalized SWCNTs. The SEM images clearly show bacteria growth area clear of SWCNT's. For the
image of acid treated SWCNT's we can see the SWCNT's attached to the bacteria cell wall, and a change in the morphology
of the bacteria because of possible damage to the cell wall. Morphology change can be attributed to a flow of material
cytoplasm to the outside of the bacteria. The same can be observed in the case of as received SWCNT's. The antimicrobial
activity of CNTs was examined by looking at the growth curve using 640 nm wavelength. Functionalized and no functionalized
single-wall carbon nanotubes were characterized by using Scanning Electron Microscopy (SEM), Transmission Electron M
icroscopy (TEM), Raman Spectroscopy, X-ray Photoelectron Spectroscopy (XPS) and IR.
1006. Diamond and graphene-diamond hybrid films: Synthesis, structure and electron emission properties. Frank
(1)(2)
Mendoza
, frankmenoza1@gmail.com, PO. Box. 23343, San Juan Puerto Rico 00936, United States ; Deepak Varshney
(1)(2)
(3)
(1)(2)
(1)(2)(3)
(3)
Varshney
; Venkateswara Rao Chitturi ; Kennith Perez
; Maxime J-F Guinel
; Yasuyuki Ishikawa ; Brad R
(3)
(1)(2)
Weiner ; Gerardo Morell
. (1) Department of Physics, 1Institute of Functional Nanomaterials,University Of Puerto Rico,
San Juan Puerto Rico 00936, United States (2) Department of Physics, University Of Puerto Rico, San Juan Puerto Rico
00936, United States (3) Department of Chemitry, University Of Puerto Rico, San Juan Puerto Rico 00936, United States
Diamond and graphene-diamond hybrid films were fabricated by hot filament chemical vapor deposition using paraffin wax and
graphene powder for seeding. The diamond and graphene-diamond hybrid films were characterized by Raman spectroscopy,
scanning electron microscopy (SEM), transmission electron microscopy (TEM), and electron energy loss (EELS). The Raman
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-1

spectra show the characteristic diamond band at 1332 cm , and D, G and 2D bands at 1360, 1582 and 2709 cm of
graphene. SEM images show the presence of micron-sized diamond crystals attached to graphene flakes. TEM images show
the presence of thin graphene flakes together with the diamond film. Investigation of the field emission properties of the
material reveals low turn-on fields around 8.3 V/µm for diamond and 3.8 V/µm for graphene-diamond films and high emission
2
4
2
current densities up to 0.02 mA/cm that correspond to field-enhancement factors in the range of 1.1 × 10 - 5.0 × 10 . The
graphene-diamond hybrid material exhibit a prolonged stability over many days kept emitting at high current density and the
superior electron field emission is attributed to the geometrical enhancement and high electrical conductivity of graphene,
while the lack of degradation effects is ascribed to the heat transport capability of diamond.
1007. The adsorption of catechol from aqueous solution on activated carbon: Relationship between adsorption
(1)
isotherms and enthalpy of immersion. Diego A Martinez , dablancom12@yahoo.com, Calle 72 No. 11 - 86, Bogotá D.C.
(1)
Bogotá D.C., Colombia ; Wandy M Ramirez , sara2716@hotmail.com, Cra 48G No 58B 04 sur, Bogotá D.C. Bogotá D.C.,
(1)
Colombia ; Andres F Lancheros , andreslancheross@hotmail.com, Carrera 82 h # 81-61 sur, Bogotá D.C. Bogotá D.C.,
(2)
(3)
Colombia ; Juan C Moreno ; Liliana Giraldo . (1) Department of Chemistry, Universidad Pedagogica Nacional, Bogotá D.C.,
Colombia (2) Department of Chemistry, Universidad de Los Andes, Bogotá D.C., Colombia (3) Department of Chemistry,
Universidad Nacional de Colombia, Bogotá D.C., Colombia
TM

An activated carbon Carbochem - PS230 was modified by chemical and thermal treatment in flow of H2 in order to evaluate
the influence of the activated carbon chemical features in the adsorption of the catechol. The catechol adsorption in aqueous
solution was studied along with the effect of the pH solution in the adsorption process of modified activated carbons and the
variation of immersion enthalpy of activated carbons in the aqueous solutions of catechol. The interaction solid-solution is
characterized by adsorption isotherms analysis, to 298 K and to pHs of 7, 9 and 11 in order to evaluate the system on and
below the value of catechol pKa. The adsorption capacity of carbons increases when diminishing the solution pH. The retained
amount increases slightly in the reduced carbon to maximum adsorption pH and diminishes in the oxidized carbon. Similar
findings were obtained from the enthalpies of immersion, whose values increase with the amount of solute retained. In the
-1
case of CAG immersion enthalpies obtained between 21.5 a 45.7 Jg for aqueous solutions of catechol in the range of 20 a
-1
1500 mgL .
(1)

1008. Gold nanowires surface arrays. Jorge Pavez , jorge.pavez@usach.cl, Av. Bernardo OHiggins 3363, SAntiago
(1)
(1)
(1)
(1)
Santiago 9170022, Chile ; Cristián Vera-Oyarce ; Carlos Silva-Molina ; Maritza Páez ; Juan F Silva . (1) Departamento de
Quimica de los Materiales, Universidad de Santiago de Chile, Santiago Santiago 9170022, Chile
Gold nanowires arrays have been synthesized by electrodeposition at porous anodic alumina (PAA) as template. The PAA
have been synthesized in two-step anodizing process on specific conditions. Atomic Force Microscopy (AFM) and Scanning
Tunneling microscopy (STM) was used for the initial characterization of template and gold nanowires arrays. In this work we
show on going investigation about the fabrication of an electrochemical transducer based on functionalized gold nanowires
obtained by electrodeposition onto PAA template. The PAA has been synthesized by two step anodizing process using high
purity Al foils, acid electrolyte, H2C2O4, low temperature and long anodizing times at 40 V, 60 V and in 0,3 M sulphuric acid at
25 V. After the first anodization, the oxide film with a low pore ordering was removed in phosphoric acid/chromic acid mixture
at room temperature. After the second anodization step we obtained a highly ordered porous alumina film Porous anodic
alumina template were obtained by dissolving the non oxidized Al in copper chloride solution and afterwards the barrier layer
was dissolved in phosphoric acid solution at 25°C for a few minutes. The electrodeposition were performed using
chronoamperometry at constant potential. Once the electrodeposition was finished, the template was dissolved in NaOH
solution, obtaining the final gold nanowires arrays (see figure1). The templates and nanowires array were characterized by
surface and electrochemical tools.
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1009.
Polyaniline nanowires electrosynthesized in an inorganic-organic template.
Jorge Pavez ,
(1)
jorge.pavez@usach.cl, Av. Bernardo OHiggins 3363, Santiago Santiago 9170022, Chile ; Cristian Vera-Oyarce ; Juan F
(1)
(1)
(1)
(1)
Silva ; José H Zagal ; Maritza Páez ; Carlos Silva Molina . (1) Departamento de Quimica de los Materiales, Universidad
de Santiago de Chile, Santiago Santiago 9170022, Chile
Since the beginning of last decade, important efforts have been focused on the synthesis of nanostructured polyaniline (PANI).
Since 2000, the fabrication of one- dimensional (1D) PANI nanostructure, including nanofibers, nanorods, nanotubes, and
nanowires. PANI nanostructured have been the focus of several investigations. Here, we present a new approach for building
up an hybrid template for the electrosynthesis of PANi, with the final aim of obtaining a gold- PANi nanoarray as
electrochemical transducer for sensors. The hybrid inorganic-organic template will be constructed as a combination of the
following systems: i) Custom-made porous anodic alumina (PAA) film template with an evaporated gold layer acting as the
anode for the electropolymerization of aniline to produce polyaniline nanowires.
ii)Custom-made gold/self-assembled
monolayers (SAMs) systems that posses thiol end and NH2 functionalities (4-aminothiophenol).
The templates were
characterized by SEM and AFM, showing the typical hexagonal cell arrangement with diameters of about 65 nm. The
current/time curves indicate that the polymerization of aniline is achieved inside the porous of alumina template, and after the
dissolution of alumina in alkaline solution the morphological characterization showed PANI nanowires with 12-15 µm in length
and 60 nm in diameter homogeneously distributed over the surface.

(1)

1010. Pozzolanic reaction and absorption of Ca (II) in ash from sugar cane bagasse. Joan Manuel Rodriguez Diaz ,
joanrd9@gmail.com, Av. Prof. Moraes Rego, 1235- Cidade Universitária, Recife Pernambuco 50670480, Brazil ; Julio Omar
(2)
(3)
(2)
(3)
(2)
Prieto Garcia ; Rafael Quintana Puchol ; Luis Ernesto Arteaga Perez ; Adrian Alujas Diaz ; Manuel Treto Suarez ; Mizary
(2)
Enríquez Garcia . (1) Química Fundamental, Universidade Federal de Pernambuco, Recife Pernambuco 50670-901, Brazil
(2) Facultad de Quimica y Farmacia, Universidad Central de Las Villas, Santa Clara Villa Clara 54830, Cuba (3) Centro de
Estudios de Soldadura, Universidad Central de Las Villas, Santa Clara Villa Clara 54830, Cuba
In this investigation, a characterization of sugar cane chaff ash is presented by several different methodologies including: 1) a
diffraction of X-rays; 2) the specific surface by Brunauer-Emmett-Teller (BET); 3) a differential thermal analysis; 4) a
thermogravimetric analysis; 5) a chemical analysis and physical trials such as pycnometric, porosity, compressibility, flow
factor and velocity of flow. The pozzolanic reaction between the sugar cane chaff ash and the calcium hydroxide is also
analyzed and the absorption of Ca (II) ions that do not participate in the solid-solution reaction. The one time occurring
pozzolanic reaction establishes the fact that 14.6% of Ca (II) ions do not react but they themselves are absorbed. The
absorption process allows a correlation with a kinetic model of pseudo first order and the mechanism of this is adjusted to a
diffusion through the movement of the liquid that surrounds the point of sugar cane chaff ash. This thermodynamic study
demonstrates that the Freundlich model provides a valid answer to the ion absorption process.
(1)

1011. Hydrothermal synthesis of crystalline CuO nanowires. J. Duconge , jduconge@suagm.edu, Carr. 189 Km 3.3,
(1)
(1)
(2)
(3)
(3)
PO Box 3030, Gurabo Puerto Rico 00778, Puerto Rico ; C. Bonilla ; M. Cotto ; G. M. Herrera ; T. Campo ; E. Elizalde ;
(3)
(1)
C. Morant ; F. Marquez . (1) Department of Chemistry and Physics, Universidad del Turabo, Gurabo Puerto Rico 00778,
Puerto Rico (2) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00681, Puerto Rico (3)
Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain
Synthesis and characterization of 1-D nanostructures is one of the most active research areas due to their impressive
properties, very different from the bulk materials, and to their potential uses in optics, magnetism, and electronics. Cupric oxide
(CuO) is a p-type semiconductor characterized by having a narrow band gap (1.2 eV) showing interesting properties with
potential applications in the design of electrodes for high performance batteries. Crystalline cupric oxide nanowires have been
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synthesized by a simple catalyst-free growth hydrothermal procedure. In a typical synthesis, crystalline CuO nanowires were
obtained using Cu(NO3)2 as precursor, dissolved in a basic solution and in presence of hydrazine. The obtained solution was
transferred to a Teflon-line stainless steel autoclave, which was sealed and maintained at 130 °C for 12 h. The morphology
and structural characterization of CuO nanowires were analyzed by Field Emission Scanning Electron Microscopy (FESEM),
X-ray diffraction (XRD) and High Resolution Transmission Electron Microscopy (HRTEM). These CuO nanowires were
successfully reduced to Cu nanowires under thermal treatment at 350 ºC.
(1)

1012. Synthesis and characterization of copper oxide nanowires. J. Duconge , jduconge@suagm.edu, Carr 189 Km
(1)
(1)
(2)
(1)
(3)
3.3, PO Box 3030, Gurabo Puerto Rico 00778, Puerto Rico ; C. Bonilla ; A. Garcia ; G.M. Herrera ; M. Cotto ; T. Campo ;
(3)
(3)
(3)
E. Elizalde ; C. Morant ; F. Marquez . (1) Department of Chemistry and Physics, Universidad del Turabo, Gurabo Puerto
Rico 00778, Puerto Rico (2) Department of Chemistry, University of Puerto Rico, Mayaguez Puerto Rico 00681, Puerto Rico
(3) Department of Applied Physics, Universidad Autonoma de Madrid, Cantoblanco Madrid 28049, Spain
Nanowires and nanotubes, have been the subject of extensive research due to their interesting properties different from the
bulk materials and to their potential applications in optics, magnetism, and electronics. In particular, their potential use as both
interconnect and active component for fabricating electronic nanodevices are of special relevance. Cupric oxide (CuO) is a ptype semiconductor characterized by having a narrow band gap (1.2 eV) and showing properties with interesting applications
including the use as chemical sensors, high-temperature superconductors, electrodes for the design of batteries, etc.
Crystalline cupric oxide nanowires have been synthesized by a simple catalyst-free growth procedure. In a typical synthesis,
CuO nanowires were grown by heating pure Cu substrates inside a quartz tubular furnace at temperatures ranging from 400
ºC to 700 ºC, under oxidative conditions. These CuO nanowires could be successfully reduced to Cu nanowires under
treatment in reductive atmosphere at 500 ºC. The morphology and structural characterization of CuO and Cu nanowires were
analyzed by Field Emission Scanning Electron Microscopy (FESEM), X-ray diffraction (XRD) and X-ray photoelectron
spectroscopy (XPS).
(1)

1013. Synthesis and characterization of Au coated TiO2 nanowires as SERS solid substrates. Gloria M Herrera ,
(1)
(2)
gloriam.herrera@upr.edu, PO Box 9000, Mayagüez Puerto Rico 00681-9000, United States ; Hilsamar Felix ; Maria Cotto ;
(3)
(3)
(3)
(3)
(1)
(2)
T Campo ; J M Sanz ; E Elizalde ; C Morant ; Samuel Hernández ; Francisco Márquez . (1) Department of Chemistry,
University of Puerto Rico, Mayaguez PR 00680, United States (2) School of Science and Technology, University of Turabo,
Gurabo Puerto Rico 00678, United States (3) Deparment of Applied Physical, Universidad Autónoma de Madrid, Cantoblanco
Madrid 28049, Spain
Titanium dioxide (TiO2) is an important material used in different emerging applications. In this work, surface enhanced Raman
scattering from molecules adsorbed on modified TiO2 surface has been studied. To improve the properties of this oxide, TiO2
nanowires fixed on glass slides were prepared via solvothermal synthesis followed by a photodeposition procedure and then
coated with Au and Ag nanoparticles. Raman spectrum of neat substrates showed that anatasa is the principal phase present.
Results in this work include some experiments using TiO2 nanowires deposited on glass slides (TiO2-NW) and covered with Au
as alternative of SERS substrates for Raman detection of explosives. The results show a strong SERS enhancement detection
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-4
2
of 5.0x10
mol/cm for 4-ABT: 6.7x10
mol/cm (2 mL, 1.0x10 M 4-ABT deposited on 0.3 cm ) and a weak, but
-10
2
-4
2
considerable, enhanced detection of 5.0x10 mol/cm for TNT (2 mL, 1.0x M TNT deposited on 0.4 cm ). These results
promise a feasible alternative of using TiO2 NW as SERS solid substrates.
1014. Design of degradable, amine-reactive polymer multilayers using azlactone-containing polymers. Yashira M.
(1)
Zayas-Gonzalez , zayasgonzale@wisc.edu, 2014 Engineering Hall, 1415 Engineering Drive, Madison Wi 53706-1607,
(1)
(1)
United States ; Adam H. Broderick ; David M. Lynn . (1) Department of Chemical and Biological Engineering, University of
Wisconsin-Madison, Madison WI 53706-1607, United States
Reactive thin films are of important in a range of fundamental and applied contexts, including biotechnology, medicine,
catalysis, and many other areas of materials research. With respect to biomedical and biotechnological applications, methods
for the design of reactive surfaces and interfaces will play important roles in (i) improving the biocompatibility or function of
implantable devices and (ii) the development of approaches to immobilizing and patterning proteins or other bioactive agents
(for therapeutic applications or the development of new research tools). Our group has developed “reactive” layer-by-layer
approaches to the assembly of covalently crosslinked, amine-reactive films that can be used to coat (and subsequently
functionalize) the surfaces of objects. This approach makes use of reactive azlactone-containing polymers [e.g., poly(2-vinyl4,4-dimethylazlactone) (PVDMA)] and leads to stable films that can be functionalized by treatment with a broad range of
amine-containing molecules (e.g., proteins, small molecules). Here, we describe an approach to the design of amine-reactive
multilayers that degrade and erode slowly upon incubation in physiological media. Our approach is based on the layer-by-layer
assembly of PVDMA and hydrolytically degradable, primary-amine-containing polymers. Our results demonstrate that this
approach can be used to design conformal, amine-reactive thin films with erosion profiles that can be tuned (e.g., over weeks
to a month) by control over the structure of the polyamines used during fabrication. These films thus have promise as
platforms for the immobilization of bioactive agents or other functionality on the surfaces of objects and devices of interest in a
range of biomedical contexts.
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1015. Electrospun nanofibers as sorbent material for miniaturized solid phase extraction devices. Nelson Torto ,
(1)
n.torto@ru.ac.za, P. O. Box 94, Grahamstown Eastern Cape 6140, South Africa ; Samuel Chigome . (1) Chemistry, Rhodes
University, Grahamstown Eastern Cape 6140, South Africa
Solid phase extraction (SPE) is very popular for sample preparation of liquid samples due to its simplicity of operation, high
selectivity and good reproducibility. A possible way of making SPE meet the current sample preparation requirements would
be to use a smaller sorbent bed mass that has a large specific surface area, greater selectivity and sorptive capacity. An
alternative sorbent fabrication technique that produces a sorbent material that possesses a large specific surface area as well
as exhibiting chemical and morphological properties that can be easily modified is seen as the key to miniaturization of SPE.
Electrospinning is seen as a suitable sorbent fabrication technique as it can fabricate any material that forms a melt or
solution. Furthermore, it has the ability to incorporate a variety of functionalities and morphological modifications thus
presenting a platform to tune the sorbent for specific applications. The poster will focus on some of our efforts towards
development of miniaturized SPE devices. Electrospun polystyrene copolymer fibers were fabricated by a combination of
emulsion polymerisation and electrospinning. The resultant fibers were packed into a 200 µl micropipette tip or into a 500 µl
SPE barrel. For example hydrocortisone, cortisone acetate, prednisone, prednisolone and 19-nortestosterone were used as
model analytes to evaluate the performance of electrospun polystyrene fiber based SPE. Extraction recoveries up to 80.13%
in plasma and 93.43% in water were obtained and the limits of detection ranged from 0.75 to 1.29 ng/ml. The results
demonstrated the viability of miniaturization of SPE devices.
1016. CNT attached popcorn shape gold based novel hybrid nanomateial for targeted diagnosis and phototherapy
(1)
treatment of human breast cancer cells. Lule Beqa , lulebeqa@yahoo.com, 1400 Lynch st. P.O.Box 17910, Jackson MS
(1)
(1)
(1)
(1)
(1)
39217, United States ; Zheng Fan ; Teresa Demeritte ; Anant K Singh ; Dulal Senapati ; Paresh C Ray . (1)
[quot]Department of Chemistry and Biochemistry[quot], Jackson State University, Jackson Mississippi 39217, United States
Breast cancer presents greatest challenges in women health care in today's world. The key to ultimately successful treatment
of breast cancer disease is an early and accurate diagnosis. Current breast cancer treatments are often associated with
severe side effects. Driven by the need, here we report the design of novel hybrid nanomaterial using popcorn shape gold
nanoparticle-attached carbon nanotube, for targeted diagnosis and selective photothermal treatment. Targeted SK-BR-3
cancer cell sensing have been performed in 10 cancer cells/mL level, using surface enhanced Raman scattering (SERS) of
CNTs D and G bands. Our data demonstrate that S6 aptamer attached hybrid nanomaterial based SERS assay is highly
sensitive to targeted human breast cancer SK-BR-3 cell line and it will be able to distinguish from other non targeted MDA-MB
breast cancer cell line and HaCaT normal skin cell. Our results also show that 15 minutes phototherapy treatment by 120 mW,
785 nm laser, is enough to kill cancer cells very effectively using S6 aptamer attached hybrid nanomaterials. Possible
mechanisms for targeted sensing and operating principle for highly efficient photothermal therapy have been discussed. Our
experimental results reported here open up a new possibility for using aptamers modified hybrid nanomaterial for reliable
diagnosis and targeted therapy of cancer cell lines quickly.
1017. Electrochemical and spectroscopic studies of charged peptide self-assembled on gold electrode. Joanna
(1)
(1)
Juhaniewicz , jjuhaniewicz@chem.uw.edu.pl, Pasteura 1, Warsaw Warsaw 02-093, Poland ; Slawomir Sek . (1)
Department of Chemistry, University of Warsaw, Warsaw 02-093, Poland
The electrical conductance of biomolecules is nowadays of a special interest because of their promising role in
bionanotechnology. Particularly, it is a very important issue in development of molecular electronics, where the single
biomolecules could be used as molecular wires, diodes or other elements of electrical nanodevices. Among all biomolecules,
peptides seem to be good candidates for investigations of mediated long-range electron transfer and their electrical
conductance can be altered by changing their length, amino acid sequence, secondary structure or molecular dipole moment.
A thiolated peptide derivative containing cysteamine, aspartic acid, two alanine and cysteine residues has been designed and
synthesized using a solid-phase synthesis method. Subsequently, the peptide was used for preparation of self-assembled
monolayers (SAM) on gold electrodes. The electrochemical and quartz microbalance measurements have provided
information about the quality and properties of resulting films containing peptide molecules in cationic, anionic and zwitterionic
form. The electrical behavior of molecular junctions incorporating this peptide was investigated using scanning tunneling
microscopy (STS).
Fig.1 Structure of peptide consisting of cysteamine linker, aspartic acid, two alanine and cysteine with protected thiol group.
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1018. Synthesis and functionalization of chitosan beads for the removal of vanadium contaminants from polluted
(1)
waters. Abigail Padilla-Rodriguez , abigail.padilla@upr.edu, Mayaguez, Mayaguez PR 00680, United States ; Oscar
(2)
(1)
Perales-Perez ; Felix Roman . (1) Department of Chemistry, University of Puerto Rico at Mayaguez, Mayaguez PR 00680,
United States (2) Department of Engineering Science & Materials, University of Puerto Rico at Mayaguez, Mayaguez PR
00680, United States
Vanadium (V) is principally present in natural waters and have different oxidation states and ionic forms. The most common
+5
+4
forms are IV and V, of which V is more toxic than V . It is clearly poised to have a potentially significant environmental
impact within the twenty-first century, with the possibility to be included as an Environmental Protection Agency (EPA)
regulated contaminant in the near future and is present in the Contaminant Candidate List (CCL). The adsorption behavior of
+5
+4
inorganic Vanadium (V and V ) onto functionalized chitosan beads in aqueous solution has been evaluated. Chitosan-based
sorbents combine their non-toxicity with a suitable mechanical strength to assure their reusability after repeated
adsorption/desorption cycles. These beads were functionalized with mercaptan groups in order to take advantage of the strong
chemical affinity of V for the sulfhydryl groups. The beads were cross-linked with Dimercaptosuccinic acid (DMSA) and NAcetyl-L-Cysteine (NAC). Aqueous solutions of Vanadium species were contacted with chitosan beads (5g/L) at pH 6.0 for 26
hours. Solution samples were collected at different time intervals and analyzed for total V by Inductive Coupled Plasma with
+5
Mass Spectrometry (ICP-MS). Results shows that V species could be removed up to 86-100% using Chitosan-NAC beads
when the initials concentrations are 0.075-2ppm. On this basis, the possibility of using novel sorbents based on beads with a
customized surface to interact with vanadium at trace levels in water would result in an environmental friendly and costeffective solution to this problem.
1019. Surface-imprinted poly-3,4-ethylenedioxythiophene: A new material for preparation of selective artificial
(1)
(1)
receptors.
Vitali Syritski , vitali@staff.ttu.ee, Ehitajate tee 5, Tallinn Harjumaa 19086, Estonia ; Jekaterina Reut ,
(2)
(1)
(1)
katja@staff.ttu.ee, Ehitajate tee 5, Tallinn Harjumaa 19086, Estonia ; Gergely Lautner ; Jevgeni Kaev ; Anna Menaker ;
(1)
(2)(3)
(4)
Andres Öpik ; Robert E Gyurcsányi
; Jörg Rapich . (1) Department of Materials Science, Tallinn University of
Technology, Tallinn 19086, Estonia (2) Department of Inorganic and Analytical Chemistry, Budapest University of Technology
and Economics, Budapest H-1111, Hungary (3) Research Group for Technical Analytical Chemistry, Hungarian Academy of
Sciences, Budapest H-1111, Hungary (4) Helmholtz Centrum Berlin for Materials and Energy, Berlin 12489, Germany
Molecular recognition elements such as enzymes, antibodies and nucleic acids with exquisite selectivity are nowadays at the
core of high throughput (bio)chemical analysis. However, due to their inherent fragility, difficulties in their reproducible and
cost-effective production there is an increased interest for artificial receptors. Molecularly imprinted polymers (MIPs) have
been identified as one of the most promising synthetic alternatives of biological-origin receptors. The implementation of various
surface imprinting techniques extended the use of MIPs for macromolecular recognition. The use of surface-imprinted
electrosynthesized polymers could be a very promising approach in fabrication of MIP-based micro- and nanosensors due to
the nanoscale control of their electrochemical deposition, and compatibility with a variety of signal transducers. In this
presentation we report on the fabrication of surface imprinted polymer microstructures based on poly-3,4ethylenedioxythiophene (PEDOT) for selective recognition of avidin. We created PEDOT microrods surface imprinted with
avidin by means of controlled electrochemical growth inside of the pores of microporous polycarbonate membranes [1]. Also,
we introduced a method for label-free detection of the protein synthesizing the surface imprinted PEDOT microstructures
directly on the microchips of Surface Plasmon Resonance (SPR) by using photolithographic technology [2]. The selective
binding of avidin to the prepared PEDOT microstructues was demonstrated by using epifluorescence microscopy and SPR
spectroscopy.
References
Menaker, A., Syritski, V., Reut, J., Öpik, A., Horvath, V., Gyurcsanyi, R. E. Adv. Mat. 2009, 21(22), 2271.
Lautner, G., Kaev, J., Reut, J., Öpik, A., Rappich, J., Syritski, V. and Gyurcsányi, R. E., Adv.Func. Mat. 2011, 21(3), 591.
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1020. Synergistic potentiation of cisplatin with magnetic fluid hyperthermia (MFH) in Caco-2 cells. Merlis Paola
(1)
Alvarez , merlis.alvarez@upr.edu, Road 102, 00681, Mayaguez Puerto Rico 00681, United States . (1) Chemical
Engineering, University of Puerto Rico, Mayaguez Puerto Rico 00681, United States
Relevance: Studies aimed at understanding the mechanisms involved in the synergistic potentiation of cisplatin with magnetic
fluid hyperthermia (MFH) treatment in Caco-2 cancer cells have been performed. Clinical studies have demonstrated the
effectiveness of combined hyperthermia and cisplatin treatment. However, challenges related to effective heat transfer have
limited its clinical application. MFH poses an attractive alternative to surmount these challenges. Hypothesis: Magnetic fluid
hyperthermia will produce thermal chemosensitization in Caco-2 cells. Methods and Controls: Cells exposed to Cisplatin (5uM)
and 30min of MFH or hot water at 41C were allowed further exposure to Cisplatin for an additional 2h. At the end of the
treatment period, viability was determined by clonogenic assay. The same experiments were conducted with copper, which
inhibits the active transport of cisplatin. Similar treatment was followed for uptake experiments, and the platinum content was
measured by inductively coupled plasma mass spectrometry.
Results: MFH is more effective in inducing cell death in combination treatment when compared to hot water hyperthermia
under the same conditions. The presence of Cu plays a protective role in the presence and absence of HT or MFH. Data
suggests that there is an additional mechanism due to which MFH is more effective. Conclusion: MFH appears to be an
excellent candidate for the application of localized HT in combination with Cisplatin .Synergistic potentiation of cisplatin and
magnetic fluid hyperthermia (MFH) treatment in chemotherapy resistant cancer cell lines will be performed in further studies.
(1)

1021. Oxocentered units in Pb(II) oxysalt materials: synthesis-structure-properties. Oleg I. Siidra , siidra@mail.ru,
(1)
University emb. 7/9, Saint-Petersburg Saint-Petersburg 199034, Russian Federation ; Sergey V. Krivovichev . (1) Department
of Crystallography, Saint-Petersburg State University, Saint-Petersburg 199034, Russian Federation
Inorganic materials with lone electron pair cations are of great interest because of their unusual structural and electronic
properties. Carried out investigations support the idea that the lone electron pair is stereochemically active when the structure
contains strong Lewis bases. All the studied compounds contain “additional” oxygen anions, i.e. the anions that are not parts
of strong anionic complexes, which act as very strong Lewis bases. Structural and topological complexity induced by the
possibility of edge and corner sharing of OPb4 oxocentered tetrahedral units is higher than that of other tetrahedral units
known in chemistry. For instance, Pb6LaO7X (X =Cl, Br) promising luminescent materials are based upon the chains of mixedmetal heterometallic tetrahedra. Another investigations revealed that the crystal structure of Pb2+xOCl2+2x non-stoichiometric
oxychloride is formed by nonconducting and conducting two dimensional blocks and can be considered to be a twodimensional solid-state ionic conductor. The thickness of the nonconducting layer is about 1.5 nm, which allowed us to
describe this oxychloride as a nanocondenser. Preliminary investigations of Pb4O(PtO4)(CrO4) with the crystal structure based
on oxocentered one-dimensional units reveal it to be a mixed conductor. In the frame of our study the systematic approach to
synthesize new layered complex lead oxocompounds with structures derived from tetragonal PbO was also done. The key
feature for such a synthesis is fast quenching of a halide melt in a first step, followed by slow cooling. Synthesis of mixedcation lead-lanthanum oxyhalides opens new possibilities for discovering new type structural topologies of mixed-cation
lanthanide compounds.
(1)

1022. ZnO rods coated with Au for enhanced raman spectroscopy. Marcia Balaguera , marciadelrociob@yahoo.com,
(1)
(2)
PO Box 9019, Mayagüez, P.R. Puerto Rico 00681-9019, Puerto Rico ; Samuel P Hernández ; Oscar Perales ; Surinder
(3)
Singh . (1) Chemistry Department, University of Puerto Rico, Mayagüez, P.R. Puerto Rico Mayagüez, P.R. 00681-9019,
Puerto Rico (2) Material Sciences, University of Puerto Rico, Mayagüez, P.R. Puerto Rico PR 00681-9044, Puerto Rico (3)
Material Sciences, University of Puerto Rico, Mayagüez, P.R. Puerto Rico PR 00681-9044, Puerto Rico
ZnO nanostructures were grown from aqueous solutions of zinc nitrate hexahydrate and hexamethylenetetramine on ZnO
films deposited by RF magnetron sputtering onto Silicon (100) substrates. Rods and wire-shaped structures, with typical
diameters of 250 and 60 nm and lengths exceeding several microns, were obtained between intervals of 1.5 to 24 hours and a
reaction time at 95 °C. ZnO structure was confirmed by XRD, F.E SEM techniques. ZnO nanorods were also coated with gold
by a photoreduction with UV. Such Au coating of ZnO nanorod (ZnONRs) would exhibit excellent surface-enhanced Raman
scattering performance and shows the possibility of molecule-level detection at wavelength of 785 nm for different analytes
such as; 4-nitrobenzenethiol and 2,4,6-trinitrotoluene (TNT).
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1023. Titanium oxide nanoporous arrays prepared by anodic oxidation at low voltages. Cecilia Cuevas-Arteaga ,
(2)
ccuevas@uaem.mx, Av. Universidad 1001, Col. Chamilpa, Cuernavaca Morelos 62209, Mexico ; Ebelia Del Angel Meraz ,
(1)
(3)
ccuevas@uaem.mx, Av. Universidad, Cunduacan Tabasco 86690, Mexico ; Grecia Hernández ; Marina Rincón González .
(1) Centro de Investigación en Ingeniería y Ciencias Aplicadas, Universidad Autónoma del Estado de Morelos, Cuernavaca
Morelos 62209, Mexico (2) División Académica de Ingeniería y Arquitectura, Universidad Juárez Autónoma de Tabasco,
Cunduacán Tabasco 86690, Mexico (3) 2Centro de Investigación en Energía, Universidad Nacional Autónoma de México,
Temixco Morelos 62580, Mexico
Titanium dioxide is one of the most widely studied chemical substances because of is widely applications in catalytic, gassensing and corrosion resistance materials. Moreover, it is gaining considerable interest due to unique and excellent
properties in optics, electronics, photochemistry and biology. Anodic oxidation is a commonly used surface treatment method
especially in forming porous titanium structures. Titanium oxide nanoporous were fabricated by anodic oxidation of a pure
titanium foil in an aqueous solutions containing 0.2 to 1.5 wt.% hydrofluoric acid. In order to obtain mechanistic information
about the behavior of the different HF solutions, polarization curves were carried out, observing that the best solution in the
formation of self-organized nanoporous was that with 0.5 wt% HF. Optimized conditions with respect to the electrolytes and
oxidation parameters were obtained. For anodizations, an electrochemical cell formed by three electrodes was used, utilizing a
platinum mesh as counter electrode and an Ag/AgCl (1M KCl) as reference electrode. The titanium oxide dissolution with
anodizations at low potentials is very slow, nevertheless, the solutions in concentrations higher than 1.0 wt.% HF led a rapid
dissolution, that was why the anodizationss times were less than 30 minutes. The morphology of the resulting porous films
was analysed by scanning electron microscopy (SEM) and AFM. The porous sizes were between 300 to 1000 nm, resulting
smaller that obtained with low concentration of HF, which were obtained at 10 minutes. The length of the nanoporous was
between 100-200 nm.
1024. Methylene blue encapsulated PCL-PEG nanoparticles for Photodynamic Therapy.
Christian E. Muñoz(1)
(2)
Vázquez , cmv089@gmail.com, PO Box 9044, Mayaguez Puerto Rico 00681-9044, Puerto Rico ; Surinder P Singh ; Jaime
(2)
Ramírez-Vick . (1) Department of Microbiology, University of Puerto Rico, Mayaguez Puerto Rico 00681-9000, Puerto Rico
(2) Department of Engineering Science and Materials, University of Puerto Rico, Mayaguez Puerto Rico 00681-9044, Puerto
Rico
Photodynamic therapy (PDT) has shown great potential in oncological, cardiovascular, and ophthalmic diseases; it uses a
photosensitizer (PS) that can produce singlet oxygen when exposed to light, which in turn gives the therapeutic effect.
Biodegradable polymeric nanoparticles have been widely studied as carriers in efficient drug delivery systems. These
nanobased delivery systems have been developed from natural or synthetic copolymers that allow the modulation of the
carrier degradation along with control on drug release kinetics. We have synthesized poly(ethylene glycol)-modified poly(εcaprolactone) nanoparticles (PCL-PEG-NPs) using solvent displacement method with varying PCL to PEG ratios. A model
photosensitizing drug, methylene blue, (MB) has been encapsulated in the PCL-PEG nanoparticles. Particle morphology and
size distribution were determined using SEM and Dynamic Light Scattering (DLS) analysis. Differential Scanning Calorimetry
(DSC) results suggests the incorporation of MB in the PCL-PEG-NPs. SEM results revealed spherical morphology and DLS
exhibits average particle size of 400 nm with narrow size distribution. Drug loading efficiency was found to be 60% using UVvisible spectroscopy. The pH dependent degradation behavior of PCL-PEG-NPs and drug release kinetics have also been
studied. Photodynamic studies with MCF-7 cancer cells will be presented.
1025. Preparation and characterization of poly(propylene carbonate)/montmorillonite nanocomposites by solution
(1)
(1)
intercalation. Xudong Shi , xdshi@iccas.ac.cn, Zhongguancun North First Street 2, Beijing Beijing, China ; Zhihua Gan .
(1) The CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences (CAS), Beijing
Beijing 100190, China
Poly(propylene carbonate) (PPC) is a biodegradable aliphatic polycarbonate, which uses carbon dioxide (CO2) as one of the
reaction components. It has good processabilities and a potentially wide range of applications. However, the poor thermal
stability of PPC has limited its applications. Polymer/layered silicate nanocomposites are a novel class of polymeric materials.
Owing to the nanometer-sized dispersion of layered silicate in polymer matrix, polymer/layered silicate nanocomposites
usually exhibit improved mechanical properties and thermal stability compared to the original polymers. In this study,
PPC/montmorillonite (MMT) nanocomposites were prepared through the solution intercalation method. Figure 1 (a, b) showed
the X-ray diffraction (XRD) and transmission electron microscopy (TEM) results of PPC/MMT nanocomposites, which indicate
that these nanocomposites have an intercalated-and-flocculated structure. The differential thermal analysis (DTA) results in
figure 1 (c) showed that the addition of MMT obviously improved the thermal stability of PPC. The improvement of the thermal
properties of nanocomposites could be attributed to the enough amount and good dispersion of MMT in PPC matrix. This work
reveals that nanocomposition is an efficient way to increase the properties of PPC.
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Figure 1 (a) XRD patterns of MMT and PPC/MMT nanocomposites; (b) TEM image of PPC/MMT nanocomposites with 4wt%
MMT content; (c) DTA curves of PPC and PPC/MMT nanocomposites (The numbers X in PPC/MMT X% refer to the weight
percent of MMT in nanocomposites).
(1)

1026. Silver cluster containing zeolite materials with tunable emissive properties. Eduardo Coutino-Gonzalez ,
(2)
eduardo.coutino@chem.kuleuven.be, Celestijnenlaan 200F, Heverlee Vlaams brabant 3001, Belgium ; Gert De Cremer ;
(1)
(3)
(2)
(1)
Maarten Roeffaers ; Tom Vosch ; Bert Sels ; Johan Hofkens . (1) Department of Chemistry, Katholieke Universiteit
Leuven, Heverlee Vlaams brabant 3001, Belgium (2) Department of Microbial and Molecular Systems, Katholieke Universiteit
Leuven, Heverlee Vlaams brabant 3001, Belgium (3) Department of Chemistry, University of Copenhagen, Copenhagen 2100,
Denmark
In this contribution we report on the preliminary results of tailoring the emissive properties of silver clusters in zeolite matrices.
The effect of different gas atmospheres and heating rates during the heat treatment of the silver exchanged zeolites on the
emissive properties was monitored using a fluorimeter. For this study, LTA topology was used. The samples were prepared by
ion exchange with AgNO3 (aq) at different concentrations and the heating was carried out in a temperature programmable
oven equipped with a gas flow system. When using dry air as gas atmosphere, it was found that depending on the silver
loading clusters with different emission were formed; a green emitter located around 550 nm was found for low and
intermediate loadings while a red emitter (650-700 nm) appeared at high loadings. However the stability of these emitters in
the presence of moisture is very low. By using a cycle of heating under dry air, followed by the reduction under H2 at room
temperature, then a mild heating under O2 and finally a strong heating under O2 we could form the two different emitters in one
sample independent of the silver loading. Even though both synthesis procedures resulted in emitters with the same spectral
properties, the sensitivity towards moisture was strongly reduced in the second synthesis procedure. These results show that
by precisely controlling the heat treatment and by tuning the exact conditions it is possible to fine tune the formation of the
fluorescent silver clusters and to improve their spectral properties
1027. Pillared clays with Al/Fe, Al/Ce and Al/FeCe in concentrated medium: Synthesis and catalytic activity in the
(1)
CWPO of the methyl orange. Estefanni Caguazango Montenegro , gcaguazango@udenar.edu.co, Calle 18, Cra. 50
(1)
Campus Torobajo, San Juan de Pasto Nariño 11001, Colombia ; Pedro Fernando Bravo Caicedo , pbravo@udenar.edu.co,
Calle 18, Cra. 50 Campus Torobajo, San Juan de Pasto Nariño 11001, Colombia . (1) Department of Chemistry - Grupo de
Investigación en Materiales Funcionales y Catálisis GIMFC, University of Nariño, San Juan de Pasto Nariño, Colombia
Al-PILCs were prepared starting from a bentonite, in the presence of variable amounts of Fe and Ce. It was studied the effect
to modify the clay in concentrated water suspensions (25 wt %) on physicochemical and catalytic properties of the resulting
materials. In order to evaluate the effect of Fe-Ce ratio, the nominal atomic ratio of (Fe+Ce) against the Al atoms content was
kept constant in 1.0%. The resulting pillared solids were characterized by X Ray Fluorescence (XRF), Cationic Exchange
Capacity (CEC), X-Ray Difracction (XRD), Surface Area (BET), Scanning Electron Microscope (SEM) and were used in the
catalytic wet peroxide oxidation (CWPO) of methyl orange in aqueous solutions. The results of XRF, CEC, BET are shown in
table 1

Sample

Al/(%)

Fe/(%)

Ce/(%)

CEC
(meq/100g)

BET
2
(m /g)

CaBV
Al/Fe(1)
Al/ Fe(0.7) Ce(0.3)
Al/ Fe(0.5) Ce(0.5)
Al/ Fe(0.3) Ce(0.7)
Al/Ce(1)

12.4
14.8
14.9
14.4
14.5
14.6

3.0
5.3
4.9
4.0
3.1
2.9

0.4
0.6
0.9
1.1

59
20
20
19
19
18

44
126
117
122
129
116
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The figure 1 shows the SEM micrographs for the modified solids

The materials obtained showed excellent physicochemical properties and catalytic activity. Low fractions of Ce substituting Fe
in the pillaring solutions promote enhanced thermal stability of the final solids. However, the simultaneous presence of Fe and
Ce in the materials does not lead to increase their catalytic performance in the reaction.
1028. Engineering design of smart nanomaterials for nanomedicine and biological applications.
Adriana P.
(1)
Herrera , adrianaphb@gmail.com, Road 106 #177 Balboa Street, La Quinta Industrial Park, Mayagüez Puerto RIco 00681,
Puerto Rico . (1) NanoEssentials, Corp., Mayagüez Puerto Rico 00681, Puerto Rico
Interest in the biomedical applications of magnetic nanoparticles (MNP) has increased in recent years due to the development
of synthesis techniques that allow the combination of these nanoparticles with biologically relevant coatings. Moreover, the
magnetic interactions of these nanoparticles allow their easy manipulation and detection. Some of these applications include
the use of MNP as specific contrast enhancement agents for in vivo magnetic resonance imaging (MRI), protein
immobilization, drug delivery, catalyst recovery, nano-/bio-sensors, agents for treatment of localized cancer tumors, and
separation of pollutants in aqueous systems, among other. The application of MNP for biomedical treatments requires suitable
nanoparticle surface modification, which provides colloidal stability in aqueous or biological fluids and improves the
nanoparticle's transport and retention in specific areas of the human body. This work presents the synthesis methodology
used to obtain multifunctional magnetic nanoparticles coated with silane-functional molecules and biocompatible materials
such as carboxy-methyl dextran (CMDx) and polyethylene glycol (PEG). These nanoparticles showed a high stability in
biological buffers mainly composed of electrolytes such as sodium chloride, phosphates, and proteins.
(1)(2)

1029. Effects of clustering on benzo[a]pyrene and benzo[e]pyrene. Daniel E. Bacelo
, um_dbacelo@suagm.edu,
(3)
(1)
Ana G. Méndez University System, San Juan Puerto Rico 00928-1150, Puerto Rico ; Silvina E. Fioressi ; R. C. Binning, . (1)
School of Sciences and Technology, Universidad Metropolitana, San Juan Puerto Rico 00928-1150, Puerto Rico (2)
Departamento de Química, FCN, Universidad Nacional de la Patagonia San Juan Bosco, San Juan Puerto Rico 00928-1150,
Puerto Rico (3) Facultad de Ciencias Exactas y Naturales, Universidad de Belgrano, Buenos Aires Argentina 1426, Argentina
Absorption and fluorescence emission spectra of the polycyclic aromatic hydrocarbons benzo[a]pyrene (BaP) and
benzo[e]pyrene (BeP) in solution and adsorbed on silica have been obtained and compared to examine the spectroscopic
effects of clustering. Molecular mechanics calculations with the UFF potential were done to optimize monomer, dimer and
trimer geometries, and energy differences were determined by MP2/6-31G* calculations. Fluorescence emission spectra of
adsorbed BeP and BaP display a red shift that progresses with increased loading, and the two differ in their photodegradation
kinetics. The experimental and theoretical results are found to be consistent.
1030. Biomolecule mimicry, a new theory to explain aluminum deposits in brains with alzheimer's disease. Andrew
(1)
C. Angus , andrewangus@yahoo.com, 2267 Woodranch Road, San Jose California 95131, United States . (1) Department
of Research, Andrew Angus Research Company, San Jose California 95131, United States
The purpose of this paper is to explain the aluminum deposits in the brains of patients with Alzheimer's Disease (AD) using the
author's new theory called “Biomolecule Mimicry”. Medical doctors do not know how aluminum is deposited in brains with
Alzheimer's Disease. The author explains using his new theory that aluminum has an ionic form called aluminate ion (AlO3^3). This aluminate ion (AlO3^-3)can mimic the phosphate ion (PO3^-3). Aluminates can replace phosphates to form a "mimic
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 367

biomolecule" such as adenosine monaluminate (AMAl) which resembles the genuine biomolecule namely, adenosine
monophosphate (AMP). The prevailing theory on the cause of AD is that this dreadful brain disease AD is caused by amyloid
plaques. But, the author proposes a new theory that aluminum can cause AD. This paper is very significant because this
paper finally resolves the mystery of aluminum deposits in brains of patients with AD.

Type of Biomolecules:
Name:
Symbols:

Genuine Biomolecule
Adenosine Monophosphate
AMP

Mimic Biomolecule
Adenosine Monaluminate
AMAl

1031. Influence of simulation protocols on the efficiency of Gibbs ensemble Monte Carlo simulations. Angel D
(1)
Cortes-Morales , corte054@umn.edu, 225 Pleasant Street SE, Minneapolis Minnesota 55455, United States ; Ioannis G
(2)
(1)
Economou ; Joern I Siepmann . (1) Department of Chemistry, University of Minnesota, Minneapolis Minnesota 55414,
United States (2) Department of Chemical Engineering, The Petroleum Institute, Abu Dhabi, United Arab Emirates
The performance of many separations processes is governed by fluid phase behavior and, hence, accurate prediction of these
equilibria is essential for process development. The Gibbs Ensemble Monte Carlo (GEMC) method is a versatile approach for
the prediction of fluid phase equilibria from particle-based simulations. For a one-component system, a GEMC simulation
utilizes two separate simulation boxes for the vapor and liquid phases, where much of the computational effort is spent
swapping particles and volume exchanges either between two boxes or with a pressure bath. For such a GEMC simulation,
the user needs to specify the frequency of swap and volume moves and the overall volume that controls the phase ratio. For
this study, we explored GEMC simulation protocols that yield about 0.1, 1, and 10 accepted swap and volume moves per
Monte Carlo cycle (where one cycle consists of N randomly selected moves with N being the number of particles in the
system) and total volumes that yield either about equal volumes for both phases or vapor phases containing about 10 or 20%
of the total particles in the vapor phase. NVT-GEMC simulations were performed to determine the vapor-liquid equilibrium
(VLE) properties at three reduced temperatures for TraPPE-UA n-octane and TIP4P water. The efficiency was evaluated from
the standard errors of mean for the vapor pressure and liquid density. Depending on the reduced temperature and the specific
VLE property, significant differences in the efficiency are observed. Recommendations are made for suitable GEMC simulation
protocols.
1032. Structural and energetic factors affecting the catalytic efficiency of cocaine hydrolase against cocaine. Fang
(1)
(1)
Zheng , fzhen2@email.uky.edu, 789 South Limestone Street, Lexington KY 40536, United States ; Chang-Guo Zhan Zhan .
(1) Department of Pharmaceutical Sciences, University of Kentucky, Lexington KY 40536, United States
The present study was aimed to explore the correlation between the protein structure and catalytic efficiency of cocaine
hydrolases, i.e. high-activity mutants of butyrylcholinesterase (BChE) against (-)-cocaine (the natural cocaine), by modeling
the rate-determining transition state (TS1), i.e., the transition state for the first step of chemical reaction process, of (-)-cocaine
hydrolysis catalyzed by various mutants of human BChE in comparison with the wild type. Molecular modeling of the TS1
structures revealed that mutations on certain nonactive site residues can indirectly affect the catalytic efficiency of the enzyme
against (-)-cocaine through enhancing or weakening the overall hydrogen bonding between the carbonyl oxygen of (-)-cocaine
benzoyl ester and the oxyanion hole of the enzyme. Computational insights and predictions were supported by the catalytic
activity data obtained from wet experimental tests on the mutants of human BChE, including five new mutants reported for the
first time. The BChE mutants with at least 1000-fold improved catalytic efficiency against (-)-cocaine compared to the wild-type
BChE are all associated with the TS1 structures having stronger overall hydrogen bonding between the carbonyl oxygen of (-)cocaine benzoyl ester and the oxyanion hole of the enzyme. The combined computational and experimental data demonstrate
a reasonable correlation relationship between the hydrogen-bonding distances in the TS1 structure and the catalytic efficiency
of the enzyme against (-)-cocaine.
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1033. Study of computational geometry and stability of hydrogen bonds formed between the bases of DNA and RNA
and bases so-called "molecules of the future", using the methods semi empirics AM1 and PM3.
Glendaliz
(1)
(1)
Maldonado , jem-marie@hotmail.com, HC-01 BOX 6070, Gurabo PR 00778, Puerto Rico ; Jem Morales , jem(1)
marie@hotmail.com, HC-01 BOX 6070, Gurabo PR 00778, Puerto Rico ; Maria González , jem-marie@hotmail.com, HC-01
(1)
BOX 6070, Gurabo PR 00778, Puerto Rico ; Carilis Santiago , jem-marie@hotmail.com, HC-01 BOX 6070, Gurabo PR
(1)
00778, Puerto Rico ; Juan Estevez Delgado . (1) Department of Chemistry, Universidad de Puerto Rico en Cayey, Cayey
Puerto Rico 00736, Puerto Rico
Hydrogen bonds have a decisive influence on the structure and function of DNA and have been widely studied. It is well known
that the increase in the number of interactions of hydrogen bonds can increase the stability of the complex trained. However,
few studies show the different interactions that can arise between species that have multiple possibilities of forming hydrogen
bonds. With the purpose of acquiring a better understanding of these interactions, hydrogen bonds between: adenine cytosine,
guanine, thymine and uracil with the 22 bases, so-called "molecules of the future," have been studied. The calculations made
by PM3 show the following results: Cytosine•MOL9-PM3: 6.12 Kcal/mol, Cytosine•MOL9-PM3-1: 6.154 Kcal/mol,
Cytosine•MOL9-PM3-2: 12.685 Kcal/mol. The first and third complexes are not flat and the second complex is flat. The
calculated values of ∆Hfº AM1 are higher. The values form the stabilization of ∆Hfº of Adenine• MOL goes from -0.338 to 7.132 kcal/mol, while the Cytosine•MOL goes from -5.672 to -12.023 kcal/mol. The Guanine•MOL run between 0.351 to 13.377. The Thymine•MOL goes from -5.169 to -10.960. Finally, Uracil•MOL goes from -5.964 to -10.957 kcal/mol. In the
future, these values will be compared with calculations ab-initio for some cases.
1034. Docking studies of tetrahydroisoquinolines at Monoamine Oxidase with a potential role in alcoholism. Iriux
(1)
Almodovar , iriux.almodovar@usach.cl, Av del Libertador Bernardo OHiggins 3363, Estación Central, Santiago Región
(1)(2)
(1)
(3)(2)
(2)(4)
Metropolitana 9170022, Chile ; Angelica Fierro
; Carlos Guajardo ; Gerald Zapata
; Bruce K Cassels
. (1)
Department of Enviromental Sciences, University of Santiago de Chile, Santiago Región Metropolitana 9170022, Chile (2)
Milenium Institute of Cellular Dynamics and Biotechnology, Santiago Región Metropolitana 9170022, Chile (3) Inorganic and
Analytical Chemistry, University of Chile, Santiago Region Metropolitana 8380000, Chile (4) Department of Chemistry,
University of Chile, Santiago Region Metropolitana 7750000, Chile
The involvement of dopamine-derived tetrahydroisoquinoline (TIQs,) in the biochemical basis of alcoholism has been
intensively studied since the discovery of the in vitro and in vivo synthesis of 1-methyl-6,7-dihydroxy-1,2,3,4tetrahydroisoquinoline (SAL, Figure 1) during ethanol metabolism. At present, the mechanism of action of SAL has been
1
hypothesized as mediated by different proteins . One of them is monoamine oxidase (MAO) that is involved in
2
2,3
neurotransmitter degradation . Low levels of MAO activity has been associated to alcohol addition. Since SAL and some
4
derivatives are reported to inhibit MAO, molecular modeling and docking studies have been performed to rationalize the main
interactions of SAL and related tetrahydroisoquinolines at this enzyme. According to our results tetrahydroisoquinolines show
low energy binding modes, suggesting a good enzyme-inhibitor interaction. This is in agreement with reported experimental
5
results.
Figure 1

Ackowledgements
We are grateful to FODECYT 3100059, 11085002, ICM- FIC Proyecto P05-001-F, and CONICYT PBCT-PDA23.
References
1) (a) Rodd ZA, Bell RL, Zhang Y, Goldstein A, Zaffaroni A, McBride WJ, Li TK. Alcohol Clin. Exp. Res. 2003, 27, 440-449. (b)
Hipólito L, Sánchez-Catalán MJ, Granero L, Polache A. Neurochemistry International, 2009, 55,187-192.
2) van Amsterdam J, Talhout R, Vleeming W, et al.
Life Sciences, 2006, 79, 1969-1973.
3) Wargelius HL, Fahlke C, Suomi SJ, et al. Upsala Journal of Medical Sciences, 2010, 115, 49-55.
4) Annu. Rev. Pharmacol. Toxicol. 1980, 20, 55–80.
5) Talhout R, Opperhuizen A, van Amsterdam JGC, European Neuropsychopharmacology, 2007, 17, 627-636.
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1035. Viscometric study of binary and ternary polymeric systems at different temperatures. Ayse Zehra Aroguz ,
(1)
(1)
aroguz@istanbul.edu.tr, Avcilar Campus, Avcilar, Istanbul Istanbul 34320, Turkey ; Dariush Nikjoo ; Anil Asmaz . (1)
Chemistry, Istanbul University, Istanbul Istanbul 34320, Turkey
Viscosity of binary and ternary systems of polycarbonate (PC)/chloroform, brominated poly styrene (PBrS)/chloroform and
-1
PC/PBrS/chloroform in concentration 0.1-0.6 g/100ml at different temperatures, 293.15, 298.15, and 303.15K has been
measured. The mass ratio PC/ PBrS was selected as 75/25, 50/50, 25/75. The miscibility or immiscibility of two different
polymer chains was concluded using dilute-solution viscometry (DSV) method at different temperatures[1]. The effect of
temperature on polymer/polymer was discussed. The intrinsic viscosities[η] of binary and ternary systems were calculated
using extended Huggins equation at the corresponding temperatures[2]. The results show that intrinsic viscosity of
PC/chloroform and PSBr/chloroform systems reduced with increasing temperature; the polymer chains were coiled by
increasing temperature. The same behavior can be seen for the ternary systems. To analyze polymer–polymer miscibility
regarding to Δ[η]m sign, which is the difference between experimental and ideal values of [η]m[3]. If polymer – polymer is
miscible and if polymer – polymer is immiscible. The data obtained from (DSV) method showed that the examined blends were
miscible in the aforementioned compositions range besides the composition (50/50). These results are correlated with the
miscibility data obtained for the same blends by DSC[4].

References
1-Z.Pingping. Eur Polym J 1997;33:411-413.
2-ST Udaya, SA.Krishna, KY.Mahadevapa, MS. Lata, J.Appl. Polym. Sci. 83:2002:283.
3-R.Garcia, O.Melad, CM.Gomez, JE. Figueruelo, A. Campos, Eur. Polym. J. 35(1999) 47.
4-Aroguz AZ, Misirli Z, Baysal BM. ACS Symp Ser 2005;916:351-368.
1036. Acute toxicity determination of organophosphorus pesticides against Artemia franciscana and analisys of
(1)
Quantitative Structure - Activity Relationship (QSAR). Beatriz E. Jaramillo C. , beatrizjaramilloc@yahoo.com, Campus
(1)
de Zaragocilla, Cartagena Bolivar, Colombia ; Irina P. Martelo . (1) Grupo de Investigaciones Agroquimicas, Programa de
Química, Facultad de Ciencias Exactas y Naturales, Universidad de Cartagena, Cartagena Bolivar, Colombia
The irrational use of pesticides has led to a series of technological and biological limitations, which has contaminated the
environment and human been. To measure the toxicity of OP's for this study was used the bioassay with Artemia
franciscana.In recent years QSAR studies have changed the design approach from both bioactive compounds and less toxic
chemical products, finding similarities and differences in the way they affect the plants, animals and insects. The aim of this
study is to understand how it is related the structure of OP's with their toxicity by making a theoretical QSAR study, finding the
constitutional, geometrical, topological, electrostatics and energy properties of the molecules through molecular descriptors of
reactivity, which are obtained using different computational programs. The “theoretical” LC50 was related with experimental
data obtained by statistical methods of MLR and PCA. Table 1 shows the molecules studied and some of their moecular
descriptors.
NAME
Chlorpyrifos
Coumaphos
Demeton-S-methyl-sulfone
Diazinon
Dichlorvos
Disulfoton
Fenchlorphos

CL50(24H)
110,0361
10,5777
13,1126
16,0905
24,7473
rd

CL50(48H)
22,4316
73,2901
82,9261
0,43990
2,87510
0,78560
1,0146

D.M.(µ)
6,8723
5,9095
7,3702
2,9399
3,6711
4,0739
3,6748

LogP
5,3
4,5
-0,3
3,8
1,4
4,0
5,1

HOMO
-0,34617
-0,32410
-0,38108
-0,34279
-0,35913
-0,34197
-0,34410

LUMO
0,07655
0,06580
0,14945
0,11834
0,15432
0,14922
0,09732
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-2743,008
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-1745,996
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-1714,729
-1997,059
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Fensulfothion
Fenthion
Guthion (Azinphos methyl)
Malathion
Methyl parathion
Monocrotophos
Parathion
Phorate
Sulfotep
Sulprophos

72,1915
6,26230
32,3893
102,567
13,3973
31,6498
17,4605
69,1685
-

5,0912
0,1073
18,443
29,2441
0,9701
70,4075
1,08090
4,14270
1,9094
10,5613

5,9231
2,4145
5,9394
6,6665
6,5263
3,3907
6,8723
6,4265
6,0430
4,03004

2,2
4,1
2,8
2,4
2,9
-0,2
3,8
3,6
3,9
4,9

-0,33562
-0,32944
-0,34341
-0,34151
-0,36010
-0,35987
-0,35688
-0,34211
-0,34469
-0,33459

0,11265
0,12057
0,06226
0,16021
0,05959
0,13429
0,06068
0.15272
0,18973
0,12029

-1861,669
-1747,821
-1909,366
-1974,762
-1475,715
-1042,798
-1553,796
-1958,019
-2165,548
-2148,532

(1)

1037. Raman and SERS spectroscopic measurements of borazine. Dachun Huang , huangd00931@hotmail.com, PO
(2)
(2)
(2)
(1)
Box 23346, San Juan PR 00931, Puerto Rico ; Arturo Hidalgo ; Vladimir I Makarov ; Gerardo Morell ; Brad R Weiner . (1)
Dept. of Chem., University of Puerto Rico, San Juan PR 00931, Puerto Rico (2) Dept. of Phys., University of Puerto Rico, San
Juan PR 00931, Puerto Rico
Borazine is an interesting molecule and has been widely used in synthesizing BN nano materials, for example nanomesh,
nanotube, and few BN layers. Different spectrosopic studies and photochemical studies have been reported. Recently we
have investigated the photodissociation of borazine molecule at 193 nm in a molecular beam. However, according to our
knowledge, SERS spectrocopic measurements of borazine have not been reported. Here we report the Raman and SERS
spectroscopic measurements of borazine in liquid phase. Commercial substrates are used for the measurements of pure
borazine liquid and borazine in solutions.
6

1038. Computational Study of the asymmetric transfer hydrogenation of imines and ketones using chiral Ru(II)Cl(η (1)
p-cymene)[(S,S)-N-TsDPEN] catalyst. Marek Kuzma , kuzma@biomed.cas.cz, Videnska 1083, Prague Prague, Czech
(2)
(2)
(2)
Republic ; Jiri Vaclavik ; Jan Prech ; Petr Kacer . (1) Institute of Microbiology, Prague 142 20, Czech Republic (2)
Department of Organic Technology, Institute of Chemical Technology, Prague 166 28, Czech Republic
The asymmetric transfer hydrogenation (ATH) of imines has remained a rather unexplored topic since the first successful
6
approach disclosed by Noyori et al. in 1996. They showed that the Ru(II)Cl(η -p-cymene)[N-p-tosyl-1,2diphenylethylenediamine] catalyst in a HCOOH/triethylamine mixture was able to efficiently hydrogenate substituted
isoquinolines with great selectivity. Almost simultaneously, the same system was reported to reduce ketones superbly,
suggesting that the mechanisms of asymmetric hydrogenation of C=N and C=O bonds should be alike. The mechanism of the
ATH of ketones was extensively discussed by Noyori and co-workers. They proposed that the reaction proceeds via sixmembered transition states in the outer coordination sphere of ruthenium. However, this mechanistic concept is not compatible
with the ATH of imines, as pointed out by Wills et al. on the basis of their experimental results. Therefore, we focused on a full6
scale molecular modeling of imine reduction on the chiral catalyst Ru(II)Cl(η -p-cymene)[(S,S)-N-p-tosyl-1,2diphenylethylenediamine] on the DFT level of theory. Applying the ionic mechanism, the reaction preferentially affords the (R)amine product, which is in agreement with the experimental observations. Calculated transition state structures for the
hydrogenation of protonated 1-methyl-3,4-dihydroisoquinoline are discussed together with their preceding and following
6
energy minima. Stabilization of the favorable transition state by a CH/π interaction between the η -p-cymene ligand and the
2
3
substrate molecule is explored in depth to show that both C(sp )H/π and C(sp )H/π are equally probable to occur. Finally,
transition state geometries for the asymmetric transfer hydrogenation of acetophenone are proposed, which take the
“standard” six-membered cyclic form.
1039. Study and characterization of the four-wave mixing signal in a two-level system with non-zero permanent
(1)
dipole moments in presence of a thermal bath.
Alicia Mastrodomenico , alimastro@gmail.com, QYP, Lab 350,
(1)
(1)
Caracas Miranda 1080, Venezuela ; José Luis Paz ; María A Izquierdo . (1) Department of Chemistry, Simon Bolivar
University, Sartenejas Miranda 1080, Venezuela
In this work we have studied the Rayleigh-type optical mixing signal for a two-level system in the frequency space. The
molecular system is described as a two-level sets interacting with a thermal reservoir and a total electromagnetic field up to
third order. For this study, we have considered the stochastic effects of a thermal reservoir on the molecular system, where the
collective effect of this bath are modelled as a random Bohr frequency, whose manifestation is the broadening of the upper
level according to a prescribed random function. As consequence of neglect the rotating-wave approximation and incorporate
a permanent dipole moment, resonances emerge and those are investigated. An analytical expression for the Fourier
components of the nonlinear macroscopic homogeneous polarization is obtained. Details concerning to the modification of the
additional peaks by including the stochastic effects of the solvents are studied. Finally, the simmetry properties and photonic
processes are studied in the radiation-matter interaction.
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1040. New accuracy in the global HeH2 potential energy surface. Luis Velilla , luisvelilla@gmail.com, módulo 14,
(1)
(1)
Facultad de Ciencias, Campus Cantoblanco, Madrid Madrid 28049, Spain ; Alfredo Aguado ; Miguel Paniagua . (1) Physical
Chemistry Department C-14, Universidad Autónoma de Madrid, Madrid 28049, Spain
+

The prototypical proton transfer process between He and H2 has been well investigated experimentally and theoretically.
Besides being a test case of methods for ion molecule reactions, the above process is also important from the astrophysical
point of view. In order to explain the collisional outcomes of this reaction in various molecular beam experiments under
+
different conditions, an accurate global potential energy surface is required. To obtain a very accurate global HeH2 potential
energy surface (over ten times than the latest published), we have design a new method of embedding the long-range
+
interaction terms in the functional form used to represent the potential energy surface. For the ground electronic state of HeH2
we use the diatomics in molecules (DIM) approach as a starting point, because it describes correctly the dissociation
channels. Usually the long-range terms are included a posteriori by using a switching function. The most widely used damping
functions are probably those of Tang and Toennies, later modified to be an incomplete gamma function. We will analyze the
possibility of introducing the long-range terms a priori, by including them in the DIM approach. Another new improvement
maked, is the use of extrapolations of total energy to the complete basis set limit carried out with the exponential and inverse
cubic power functional forms, as a function that describes the correlation consistent basis sets. The ability of the different
extrapolation schemes to generate accurate potential energy surfaces, over a wide range of geometries, is examined,
following Halkier criteria.
1041. Molecular modeling of enantioselectivity of Candida antarctica lipase B catalyzing O-acyltaion of (R,S)(1)
propanolol.
Andrés Escorcia , andrescorcia6@hotmail.com, Cra 27 Calle 9, Bucaramanga Santander 68001000,
(1)
(1)
(2)
Colombia ; Martha Daza ; Rodrigo Torres ; Markus Doerr . (1) Facultad de Ciencias, Universidad Industrial de Santander,
Bucaramanga Santander 68001000, Colombia (2) Facultad de Química Ambiental, Universidad Santo Tomás, Bucaramanga
Santander 68001000, Colombia
Stereochemistry plays an important role in the therapeutic activity of a drug molecule. In the case of propranolol (1-isopropylamino-3-(1-naftoxi)-2-propanol), a beta-adrenergic blocking agent used for treatment of hypertension, the desired
therapeutic effect is associated with the S-enantiomer, while the R-enantiomer displays undesired effects. Propranolol is
currently used as a racemic mixture, thus it is of great importance to design strategies which allow to obtain the pure Senantiomer. Kinetic resolution catalyzed by lipases has been established as a versatile method to achieve this goal. This
approach has been widely used for resolution of racemic mixtures of carboxylic acids, alcohols, esters and amines. In this
work, we have investigated the mechanism of the enantioselective O-acylation of (R,S)-propranolol, catalyzed by Candida
1
2
antarctica lipase B (CAL-B) in toluene. We have carried out QM/MM (QM: SCC-DFTB , MM: CHARMM forcefield) molecular
dynamics (MD) simulations of the tetrahedral intermediates, which are used as models for the transition states of the reaction.
We found different binding modes for both enantiomers of the substrate. Moreover, trajectories of the MD simulations have
been analyzed considering hydrogen bonding patterns, which are important for the catalytic activity of the enzyme, and
interactions of the substrate with both CAL-B and the organic solvent. Formation of an additional hydrogen bond between
CAL-B and the R-enantiomer could explain the enantioselectivity of CAL-B in this step of the reaction.
Rereferences:
1) Elstner M, Porezag D, Jungnickel G, Elsner J, Haugk M, Frauenheim T, et al. 1998. Self-consistent-charge densityfunctional tight-binding method for simulations of complex materials properties. Phys Rev B 58, 7260.
2) MacKerell AD, Jr. Bashford D, Bellott M, Dunbrack RL, Evanseck JD, Field MJ, et al. 1998. All-atom empirical potential for
molecular modeling and dynamics studies of proteins. Phys Chem B 102, 3586.
1042. Substituent effect on the dissociation bond enthalpy N-H in pyrrolic derivatives.
juanzapata@elpoli.edu.co, Cra. 59A No. 63-20, Medellín Antioquia A.A 3840, Colombia ; Claudia Y.
(1)
Hormaza . (1) Facultad de Ciencias, Universidad Nacional de Colombia - Sede Medellín, Medellín
Colombia (2) Facultad de Ciencias Básicas, Politécnico Colombiano Jaime Isaza Cadavid, Medellín
Colombia

(1)

Juan C. Zapata ,
(2)
Sánchez ; Angelina
Antioquia A.A 3840,
Antioquia A.A 4932,

The pyrrolic derivatives have interesting farmacological antiinflamatory and antyviral properties, and are well known for
antioxidant activity, attributed to the presence of the Bond N-H in the structure. This activity is important because the radical
free are responsible to the lipid autooxidation, inflammation, neuronal degeneration, cancer and cardiovascular diseases. The
pyrrole derivative (PNH) are capable to inhibit the free radical chain reaction of Transfer of H-Radical (HAT), in this mechanism
.
.
is being a new radical more stable that original. The follow isodesmic reaction illustrates the HAT mechanism: PNH + R → PN
+ RH Theoretical study of antioxidant activity in gas phase at 298K has been established at the B3LYP/6-31G(d) level of
theory. Optimized geometries, atomic charge distributions, energies and the dissociation Enthalpy Bond (BDEN-H) was
.
.
calculated, using equation BDEN-H=H(H )+H(PN ) – H(PNH). The compound studied and BDEN-H calculated are described in
Figure and Table.
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Compound
1
2
3
4
5
6
7

BDEN-H(kcal/mol)
87,085
84.671
86,256
79,193
72,656
92,054
93,747

An electron-donating group causes a stabilization in pyrrolic derivatives but a destabilization in the pyrrolic radicals, resulting in
_
2
reduce N H bond dissociation energy, (BDEN-H), this effect increase the antioxidant activity, this effect is most important in R .
An electron withdrawing group has the opposite effect. These results are according with previous works that shown that
groups electron-witdrawing decrease antioxidant activity.
1043,. DFT framework for exploring the role of the molecular ion isomerizations in the EI mass spectrum of 7-chloro(1)
2-phenyl-1,4-oxo-2,3,4.5-tetrahydro-1-benzoazepine. Darío F. Coral Obando , ferchocoralg16@gmail.com, Bloque 1,
(1)
Sede Torobajo, Calle 18 Carrera 50, Pasto Nariño, Colombia ; Eduardo A. Solano Espinoza , esolano@udenar.edu.co,
(2)
(2)
Bloque 1, Sede Torobajo, Calle 18 Carrera 50, Pasto Nariño, Colombia ; Alirio Palma Rodríguez ; Elena E. Stahenko ;
(2)
Sandra L. Gómez Ayala . (1) Laboratorio de Química Teórica, LQT, Departamento de Química, Universidad de Nariño, Pasto
Nariño, Colombia (2) Centro de Investigación en Biomoléculas (CIBIMOL). Escuela de Química, Universidad Industrial de
Santander, Bucaramanga Santander, Colombia
The 20-eV EI mass spectrum of 7-chloro-2-phenyl-1,4-oxo-2,3,4.5-tetrahydro-1-benzoazepine –a recently synthesized and
potentially bioactive compound– exhibits several fragment ions requiring previous rearrangements of the molecular ion (1),
(e.g. m/z 139, 138, 254, and 104). The ions at m/z 139 and 254 are detected even at electron energies as low as 10 eV.
Multiple isomerizations are being explored from calculations at the UB3LYP/6-31G(d) level, to allow several features of the
spectrum to be understood. On the basis of the kinetic barrier heights for individual steps and the relative energies of various
•
species, the main isomers and fragment ions m/z 254 formed by loss of OH are shown in Fig. 1 (dashed lines indicate
possible fragmentations not confirmed yet). C–O or N–O cleavages can initiate reactions with similar probabilities (according
to the RRKM rate coefficients). The C–O cleavage leads to 7 which could yield the ion m/z 104. The minimum energy reaction
pathway, highlighted by a frame, leads for now to the ion m/z 254, but also yields other isomers that could produce the ions
m/z 138 and 139.
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1044. Modeling Structure and Flexibility of Acylated Candida antarctica Lipase B in an Organic Solvent. Rodrigo
(1)
(1)
Torres Sáez , rtorres@uis.edu.co, Carrera 27 con Calle 9, Bucaramanga Santander NA, Colombia ; Andrés Escorcia ;
(1)
(2)
Marta Daza ; Markus Doerr . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander NA,
Colombia (2) Department of Environmental Chemistry, Universidad Santo Tomás, Bucaramanga Santander NA, Colombia
Nowadays, lipases are established as the most versatile biocatalysts in organic synthesis, because in many cases, majority of
lipases accept a wide range of non-natural substrates and show excellent enantioselectivity. Kinetic resolution is the most
common lipase-catalyzed chemical transformation, because the enzyme can discriminate between two enantiomers in a
racemic mixture, transforming one enantiomer faster than the other. This approach has been widely used for kinetic resolution
of racemic mixtures of carboxylic acids, alcohols, esters and amines. Lipase catalyzed reactions proceed in two steps. The
first step is the addition of an acyl-group to the enzyme, yielding the acyl-enzyme. In the second step the acyl-group can react
with a number of nucleophiles, such as water, alcohols, amines or peroxides. Among lipases, Candida antarctica lipase B
(CALB) is widely used because its high enantioselectivity, wide range of substrates, thermal stability, and stability in organic
solvents. In this work, we present a molecular dynamics study of structure and flexibility of the acyl-CALB intermediate in
toluene, using acetate as acylant agent. Different orientations of this acyl-group in the active site were explored. We analyzed
the local hydrogen bond network of the active site from which depends on the catalytic function of the acyl-enzyme. Important
positional fluctuations were identified by computing the root-mean-square-deviation (RMSD) and root-mean-square-fluctuation
(RMSF) along the trajectories. In general, the acyl-enzyme complex was very stable. Additionally, we found that mobility of the
crystal water molecules as well as the enzyme structure was decreased in toluene.
1045. Paramagnetic nickel bis(dithiolene) metallo-ligands: Structural and magnetic properties of 0D and 1D bimetallic
(1)
systems. Dalice M. Piñero-Cruz , dalice.pinero@univ-rennes1.fr, Sciences Chimiques de Rennes, UMR 6226, Campus de
(1)
(1)
(1)
Beaulieu Bât 10C, Rennes Brittany 35042, France ; Alessia Famengo ; Olivier Jeannin ; Marc Fourmigue . (1) Matière
Condensée et Systèmes Electroactifs (MaCSE), Université Rennes 1, Rennes Brittany 35042, France
Transition metal dithiolene complexes have proven to be rich, widely studied materials for their interesting
conductive/magnetic properties owned to their charge delocalization/reachable paramagnetic ground spin state. These
properties have coined them as promising linkers for molecular magnetic assemblies incorporating metallic ions with magnetic
anisotropy. Taking into perspective the easiness of functionalization, the Ni-dithiolene platform is proposed for the synthesis of
Single Molecule Magnets and Single Chain Magnets. Considering a functionalization on the Ni-dithiolene platform that would
allow the coordination with other transition metal ions with both high spin and large anisotropy, we envisioned the introduction
of lanthanides, well known for imparting both requirements, into the Ni-dithiolene structure. By introducing crown ethers of
different sizes as substituent on the dithiolene core we extend the coordination capability of the Ni bis(dithiolene) complexes.
Herein, we present the synthesis, electrochemical and magnetic properties of the nickel dithiolene precursors and the different
bimetallic 0D and 1D coordination complexes incorporating nickel and sodium ions in the crown ether coordination sphere.
These preliminary results well establish the feasibility of acquiring the targeted 1-D chains complying with our objective of
incorporating lanthanides.
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1046. The unique abilities of MAP catalysts for olefin metathesis. Richard R. Schrock , rrs@mit.edu, Room 6-331, 77
Massachusetts Ave., Cambridge Massachusetts 02139-4307, United States . (1) Department of Chemistry, Massachusetts
Institute of Technology, Cambridge Massachusetts 02139-4307, United States
In the process of exploring methods of synthesizing M(NR)(CHCMe2R')(OR")2 or analogous biphenolate or binaphtholate
species in situ by treating an appropriate M(NR)(CHCMe2R')X2 species with a monoalcohol or diol, we discovered
1
M(NR)(CHCMe2R')(OR)(X) species in which X is pyrrolide or a substituted pyrrolide (Pyr). These "third generation"
M(NR)(CHCMe2R')(OR)(Pyr) (MonoAlkoxidePyrrolide or MAP) species, isolated or prepared in situ, can be remarkably active
and efficient metathesis catalysts. The advantages of a stereogenic metal center for enantioselective metathesis has been
demonstrated through the synthesis of diastereomeric M(NR)(CHCMe2R')(OR*)(Pyr) species in which OR* is an
enantiomerically pure alkoxide, and its use (as a mixture of diastereomers) as a catalyst for the enantioselective synthesis of
2
the Aspidosperma alkaloid, quebrachamine (96%ee). MAP species also have characteristics that make them unique in other
reactions, among them Z- and enantioselective ring-opening/cross-metatheses, Z-selective ROMP to give cis,syndiotactic
polymers, ethenolysis of internal olefins such as oleates, Z-selective coupling of terminal olefins, and Z-selective cross
coupling of terminal olefins. Theoretical studies suggest that M(NR)(CHCMe2R')(OR)(Pyr) species are inherently more reactive
than bisalkoxides. It has also been found that methylidene species can be especially stable toward bimolecular decomposition,
yet highly reactive.
References:
1. (a) Schrock, R. R.; Hoveyda, A. H. Angew. Chem., Int. Ed. 2003, 42, 4592. (b) Schrock, R. R. Chem. Rev. 2002, 102, 145.
(c) Schrock, R. R. Angew. Chem. Int. Ed. 2006, 45, 3748. (d) Schrock, R. R. Chem. Rev. 2009, 109, 3211.
2. (a) Malcolmson, S. J.; Meek, S. J.; Sattely, E. S.; Schrock, R. R.; Hoveyda, A. H. Nature 2008, 456, 933. (b) Sattely, E. S.;
Meek, S. J.; Malcolmson, S. J.; Schrock, R. R.; Hoveyda, A. H. J. Am. Chem. Soc. 2009, 131, 943.
(1)

1047. Forensic chemistry: Contribution to the clarification of criminal cases. Kelvin Morales ,
kmorales@icf.gobierno.pr, Call Box 11878, Caparra Heights Station, San Juan Puerto Rico 00922-1878, Puerto Rico ;
(1)
Elizabeth Rosa . (1) Departamento de Química Forense, Instituto de Ciencias Forenses de Puerto Rico, San Juan Puerto
Rico 00922-1878, Puerto Rico
In every crime scene it is quite possible to find evidence to incriminate the perpetrators to the crime. Forensic Chemistry is a
discipline of forensic science that applies chemical techniques to analyze evidence related to criminal cases ranging from
misdemeanors such as possession of fireworks to a serious one such as murder. The analysis of this type of evidence has
several purposes, including these: scientifically determine how some criminal events occurred, to corroborate witness
statements, and determine whether a crime was committed. The results are presented in the parade of evidence before the
judge (judge or jury) in the trial of the accused, and can be incriminating or exculpatory. This course will present some types of
analysis performed by a Forensic Chemistry Laboratory: gunshot residues, the presence of incendiary substances, explosives,
glass, paint, fibers, bulb filaments, among others. In addition, it will also discuss different chemical tests (analysis of
nitrocellulose, lead, copper, nitrite, aluminum, sulfur, chlorate, nitrate, perchlorate, etc.) and instrumentation used for these
tests (stereo microscope, polarizing microscope, gas chromatograph with: flame ionization detector (GC / FID), mass
spectrometer (GC/MS), pyrolysis system (GC/Py), Fourier transform infrared (FTIR) spectrometer, and the refractive index of
glass meter (GRIM). It will also be discussed some aspects of applicable laws and examples of real cases resolved.
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1048.Toward molecular solar energy conversion materials. Maria Angeles Herranz , maherran@quim.ucm.es, Facultad
(1)
(2)
de Quimica, Avda. Complutense s/n, Madrid Madrid 28040, Spain ; Nazario Martin ; Dirk M Guldi . (1) Departamento de
Quimica Organica, Universidad Complutense de Madrid, Madrid Madrid 28040, Spain (2) Department of Chemistry and
Pharmacy & Interdisciplinary Center for Molecular Materials (ICMM), Friedrich-Alexander-Universität Erlangen-Nürnberg,
Erlangen, Germany
One of the mayor problems facing our society is Energy. For obvious reasons, a new age based on non-contaminating
renewable energies is currently a priority and, in this regard, the Sun is an extremely powerful source of energy available in
our solar system that still needs to be efficiently employed. As chemists, one of our challenges consist in developing functional
molecules able to harvest sun light and efficiently undergo photon to current energy conversion processes, in order to be
incorporated into photovoltaic (PV) solar cells. Since the first silicon-based devices were prepared, different semiconducting
materials have been used for transforming sun light into chemical energy. Among them, photo- and electro-active organic
materials are promising due to key advantages, such as the possibility of processing directly from solution, thus affording
lighter, cheaper and flexible all-organic PV devices. The aim of this presentation is to emphasize the contribution of chemistry
to this field by covering those aspects related with the nature and properties of the types of compounds used to construct ''allorganic'' PV devices. In particular, bulk-heterojunction plastic solar cells based on semiconducting p-conjugated polymers and
1
fullerenes and, molecular bulk-heterojunction solar cells based on π-conjugated oligomers or dyes and fullerenes.

Basic chemical components for a typical organic photovoltaic (OPV) solar cell.
1

Energy & Environmental Science, special issue on carbon nanostructures for energy, 2011, Issue 3, 585-1044.
(1)

1049. Acceptor-sensitizers for oxide semiconductors in excitonic solar cells. W. Justin Youngblood ,
(1)
youngblood@unt.edu, 1155 Union Circle, Box 305070, Denton Texas 76203, United States ; Seare Ahferom ; Keith
(1)
Haynes . (1) Department of Chemistry, University of North Texas, Denton Texas 76203, United States
Photoinduced electron transport into oxide semiconductors has been investigated using molecular acceptors (fullerenes,
quinones) as intermediary electron relays between conducting polymer and nanostructured metal oxides. Acceptor-sensitizers
are useful in combination with polymer and/or molecular donor-photosensitizers when direct electron injection from the donor
into an oxide is found to exhibit poor rates/yields. Fullerene and quinone-based acceptor-sensitizers have been prepared via
multi-step organic synthesis. Multilayer polymer-acceptor-oxide materials have been assembled and tested by spectroscopic
and device studies. Interfacial electron transfer dynamics are investigated by pump-probe transient spectroscopy in the UV-vis
and infra-red regions and by transient fluorescence. Prototype excitonic solar cells have been assembled and characterized
for current-voltage and quantum efficiency attributes. The operative role and design rules for using acceptor-sensitizers in
semiconductor-oxide based solar cells are presented.
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1050. Nanomaterials by ALD for energy applications. Markku Leskela , leskela@mappi.helsinki.fi, Po Box 55, Helsinki FI-00015, Finland . (1) Department of Chemistry, University of Helsinki, Helsinki FI-00014, Finland
Atomic Layer Deposition (ALD) is known as thin film deposition technique which suits for fabrication of conformal films. Since
ALD is independent of size of the substrate it has self-evidently found applications in nanotechnology. Materials for energy
technologies form a very broad area where ALD will most likely find use especially in small devices with 3D structures. Dyesensitized solar cells (DSSC) contain dye molecules that absorb light. An excited dye molecule injects electrons to the
conduction band of TiO2 nanoparticle layer. In TiO2, electrons diffuse to the anode (transparent conductor). ALD has been
used studies of deposition of thin passivation layers on TiO2 particles to block the back transfer of electrons and in making of
nanostructured (ZnO nanotubes) semiconductor. ALD could find applications also in all-solid-state DSSCs. Li-ion batteries are
known to be the most energy efficient batteries and are widely incorporated in portable electronics. There is a constant need to
move towards smaller and higher energy density batteries. These require thin film structure and solid electrolyte. Conformal
films of all components are needed in the battery: current collector (Pt), cathode, electrolyte, anode, and Li-diffusion barrier.
ALD of Li-compounds will be discussed. Thermoelectric materials allow direct conversion of thermal energy to electrical
energy (Seebeck effect). Most of thermoelectric films studied so far have been made by physical vapour deposition. In many
applications, like using the waste heat of portable electronic devices, the films have to be deposited conformally on highsurface-area substrates. ALD of thermoelectric materials like Bi2Te3 will be presented.
1051. Biomimetic 'greener' approach to nanoparticles: Sustainable applications of nano-catalysts. Rajender S
(1)
Varma , Varma.Rajender@epa.gov, 26 West M.L.K. Drive, MS 443, Cincinnati Ohio 45268, United States . (1) Sustainable
Technology Division, U S Environmental Protection Agency, Cincinnati Ohio 45268, United States
The preparation of nanoparticles involving benign alternatives that use vitamins B1, B2, C, and tea and wine polyphenols,
which function as both reducing, and capping agents, is summarized. These extremely simple, one-pot, green synthetic
methods enable the preparation of bulk quantities of nanospheres, nanorods, nanowires, and nanoballs of aligned nanobelts
and nanoplates of the metals in water without the need for large amounts of insoluble templates. Synthesis of noble
nanostructures with various shapes such as prisms, cubes, and hexagons occurs via microwave (MW)-assisted spontaneous
reduction of noble metal salts using aqueous solution of a-D-glucose, sucrose, and maltose or glutathione. A general method
has been developed for the cross-linking reaction of poly (vinyl alcohol) (PVA) with metallic-, bimetallic systems, single-wall
carbon nanotubes (SWNT), multi-wall carbon nanotubes (MWNT), and Buckminsterfullerene (C-60). The strategy is extended
to the formation of biodegradable carboxymethylcellulose (CMC) composite films with noble nanometals; such metal
decoration and alignment of carbon nanotubes in CMC is possible using MW approach which also enables the shapecontrolled bulk synthesis of Ag and Fe nanorods in poly (ethylene glycol). MW hydrothermal process facilitates the efficient
formation of magnetic nanoferrites and micro-pine structured catalysts in water from readily available metal salts, which can be
used as recyclable nano-catalysts. Sustainable route to nanoparticles using polyphenols from winery waste, their applications
in catalysis and environmental remediation will be highlighted.
1052. Environmentally compatible nanomaterials for the production of energy and high-value added chemicals from
(1)
biomass. Rafael Luque , q62alsor@uco.es, Campus de Rabanales, Edificio Marie Curie, Ctra Nnal IVa, Km 396, Cordoba
(1)
(1)
(1)
(1)
(1)
Andalucia E14014, Spain ; Antonio Romero ; Alina M Balu ; Antonio Pineda ; Juan M Campelo ; Jose M Marinas . (1)
Quimica Organica, Universidad de Cordoba, Cordoba Andalucia E14014, Spain
Nanomaterials are regarded as a major step forward to achieving the miniaturisation and nanoscaling effects and properties
that have been utilised by nature for millions of years. Such materials are receiving extensive attention across a broad range of
research disciplines. Among them, the fusion between nanoparticles and nanoporous materials technology represents one of
the most interesting of these rapidly expanding areas. The harnessing of nanoscale activity and selectivity, potentially provides
extremely efficient catalytic materials for the production of commodity chemicals, and energy needed for a future sustainable
society. In this contribution, the aim is to present an introduction to the field of designer nanomaterials, primarily focused on
supported nanoparticles (SNPs) on porous materials, in view of their applications for the production of biofuels and high valueadded chemicals from biomass.
1053. Proton-exchange membrane water electrolysis using polyoxometalates or cobalt clathrochelate as hydrogen(1)
evolving catalysts. Pierre MILLET , pierre.millet@u-psud.fr, ICMMO, bâtiment 410, 15 rue Georges Clémenceau, Orsay Ile
de France 91405, France . (1) Department of Chemistry, Université Paris-Sud, Orsay Ile de France 91405, France
In conventional proton-exchange membrane (PEM) water electrolysis cells, platinum group metals (PGM) are used as
electrocatalysts for both the hydrogen and the oxygen evolution reactions. As a result, PEM technology remains expensive
and cannot compete with the alkaline process. One of the challenges is therefore to replace these catalysts by non-noble
metal reaction centres. Inorganic chemistry offers some valuable solutions to this problem. The purpose of this communication
is to report on the properties of some polyoxometalates and some cobalt clathrochelates[1] which can be used in place of
platinum at the cathode of PEM cells to efficiently promote the hydrogen evolution reaction in acidic media. Adsorbed at the
2
surface of carbon carriers of large surface area, they can sustain high (several A/cm ) operating current densities, opening the
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way to industrial applications. The procedures used for the preparation of the membrane-electrode assemblies are described.
The electrochemical performances of the PEM cells are presented and compared to those obtained with conventional PGM
catalysts.
[1] O. Pantani, S. Naskar, R. Guillot, P. Millet, E. Anxolabéhère, A. Aukauloo, Cobalt Clathrochelate Complexes as HydrogenProducing Catalysts, Angewandte Chemie Int. Ed. 120 (2008), 10096-10098
1054. Plasmonic devices for solar to electrical energy conversion: One dimensional silver nanostructures on single
(1)
wall carbon nanotubes. Miguel E Castro , miguel.castro2@upr.edu, Chemistry Department, Mayaguez PR 00682, United
(1)
(1)
(1)
(1)
(1)
(1)
States ; Eunice Mercado ; Steven Lugo ; Luis Baez ; Tania Rodriguez ; Miguel Gonzalez ; Daniel Rivera . (1)
Department of Chemistry, Chemical Imaging Center, The University of Puerto Rico at Mayaguez, Mayaguez PR 00682, United
States
There is a worldwide interest in the development of technologies for efficient use and conversion of sunlight into useful energy
forms including heat and electricity. Electrons and holes have been the choice of charge transport in light-to-energy
conversion: scattering results in heating devices but it limits applications that seek electrical energy production. An innovative
idea has emerged in recent years to take advantage of the electric field generated by the excitation of plasmons in
nanoparticles. The plasmon frequency corresponds to the energy at which the light is converted into the excitation of a group
of electrons and the formation of an electric field.In isolated spherical nanoparticles, only the transverse plasmon mode is
excited on resonance, while the longitudinal mode is readily observed in the optical absorption spectra of nanorods and
nanowires. Theoretical predictions and recent experimental evidence support the proposal that there is a strong coupling
among adjacent nanoparticles that enables the excitation of the longitudinal plasmon mode in particles aligned in one
dimension. We report on the use of single wall carbon nanotubes to template one dimensional silver nanostructures.TEM and
STM measurements of SWCNT with the lowest silver loads reveal the formation of discrete silver regions. We observe the
evidence for the optical excitation of the longitudinal silver plasmon mode even at the lowest silver loads employed. The
results are consistent with light to electrical energy conversion thru the excitation of the longitudinal plasmon mode in one
dimensional plasmonic structures and encourage further work in the use plasmonic devices in light to electrical energy
conversion.
1055. Polarity and electric field influence on charge generation in solid-state dye-sensitized solar cells. Joël
(1)
(1)
Teuscher , j.teuscher1@physics.ox.ac.uk, Parks Road, Oxford Oxfordshire OX4 1PS, United Kingdom ; Henry J Snaith . (1)
Department of Physics, Clarendon Laboratory, University of Oxford, Oxford Oxfordshire OX4 1PS, United Kingdom
One of the largest challenges for our society is to find renewable sources of energies. The dye-sensitized solar cell (DSSC) is
a potential candidate. It comprises a dye-sensitized nanoporous semiconductor, such as titania. A redox mediator such as an
electrolyte based on iodide/triiodide redox couple is used in state-of-the-art cells. Major drawbacks of the use of such liquid
electrolytes are the potential leakages in devices and the corrosive nature of iodine. Therefore attention has been focused on
replacing this liquid electrolyte with a transparent solid-state hole-transporter such as spiro-MeOTAD and more recently
semiconducting polymers which also absorb sunlight such as polythiophenes. However, the environment around the dye plays
a key role in the dynamics of the reaction chain following light absorption. From electron injection into the semiconductor layer
to the transport within the hole transporter, different additives influence the local polarity and subsequently dramatically affect
these dynamics. Cations and protons modify the interface between the dye and the semiconducting oxide as well as the
contact between the dye and the hole-transporting material for example. On top of modifying the energetics at the junction,
they also influence the local field distribution following generation of free charges. Here we present a nanosecond transient
absorbance spectroscopy study which elucidates the dynamics within solid-state devices, leading to a better understanding of
the factors governing electron transfers, as well as the role of free versus trapped charges on the electric field at the interface.
(1)

1056. Photovoltaic properties in ferroelectric thin films prepared by PLD. Rajesh K Katiyar , arunatdu@hotmail.com,
(1)(2)
(1)
Faculty of Natural Sciences, SpecLab, San Juan Puerto Rico 00936, United States ; Arun Singh
; Anand Singh ;
(1)
(1)
(1)
Satyaprakash Sahoo ; Gerardo Morell ; R S Katiyar . (1) Department of Physics, University of Puerto Rico, Rio Piedras,
San Juan Puerto Rico 00936, United States (2) Department of Physics, Jamia Millia Islamia University, Rio Piedras, San Juan
Puerto Rico 00936, United States
The worldwide energy crisis motivated researchers to explore a broad spectrum of smart materials for thin-film photovoltaic
cells technology as a vital step towards the renewable energy production. Oxide materials are considered as cheap, plentiful,
stable, and their essential properties like band gap, conductivity, etc. may scientifically be altered in the course of chemical
substitutions, which enables them as potential candidates for thin-film photovoltaics. Furthermore, ferroelectrics provide a
substitute pathway for charge separation of photoexcited carriers. The rhombohedral BiFeO3 (BFO) thin films were fabricated
on ITO coated glass substrates by pulsed laser deposition technique. The X ray studies revealed that the polycrystalline
nature of BFO thin films and temperature treatment improved crystallinity of the film. The Energy-dispersive X-ray
spectroscopy (EDS or EDX) studies resembled well to the proper identification of BFO elements. Polarized Raman scattering
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studies were carried out to investigate the crystalline symmetry and the film quality. The photovoltaic nature of ferroelectric
oxide (solid solution) ceramics was investigated under dark and light conditions by measuring the current-voltage response.
*Coresponding Author:Arun Singh
1057. Water oxidation on molecular and embedded µ-hydroxo bridged transition metal dimers - Mechanistic insights
(1)
from first principles modeling. Michael Busch , michael.busch@chem.gu.se, Kemigården 4, Gothenburg Västergötland S(1)
(2)
412 96, Sweden ; Elisabet Ahlberg ; Itai Panas . (1) Department of Chemistry, University of Gothenburg, Gothenburg S-412
96, Sweden (2) Department of Chemistry and Biotechnology, Chalmers University of Technology, Gothenburg S-412 96,
Sweden
The splitting of water into oxygen and hydrogen by means of (photo)electrochemistry constitutes a key reaction for storing
solar energy. Here a complete mechanism for the water oxidation reaction (WOR) at a molecular µ-di-hydroxo bridged
manganese(III) dimer catalyst is presented. This model is inspired by PSII and recent advances in artificial photosynthesis.
(Brudvig et al., Inorg.Chem., 46(2007), p.34). The WOR here proceeds by stepwise dehydrogenation resulting in formations of
Mn=O key intermediates. Recovery of the active sites is either accomplished by recombination of two neighboring Mn=O
moieties to form O2 or alternatively the oxidative power of the TM=O moiety is used to produce other useful chemicals such as
oxirane. (Jirkovsky et al., JACS, 133(2011), p.5882). The rate determining step of the oxygen evolution reaction (OER) is
associated with the formation of a µ-peroxo intermediate. A handy and intuitive procedure for estimating activation barriers for
this reaction step is presented and evaluated. O2 release by consequent replacement of Mn-O bonds with water is mirrored by
a Zener "spintronic" like proton shuttling mechanism on hydroxides standing trans to the anionic peroxo ligand. It offers
virtually barrierless desorption of O2. (Busch et al., submitted). Insights gained from the molecular system are generalized for
embedded transition metal oxide dimers (TM=Cr,Mn,Fe,Co) in order to expose the role of the catalyst and address the
possible uniqueness of manganese. A novel mixed TM electrocatalyst for OER is arrived at.
1058. Conformal Coating of Thin Polymer Electrolyte Layer on Nanostructured Electrode Materials for 3D Battery
(1)
Applications. Arava Leela Mohana Reddy , leela@rice.edu, 6100 Main st, Houston TX, United States ; Sanketh R
(2)
(1)
Gowda ; Pulickel Ajayan . (1) Department of Materials Science and Engineering, Rice University, Houston TX 77005, United
States (2) Department of Chemical and Biomolecular Engineering, Rice University, Houston TX 77005, United States
Various 3D battery architectures have been proposed to address effective power delivery in micro/nano-scale devices and for
increasing the stored energy per electrode footprint area. One step towards obtaining 3D configurations in batteries is the
formation of core-shell nanowires that combines electrode and electrolyte materials. One of the major challenges however in
creating such architectures has been the coating of conformal thin nanolayers of polymer electrolytes around nanostructured
electrodes. Here we show conformal coatings of 25-30 nanometer Polymethylmethacralate (PMMA) electrolyte layers around
individual Ni-Sn nanowires used as anodes for Li ion battery. This configuration shows high discharge capacity and excellent
capacity retention even at high rates over extended cycling, allowing for scalable increase in areal capacity with electrode
thickness. Our results demonstrate conformal nanoscale anode-electrolyte architectures for efficient Li-ion battery system.

Figure 1(A) TEM image of the conformal configuration showing the conformal PMMA layer (~ 25 nm) around a Ni-Sn nanowire
. The high resolution image clearly shows a good interface between the thin PMMA layer around the Ni-Sn nanowire (Insert).
(B) Variation in Voltage vs Capacity per footprint area for the conformal Ni-Sn/PMMA electrode/electrolyte configuration cycled
2
+
at a rate of 0.12mA/cm between 1.5 V and 0.02 V vs Li/Li (Inset: Schematic of the core-shell morphology of individual
nanowires with the radial direction of Li ion transport).
1059. Preparation and Electrochemistry of Pt and Ir nanoparticles deposited and co-deposited on Graphite Oxide for
(1)
ammonia oxidation. Lisandro F Cunci , lisandroc@gmail.com, Parques de San Ignacio, St. 1 A40, San Juan PR 00921,
(1)
(1)
United States ; Carlos A Velez ; Carlos R Cabrera . (1) Department of Chemistry, University of Puerto Rico-Rio Piedras, San
Juan Puerto Rico 00931, Puerto Rico
Graphene is known to be a semiconductor with outstanding properties, its physical properties and zero band gap make
graphene unique. Its electrochemical properties allow its use under harsher conditions than others carbon based materials like
Vulcan. In this work, graphite oxide was prepared by exfoliation of graphite and functionalized to enhance the Pt and Ir
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deposition. Pt and Ir were deposited and co-deposited on graphite oxide and its electrochemical characterization was
performed on 0.5 M H2SO4. X-ray photoelectron spectra and X-ray diffraction confirmed the metal depositions. Transmission
electron microscope images showed in all cases very disperse deposition of nanoparticles ranged from about 1 nm to about 3
nm. The catalysts were subjected to a reduction process to enhance the conductivity of the support and the catalytic activity of
the nanoparticles for the ammonia oxidation.

All catalysts were compared by cyclic voltammetry on 1 M NH4OH to study their catalyst activity for the ammonia oxidation. A
glassy carbon electrode was used as the substrate where the graphite oxide sheets were deposited by the ink-paste method.
1060. Computational and experimental studies on LiNi(1-x-y)CoxMnyO2 layered cathode materials for Li-ion batteries.
(1)
(2)
Jose J Saavedra-Arias , jsaavedr@gmail.com, PO Box 70377, San Juan PR 00936-8377, United States ; Jifi Shojan ;
(1)
(2)
Yasuyuki Ishikawa ; Ram S. Katiyar . (1) Department of Chemistry, University of Puerto Rico, San Juan PR 00931, United
States (2) Department of Physics, University of Puerto Rico, San Juan PR 00931, United States
The improvement in the capacity and cycling performance has resulted in the emergence of new devices with more battery
power. The advances in battery technology are in part due to the development of new layered cathode material. The
combination of Ni, Co, and Mn in the transition metal layer has improved the capacity and cycling performance. This
combination provides cost effectiveness along with lower toxicity in comparison to LiCoO2. In this context, the study of new
cathode materials by first-principles calculations can help to identify better cathode material than the extant
LiNi1/3Co1/3Mn1/3O2.
In the present work, first-principles calculations are performed to identify a potential layered cathode material with high
discharge capacity. Our calculations were performed in the local density approximation (LDA) to density-functional theory
(DFT) as implemented in the Vienna Ab Initio Simulation Package (VASP). All structures were fully relaxed with respect to
external and internal parameters. By means of the alloy metal method, the interactions between the transition metals in the
solid solution were examined. The computationally identified material LiNi0.66Co0.17Mn0.17O2 was synthesized and its
electrochemical properties evaluated. LiNi0.66Co0.17Mn0.17O2 was prepared by solution chemistry route. Preparation conditions
were optimized to obtain a single-phase material. The structural properties were examined using X-ray diffraction (XRD) and
scanning electron microscopy (SEM). Electrochemical testing was performed on the coin cells CR2032 (cathode/LiPF6
+
electrolyte/Li-foil anode) using the cyclic voltammetry and galvanostatic charge-discharge methods. Results on the Li diffusion
and cycling performance will be presented.
1061. Preparation and characterization of cubic platinum {100} electrodeposition at high surface area carbon vulcan
(1)
XC-72R material using a rotating disk-slurry electrode technique. Amal Suleiman Mahmoud , malaak149@yahoo.com,
P.O. Box 70377, San Juan Puerto Rico 00936-8377, Puerto Rico . (1) Department of Chemistry, University of Puerto Rico,
San Juan Puerto Rico 00936-8377, Puerto Rico
Synthesis of nanoparticles is an important area of research in material science. There are different approaches used for
synthesis of nanoparticles. In this research, we propose to prepare electrocatalyst by electrodepositing octahedral and cubic
Platinum in a carbon support material using a capping agent. We propose to use Rotating Disk Slurry Electrode Method
(RDSEM). It is a fast and cost effective method. Platinum is an important catalyst for both hydrogen oxidation reaction and
oxygen reduction reaction in polymer electrolyte fuel cells. The cubic Platinum particles have large surface-to-volume ratios
and may prove to have significantly different reactivity and selectivity in catalysis. Carbon support material has high surface
area, good electronic conductivity and slow catalyst agglomeration. The capping agent promotes the formation of cubic
platinum {100}. The rotating disk electrode is used to produce a hydrodynamic flow to maintain homogeneously dispersed
slurry which allows the desired metal nanoparticles electrodeposits directly from the molecular metal precursors present in the
slurry solution onto the carbon-based support. Determining the particle shape and the atomic arrangements in the crystal
planes forming the surfaces is essential to understand the chemical and physical properties of the whole phenomena of
catalysis. The Rotating Disk Slurry Electrode technique is a promising approach to mass production of platinum-carbon
supported catalyst through an electrodeposition route. We will work to eliminate chemical impurities, complicated synthesis
routes to optimally control the morphology of particle by using our proposed electrochemical method.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

380 | P a g e

IUPAC 2011 Abstracts

1062. Palladium electrodeposition on high-surface-area nanoporous gold for ethanol electro-oxidation in alkaline
(1)(2)
media. Juan Carlos Morales Gomero
, jcmorale@ulima.edu.pe, Av. Tùpac Amaru 210, Rímac Lima, Peru ; Pilar Ocón
(3)
(3)
Esteban ; Enrique Fatás Lahoz . (1) Facultad de Ciencias, Laboratorio de Electroquímica Aplicada, Universidad Nacional de
Ingeniería, Rimac Lima, Peru (2) Facultad de Ingeniería Industrial, Universidad de Lima, Rimac Lima, Peru (3) Facultad de
Ciencias, Departamento de Química Física Aplicada, Universidad Autónoma de Madrid, Cantoblanco UAM Madrid, Spain
High-surface-area nanoporous gold (NPG) was prepared by electrochemical method, firstly the surface of polycrystalline gold
was oxidized under a high potential of 3 V and then electrochemically reduced in phosphate buffer solution (pH=7). NPG was
found to have abundant adatom state Au*, evidenced by the electrochemical process of Au*/Au*OHads couple also NPG
greatly facilitates the electrochemical oxidation of ethanol in alkaline media. Palladium was deposited on the NPG by
electrochemical method using a constant potential in different times in order to controll the among of palladium. SEM and XRD
techniques are used to characterize the particle size, dispersion, palladium coverage on gold seeds and crystal structures of
the prepared catalysts. Cyclic voltammetric tests show that the Pd-decorated NPG have higher specific activities for the
oxidation of ethanol in alkaline media.

This suggests that the Pd utilization is improved with such a surface-alloyed nanostructure. In addition, stable
chronoamperometric responses are achieved with the so-prepared electrocatalysts during ethanol oxidation for direct ethanol
fuel cells.
(1)

1063. Nano-enabled solar fuel devices for the production of energy-rich chemicals. Michele L Ostraat ,
(1)
(1)
mostraat@rti.org, 3040 Cornwallis Rd, Research Triangle Park NC 27709, United States ; Paul Hoertz ; Lynn Davis . (1)
Center for Aerosol and Nanomaterials Engineering, RTI International, Research Triangle Park NC 27709, United States
A solar fuel device uses the energy inherent in solar radiation to produce energy-rich compounds such as hydrogen. Although
significant science and engineering challenges remain, the ultimate goal for solar fuels is to create fully functional,
economically viable, high efficiency solar fuel devices that enable large-scale production of renewable hydrocarbons from
hydrogen and carbon dioxide. Solar fuel devices offer the potential to transform the existing energy landscape by providing
commercial fuels with an environmental footprint that is close to zero. In order to achieve this goal, practical
photoelectrochemical solar fuel devices must perform several tasks, including light harvesting, charge separation and
collection, and catalysis. The device efficiency, and hence hydrogen production rate per unit area of a photoelectrochemical
solar fuel device depends in part on the relative kinetics of electron transport and charge recombination. Hybrid
semiconductor-conductor nanoparticle films are fabricated using novel deposition and coating strategies. These materials form
a porous, high surface area support for depositing light-harvesting and catalytic nanoscale and molecular level entities.
Functionalized nanoparticle films serve as photoanodes in photoelectrochemical devices allowing for facile light-driven water
oxidation while hydrogen is evolved at the counterelectrode. The photoanode's unique semiconductor-conductor structure will
significantly slow down interfacial electron-hole recombination and allow for kinetically slow water oxidation to proceed. This
presentation will discuss the advancements made and the challenges that remain in the scale-up of practical
photoelectrochemical solar fuel devices.
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1064. Practical principles of infrared spectroscopy technique. Samuel Vélez , savelez@shimadzu.com, 7102 Riverwood
Drive, Columbia Maryland 21046, United States . (1) Instrumentación y Servicio En Analítica, Shimadzu Scientific, Inc.,
Columbia Maryland 21046, United States
During this course the participants will learn or reinforce their knowledge about the principles of FTIR and the different
accessories available in the industry to cover nowadays customer's applications. At the end of this course the participants
should be able to understand how this technique works and how they can be benefit from it. Also the participants should be
able to understand how to approach the sample request from their respective customer by selecting the best accessories and
analytical instrument required in a case by case basis.
(1)

1065. Role of environmental chemistry in the education for sustainable development. Natalia Tarasova ,
(1)
nptar@online.ru, Miusskaya Sq., 9, Moscow Moscow 125047, Russian Federation ; Vladimir Kuznetsov . (1) Institute of
Chemistry and Problems of Sustainable Development, D.Mendeleev University of Chemical Technology of Russia, Moscow
125047, Russian Federation
One of the most important problems to be solved for the transition to sustainable development, is to stabilize the state of the
abiotic components of the environment, since only their relative constancy or change in a range not exceeding the rate of
adaptation of living organisms, is one of the most important conditions for the preservation of both individual ecosystems, and
the biosphere as a whole. Therefore, the Strategy for Education for Sustainable Development (UNECE) focuses not only on
the disciplines related to the primary responsibility of specialists of a specific profile, but also on the study of the effect of those
activities on the socio-economic conditions and the environment. One of the main courses to properly evaluate the possible
effects of industrial processes and human activity in general on the state of the abiotic components of the biosphere, is the
discipline “environmental chemistry”. The course started at MUCTR in 1985, and is ranked as one of the basic disciplines in
several areas of training, currently being a compulsory subject at MUCTR. The aim of the course is to deepen the knowledge
of students in the following subject areas:
• impact of human activities on local and global cycles of elements in the environment;
• physicochemical processes in the environment;
• transformation and migration of contaminants in the atmosphere, hydrosphere and soil;
• physical and chemical aspects of global, regional, and local environmental problems;
• sources, processes of transformation and sinks of toxic substances in the “human-made” environment (houses, offices, other
types of buildings, etc.).
(1)

1066. Sustainability in chemical education: Green chemistry approach. Nadia G. Kandile , nadiaghk@yahoo.com,
Heliopolis, Cairo Cairo 11757, Egypt . (1) Department of Chemistry, Ain Shams University, Cairo Cairo 11757, Egypt
Education for sustainability is a responsibility for chem-istry and every other discipline. Population growth, increasing demand
for commodities, waste accumulation and, most pressingly, climate change apply crippling pressure to the planet. In the last
20 years much more attention has been paid to the effect of chemical production and chemical compounds on the
environment. One of the most widely quoted definitions of sustainable development, coined by the Brundtland Commission, is
development that meets the needs of the present without compromising the ability of future generations to meet their own
needs. Courses are not distinguished by credit value. Indication that a course addressed sustain-ability was taken to be
evident where topics referred to included sustainability or sustainable development, green chemistry, ecosystems, the
environment, human or social issues, hazards, pollution or toxicology. The concepts of green chemistry are integral knowledge
for all future scientists and educated citizens as we build a more sustainable society. The present talk discusses the organic
teaching laboratory courses for our student in my faculty taking in consideration green chemistry approach.
(1)

1067. Chemical education for the future: a global perspective. Zafra Lerman , zafraL@aol.com, 1911 Grant St,
Evanston IL 60201, United States . (1) MIMSAD, Inc, Evanston IL 60201, United States
Thomas Friedman says the world is flat. We know that Borders are only lines on a map, but nature and the environment don't
recognize these borders and therefore climate change, air pollution and acid rain require for their solution global collaboration
and a new way of thinking, teaching and learning. Chemistry will play a major role in solving the challenges of the future.
However, in order to have chemists that can think globally, we must have in the pipeline students who will become this kind of
chemist. In order to prepare these future chemists, we must guarantee that chemistry education will accessible to all students
on Planet Earth. We must therefore develop new curricula and alternative methods of delivering the material. This symposium
will describe how chemists from different parts of the world are confronting these issues.
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1068. Chemistry for the future: Green chemistry and sustainability. Mary M Kirchhoff , m_kirchhoff@acs.org, 1155 16th
Street NW, Washington DC 20036, United States . (1) American Chemical Society, Washington DC 20036, United States
Professional societies and scientific organizations cite the need to incorporate environmental awareness and ethics into the
curriculum, yet green chemistry and sustainability are topics that remain largely absent across the education spectrum.
Individual efforts have had a significant impact on the local level, but a more concerted approach is necessary to effect
systemic change in the curriculum. Changes in textbooks and assessment tools, along with enhanced faculty training, are
needed to ensure that green chemistry and sustainability become part of the mainstream rather than simply a sidebar. This
presentation will consider tools and trends in green chemistry and sustainability education, highlighting initiatives of the
American Chemical Society.
(1)

1069. Students' views of context-based ARCS instruction model in high school chemistry. Mustafa SOZBILIR ,
(1)
sozbilir@atauni.edu.tr, Ataturk Universitesi, Kazim Karabekir Egitim Fakultesi, Erzurum - 25240, Turkey ; Hulya KUTU . (1)
Secondary Science & Mathematics Education, Ataturk University, Erzurum 25240, Turkey
Context-based approach developed to stimulate children's' interest to science subjects. The teacher introduces a context to
students at the start of a unit; content is then taught on a need -to know-basis, and concepts are discussed as they arise.
Context-based approach, although encourages students centered teaching, does not offer any instructional design for
teaching. So that, in this study, ARCS motivation model was chosen to overcome this drawback. ARCS (Attention, Relevance,
Confidence, & Satisfaction) is a motivational model provides a systematic approach to diagnosing motivational problems and
designing motivational tactics into instruction. It incorporates needs assessment based on an analysis of the target audience
and existing instructional materials, supports the creation of motivational objectives and measurements based on the
analyses, provides guidance for creating and selecting motivational tactics, and follows a process that integrates well with
instructional design and lesson planning. In this study context-based teaching and ARCS motivation model were combined
and called “Context-Based ARCS Instruction Model”. The aim of this study was to determine the beliefs of students about the
th
model. A teaching module based on the model was developed for the unit entitled “Chemistry in our life” for 9 grade Turkish
secondary school chemistry curriculum. This study was administered for 7 weeks period with 60 grade nine high school
students from two different classes taught by the same teacher at a public high school in a city in Eastern Anatolia.
Instrumental case study research method was used. Data was collected through observation and semi-structured interviews.
The results of the study showed that all students found the model very attractive and increased interest towards to chemistry.
(1)(2)

1070. Química d+: Taking science to society. Natalia Alvarez
, nalvarez@fq.edu.uy, Avenida General Flores 2124,
(1)(2)
(1)(2)
(1)(3)
(1)(3)
Montevideo Montevideo 11800, Uruguay ; Marcelo Queirolo
; Julia Torres
; Valery Bühl
; Florencia Tissot
; Jessica
(1)
(1)(2)
(1)(2)
(1)
Santander ; Soledad Machado
; Micaella Cipriani
; Patricia Acosta . (1) Centro de Educación Flexible, Universidad de
la República, Facultad de Química, Montevideo, Uruguay (2) Cátedra de Química Inorgánica, Universidad de la República,
Facultad de Química, Montevideo, Uruguay (3) Cátedra de Química Analítica, Universidad de la República, Facultad de
Química, Montevideo, Uruguay
Chemical processes happening around us usually go unnoticed, even to those who have some scientific education. General
public's perception of chemistry isn't as positive as it could be and is usually related to harmful, toxic, dangerous and overall
negative substances. Incorrect distinction between what is “natural” and what is “chemical” is a strong pre-concept in our
society. Many educational experiences have shown that science related concepts' apprehension is stronger in children than in
teenagers and adults. This, along with children's natural scientific curiosity should be taken into account when planning
scientific outreach programs with any prospects of success. Química d+, meaning amazing chemistry in local language usually
used by kids and teens, is a program that aims to increase scientific literacy in society, support elementary school science
teaching, as well as to show how chemists and chemical industries make important contributions to our lives. Through fun and
educational experiences children's curiosity is boosted, creating a better appreciation of science and scientists. Kids can
participate in five highly interactive demonstrations carried on by undergraduate students in Facultad de Química´s facilities.
Simple and attractive experiments where children get hands on lab equipment are used to encourage interest in connecting
science to everyday phenomena and technological applications. Since 2006, 5500 students from both public and private
schools have participated in this program. Every attending teacher found kids being “scientists for an hour”, highly motivating
and rewarding and 95% of them have labeled it as excellent and encouraged us to continue with the program.
1071. Uses of TIC in a didactic proposal at teaching training courses: Is it possible to teach chemistry to little kids?
(1)
(1)
Alida M Abad , marinali2005@gmail.com, Irigoyen 2000, Cipolletti Rio Negro 8324, Argentina ; María J Rassetto ; Nélida C
(1)
zapata . (1) Facultad de Ciencias de la Educación, Universidad Nacional del Comahue, Cipolletti Rio Negro 8324, Argentina
This paper sets forth an experience about the importance of STSE relations in the teaching of sciences in the initial levels of
teaching training courses. This didactic proposal allows the conceptualization of a complex topic such as the Ethanol
fermentation, from a social and productive perspective; a research project about the processes of alcoholic fermentationwas
carried out in the wineries of the Alto Valle area of Río Negro and Neuquén, Argentine Patagonia for the production of regional
wines. It is essential for the students at the teaching training courses to construct methodological processes capable of
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stimulating the creativity of kids, offering them opportunities to establish relations between school contents and the
experiences around them. The conclusions drawn from the research project carried out in the wineries were displayed digitally
and selected by the students to be spread out around the community through the blog of the subject:
cienciasytecnologiasface.blogspot.com The collaborative learning allow the future teachers to design strategies centered in
classroom research by starting from the salient issues in the region and with the purpose of making little kids more aware of
their social context.
References:
Edwards, Mónica1; Gil, Daniel1; Vilches, Amparo1 y Praia, João2 “La atención a la situación del mundo en la educación
científica”. Trabajo de investigación de tercer ciclo. Universitat de Valencia. Enseñanza de las Ciencias, 2004, 22(1), 47–64.
España, Ma Elena; Foresi, Ma Fernanda, 2009 Cap. VI “las practicas y el desarrollo profesional ante las tecnologías de la
información y la comunicación” en “los dispositivos para la formación docente en las prácticas profesionales” Sanjurjo Liliana
Coordinadora, Homo Sapiens Ediciones, Rosario, Argentina.
1072. Two-year colleges: Preparing highly qualified global citizens for the workplace and for continuing education.
(1)
(2)
Joan M. Sabourin , j_sabourin@acs.org, 1155 16th St NW, Washington DC 20036, United States ; Thomas B. Higgins ;
(3)
(4)
John V Clevenger ; Jodi L Wesemann . (1) Division of Education, American Chemical Society, Washington DC 20036,
United States (2) Department of Physical Science, Harold Washington College, Chicago Illinois 60601-2408, United States (3)
Department of Chemistry, Truckee Meadows Community College, Reno Nevada 89512, United States (4) Division of
Education, American Chemical Society, Washington DC 20036, United States
Innovation and advancement in the chemical sciences, as in all fields, is bolstered by the engagement of a diverse and
inclusive community of highly skilled professionals. The demographics of the chemistry community diverge significantly from
that of the general population. Two-year colleges with their diverse student populations must logically play a key role in
strengthening the global chemical enterprise. This discussion will consider best practices in preparing students for continuing
education and for the workforce through strengthening student skills needed in a global workplace and moving chemistry
programs towards academic excellence in preparation for continuing education. Two-year college chemistry faculty, from
throughout the United States' diverse two-year colleges, are involved in developing tools that are being used to lead chemistry
programs towards excellence.
1073. Best practices for engaging underrepresented students at two-year colleges and supporting their transitions.
(1)
(2)
Thomas B. Higgins , tbhiggins@ccc.edu, 30 East Lake Street, Chicago IL 60601, United States ; John V. Clevenger ; Joan
(3)
(3)
M. Sabourin ; Jodi L. Wesemann . (1) Department of Physical Science, Harold Washington College, Chicago IL 60601,
United States (2) Department of Chemistry, Truckee Meadows Community College, Reno NV 89512, United States (3)
Education Division, American Chemical Society, Washington D.C. 20036, United States
Underrepresented students are a tremendous resource and engaging them in the chemical enterprise is essential for
preparing a skilled workforce. In the United States, many underrepresented students attend a two year college at some point
during their academic career, and these institutions must play a role in reaching out to these students. This discussion will
address how two-year college faculty can recruit these students into the chemical sciences, train them to become effective
practitioners of science, and support their transitions beyond the two year college. Approaches in the chemistry classroom and
using undergraduate research will be presented, as will using American Chemical Society resources like the “ACS Guidelines
for Chemistry in Two-Year College Programs” and the three workshop reports focused on increasing minority participation in
chemistry.
1074. Chemistry curriculum innovation to foster undergraduate research and study abroad experiences in a liberal
(1)
arts setting. Richard W. Hartmann , rhartma0@naz.edu, 4245 East Ave, Rochester NY 14618, United States . (1)
Department of Chemistry and Biochemistry, Nazareth College, Rochester NY 14618, United States
In an effort to integrate undergraduate research and facilitate study abroad experiences for all of our majors, we have
substantially revised the chemistry program at Nazareth College. How this was accomplished – including building momentum,
gaining institutional support, finding and obtaining outside funding, and examples of student research will be presented. This
talk will also present the curriculum model we have developed, including a description of some of the unique courses we have
created to allow this to work for traditional 4 year students as well as the increasingly more common 2 year transfer student.
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1075. Are you sure your students know the relationship among cellular respiration, feeding and the carbon cycle
(1)
model? Try this! Lydia Galagovsky , lyrgala@qo.fcen.uba.ar, Ciudad Universitaria, pabellón 2, Buenos Aires Ciudad
(2)
(2)
Autónoma de Buenos Aires 1428, Argentina ; Sofía J. Garófalo ; Manuel Alonso . (1) 2Centro de Formación e Investigación
en Enseñanza de las Ciencias, Universidad de Buenos Aires, Buenos Aires Ciudad de Buenos Aires 1428, Argentina (2) Ciclo
Básico Común, Universidad de Buenos Aires, Bueos Aires Ciudad de Buenos Aires 1428, Argentina
Biology is one of the first courses at the University of Buenos Aires. Students´ previous knowledge is poor and the large
syllabus demands a fast teaching of biochemical pathways such as glycolysis and aerobic oxidation. An inquiry about
students´ knowledge on those topics was carried out after traditional assessments, in order to check their level of learning and
comprehension. Two inquiry instruments were used on 182 freshmen: an interview by asking with a Multiple Resolutions
Problem (MRP), and a written Multiple Choice Question (MCQ). MRP was: "Is it possible to find in the atmosphere some of the
carbon atoms of the starch which form part of a piece of pizza? Justify and mention the metabolic pathways involved". Results
showed that 66% of the students answered that those carbon atoms could not appear in the atmosphere, and 11% affirmed
that they would be part of the methane produced by intestinal bacteria's fermentation. The Multiple Choice Question (MCQ)
presented final possible destinations of the carbons atoms of an eaten slice of bread, and their relationship between those
carbon atoms and CO2 molecules eliminated by exhalation. Results showed that 32% of the students answered that “CO2
exhaled is the same that was inhaled”; 24% considered that “CO2 is the product of aerobic respiration of glucose but they are
not related to what is ingested”. Finally, 59% of students admitted not knowing the origin of the glucose used in cellular
respiration. Combined results showed great difficulties for students to integrate biochemical models such as cellular
respirationm gas exchange and the notion that heterotrophic organisms need reduced organic molecules to be oxidized in
their cells.
(1)

1076. Interactive ways of learning in the classroom: An enzyme as our helper. Yamaris Pacheco-Moctezuma ,
(1)
yamarisp@hotmail.com, PO Box 23334, San Juan Puerto Rico 00931, Puerto Rico ; Iris Maymi . (1) Chemistry, Univeristy of
Puerto Rico - Rio Piedras Campus, San Juan Puerto Rico 00931, Puerto Rico
Many junior high students object about science being boring in the classroom. To change this, many modifications have being
maid, the use of power point presentations, movies, models, even simple experiments and still boring for some. Many of the
students at this stage of their life do not understand the kind of research we, graduate student do in our laboratories and the
th
fact that this may be an alternative to them. By introducing part of my daily experiments into 50 minutes of an 8 grade science
class, we were able not only to introduce a new concept to students, “enzymes”, but learned and practice simple research
th
techniques, covering a few standards en expectative of the established curriculum of Puerto Rico for 8 grader students.
(1)

1077. Motivating community college faculty to adopt innovations in chemical education. Harry Ungar ,
haungar@cruzio.com, Box 1677, Aptos CA 95001, United States . (1) Department of Chemistry, Cabrillo College, Aptos CA
95003, United States
The two-year college (2YC) system, also known as the community college system, is the most undervalued segment of higher
education in the United States. But its impact is much larger than its reputation: it enrolls 6.8 million students who make up 43
% of all US college students. ChemEd Bridges (CEB) provides professional development opportunities to expand the horizons
and enrich the careers of community college chemistry faculty, encouraging more of them to adopt new pedagogical ideas in
their classrooms. We support their travel to and participation in selected meetings of the American Chemical Society and the
Two-year College Chemistry Consortium. At these meetings we organize chemical education symposia that are directly
relevant to 2YC chemistry needs, exposing these 2YC faculty to teaching innovations like POGIL, the Science Writing
Heuristic and other new pedagogies as well as undergraduate research, and other activities that are likely to improve the
quality of their students' learning. Since 2005, we have supported 35 faculty members from 10 colleges, organized symposia
and workshops at five different meetings, and published two papers on our efforts. As a result of our work, one large 2YC
chemistry faculty is working together to revise their curriculum. Untenured faculty at multiple campuses have developed a
support network and an established faculty member acquired the resources to lead a department-wide curriculum overhaul.
(1)

1078. Major chemical components in food, Andean Nutraceutics, Peru. Maria A. Loayza Lopez ,
maloayzal@hotmail.com, jr. Salvador Allende 212, Juliaca San Roman Juli 01, Peru . (1) Farmacia y Bioquimica, Universidad
Nacional San Agustin, Arequipa Arequipa areq 01, Peru
Nutraceutic is a science where a part of a food or food itself provides benefits medical or health, including prevention and or
treatment for diseases as well as their nutritional facts. In the southern Andean region of the Peru, there are a variety of foods
of the region's own nutraceuticals, which have important chemical elements for nutrition and the cure of diseases. Starting
from the Hippocratic principle "Let food be your medicine and medicine your food" (400 BC) and the ancestral legacy of our
ancestors and our cultures is that was analyzed the chemical composition of foods such as: quinoa (Chenopodium Quinoa
Willdenow), Cañihua (Chenopodium nitrariaceum)Amaranth (Amaranthus caudatus), Maca (Lepidium meyenii), Tarwi (Lupinus
mutabilis) , Isaño (Tropaeolum tuberosum), all these foods have high amounts of calcium, I phosphorous, iron, potassium,
among others, as well as important essential amino acids, oligofructuosas, and other vitamins that make these products or any
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part of them , in addition to food, substances to cure various diseases and hormonal functions important for the development
of the human being. Because of all this, its very necessary, involve in the teaching of chemistry analysis of these foods to
contribute to the integral health of human beings.
(1)

1079. To teach human hormones and the endocrine system: the use of an analogy. Lydia Galagovsky ,
lyrgala@qo.fcen.uba.ar, Ciudad Universitaria, pabellón 2, Buenos Aires Ciudad Autónoma de Buenos Aires 1428, Argentina ;
(2)
(3)
María E Possiel ; Ana M. Lauricella . (1) Centro de Formación e Investigación en Enseñanza de las Ciencias, Universidad
de Buenos Aires, Buenos Aires 1428, Argentina (2) Química Biológica, 1 Instituto Superior del Profesorado Joaquín V.
González, Buenos Aires 1204, Argentina (3) Departamento de Química Biológica FCEN, Universidad de Buenos Aires,
Buenos Aires 1428, Argentina
The endocrine system is a challenging topic to be taught within Biological Chemistry courses for future science teachers.
Students need to learn, on one hand, about hormones, their diversity and their complex regulations in the human body. On the
other hand, standard hormone concentration, its regulation and the diseases derived from their excess or default are also
important topics to be taught. In this paper an example within the ideas of the Analogical Model for Science Teaching (AMST)
(Haim et al., 2003; Galagovsky et al., 2004) is presented. The experience was carried out with students that were trained to be
Biology teachers. The analogy consisted in a great consumer product company that is organized taking in account different
levels of management, factories and product regulation. Then students were faced to solve challenges of supply and
demands, or causes and consequences of excess production or shortage, and about logistics for goods transportation.
Students´ conclusions were then discussed to arrive to the best solutions. The following activity consisted in students to look
after correlations between the story of the company, its problems and the complexity of the hypothalamic-pituitary-glandular
system, hormones, and their regulation and pathologies. AMST proved to be an excellent pedagogical frame to achieve great
motivation and a high level of students´ understanding. The analogy proved to be a novel and efficient biological chemistry
teaching tool.
References:
Haim, L, Cortón, E; Kocmur, S and Galagovsky, L (2003). Learning stoichiometry with hamburger sandwiches. Journal of
Chemical Education 80 (9) 1021-1022.
Galagovsky L and Adúriz-Bravo, A (2004). Some theoretical and practical considerations for the use of analogies in the
th
chemistry class. 18 International Conference on Chemical Education, Istambul, Turkey.
1080. Withdrawn.
(1)

1081. Combating chemophobia. Jerry L. Sarquis , sarquijl@muohio.edu, 1514 Lupine Rd., Healdsburg CA 95448, United
States . (1) Miami University, Oxford Ohio 45056, United States
How can toys and household materials be used in to engage teachers, students, and the general public in an appreciation of
science and chemistry? As we are all aware, the labels "chemical" and "chemist" convey strong images which are all too often
negative. Terms like "chemical dependence" elicit a negative response and many commercial products are proudly touted as
"chemical free." Toys and household materials are familiar to all. They are fun to use and are nonthreatening. So using
commonly available materials to illustrate chemical principles provides an opportunity to decrease the level of "chemophobia."
This presentation will focus illustrating chemical concepts using readily available toys and household materials in an engaging,
imaginative, fun way. Examples will be shown that are appropriate for a variety of age levels, and can be presented safely in a
classroom or public venue.
1082. Withdrawn.
(1)

1083. Resource efficient and cost effective approach to qualitative organic analysis. Sunita Dhingra ,
sdhingra48@msn.com, Miranda House, University of Delhi, Delhi Delhi 110007, India . (1) Department of Chemistry, Miranda
House, Delhi Delhi Delhi, India
Millions of students study chemistry all over the world. In educating and training these students, large amounts of wastes are
produced because most of the existing procedures are a long distance away from the ideal standards that can pass the test of
resource-efficiency, safety and cost effectiveness. Qualitative organic analysis gives rigorous laboratory training to the
students, thus enhancing their experimental skills and teaching them to interpret the results logically. However, during this
training, considerable amount of waste is produced, which is a complex mixture of chemicals, difficult to segregate, reuse or
dispose. We have made a concerted effort to reduce consumption of chemicals and their disposal drastically by performing the
1
preliminary and functional group tests during organic analysis as spot tests . We have extended this technique to the following
tests:
• Tests for aliphatic and aromatic nitro compounds – A study of reduction products of nitro compounds with a variety of
reducing agents
• Test with chromic acid of a number of organic compounds containing oxidizable functional groups.
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• Test of amino acids
• Test of hydrocarbons with chloroform and anhydrous aluminum chloride
• Identification of acetanilides
• Biurete test
In this presentation, we will share the encouraging results observed in the tests.
(1): Qualitative Organic Analysis: An Efficient, Safer and Economical Approach to Preliminary Test and Functional Group
Analysis, J.Chem.Educ., 2011, 88(5), pp 649-651; (web); March 11, 2011
(1)(2)

1084. Scales: from the body to the lab. Carolina Lizarazo
, c.lizarazo28@uniandes.edu.co, Cra 1 Nº 18A- 12, Edf. Q,
(2)
(2)
Bogotá Cundinamarca, Colombia ; Adry Liliana Manrique ; Angela María Restrepo Santamaria . (1) Química, Universidad
de los Andes, Bogotá Cundinamarca, Colombia (2) Centro de Investigación y Formación en Educación CIFE, Universidad de
los Andes, Bogotá Cundinamarca, Colombia
An integration of math, science and technology was conducted with students in a general chemistry laboratory in their first
class. Such activity including the MSTI integration, had the objective that students will practice some scientific notation,
conversions, proportions; key issues at a chemistry class and also to adequately manage chemical laboratory equipment. The
activity was to deliver a paper 100mm long, and ask them to measured and to say his stature as accurately as possible. The
activity proved to be very motivating for them and also used the paper in many unimaginable, strange and even funny ways.
When asked to compare their height with their real one and let them to explain how you did they get so close, there were some
problems with their argumentation in their results, As the teacher i conclude this was product that they were not able to
interpret the results and draw their own conclusions.
(1)

1085. Academic Performance and Attitude Towards Computer- Aided Instructions in Chemistry. Ronaldo C. Reyes ,
reyesrnld@yahoo.com, Tabaco City, Tabaco Cit Albay 4511, Philippines . (1) Chemistry, Tabaco National High School,
Tabaco Albay 4511, Philippines
Student's performance in Science specifically in Chemistry is continuously deteriorating. Results of achievement tests show
students obtaining low performance levels in Science. This indicates the need to upgrade science instruction and this can be
achieved with the use of instructional strategies and materials. One of the approaches that can be used in Chemistry teaching
is the use of computer- aided instruction (CAI). This study was conducted to determine the effects of CAI on the performance
and attitude of Engineering Science Education Program (ESEP) class in Chemistry of Tabaco National High School. It also
sought to find out the correlation between performance and attitude towards CAI lessons in Chemistry. Participants of the
study involved the ESEP classes composed of 96 students. CAI lessons and attitude questionnaire were administered to the
experimental group while the control group, the conventional method of teaching. The experimental method of research
utilizing pretest- posttest design and descriptive type utilizing correlational method were used in the conduct of the study.
Findings revealed that the experimental group obtained a higher performance level after CAI implementation; there was a
significant pre- post mean gain in the performance of this group. Another significant finding showed that the experimental
group had strong positive attitude towards CAI lessons in Chemistry; there was a significant correlation in performance and
attitude towards CAI lessons. It is recommended that CAI should be used in teaching for the improvement of skills in the
different topics in Chemistry and other science subjects.
(1)

1086. Carbon bridges between main-group elements and transition metals. ANTHONY F HILL , a.hill@anu.edu.au,
(1)
(1)
(1)
Science Road, Acton, Canberra Act 0200, Australia ; Annie L Colebatch ; Richard L Cordiner ; Rong Shang ; Anthony C
(1)
Willis . (1) Research School of Chemistry, Australian National University, Canberra Act 0200, Australia
Since Fischer's pioneering discovery of the first carbyne complexes (alkylidynes) with formal metal-carbon triple bonds, the
primary focus has been on examples with simple hydrocarbon substituents. Carbyne complexes in which the carbyne
substituent is based on a main group element other than carbon, nitrogen or sulfur remain rare. This in part reflects previous
limitations in synthetic strategies and says nothing about the inherent stability or reactivity of carbyne complexes where the
substituent is a more exotic element. Recently we have shown that halocarbynes may undergo lithium/halogen exchange with
alkyl lithiums to provide highly reactive lithiocarbynes. These in turn react with a wide range of electrophiles affording a
convenient one-step synthetic route to carbyne complexes with diverse substituents from the main-group and transition series.
Examples include carbyne complexes with Fe,Ni, Pd, Pt, Au, Hg, B, C, Si, Ge, Sn,Pb, P, S, Se or Te substituents thereby
demonstrating the generality of the approach.
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Crystal structure of a difluoromethoxyboratocarbyne complex [Mo(CBF2OMe)(CO)2(Tp*)][K(18-crown-6]
(1)

1087. New pathways in metal-mediated transformations of organosilicon compounds. Don Tilley ,
tdtilley@berkeley.edu, Department of Chemistry, Berkeley CA 94720-146, United States . (1) Department of Chemistry,
University of California, Berkeley, Berkeley CA 94720-1460, United States
Organosilicon compounds are commonly employed as reagents and intermediates in organic synthesis, and as monomers for
production of oligomers, polymers and composites that are used in many different applications. The two most important
reactions for formation of silicon-carbon bonds, the direct process and hydrosilation, are metal-catalyzed processes that are
employed on a massive scale. However, many challenges remain for improvement of these technologies, to make them more
energy-efficient (as in the case of the direct process) or more cost effective (as in the case of hydrosilation, which mostly
employs platinum catalysts). A general approach to addressing these issues involves discovery of new metal-mediated
transformations. Such reactions, which could also enable access to new silicon-based compounds and materials, may be
identified by investigations of potential intermediates that may result from interactions of silicon species with metal complexes,
and on novel fundamental reaction steps for activations of substrates. Along these lines, it appears that new types of
hydrosilation catalysts may be based on unsaturated metal-silicon species (metal silylene complexes). This chemistry utilizes
a fundamental bond activation process involving the migration of a substituent from a donor atom to the metal. Such
migrations may be coupled with oxidative addition to provide the direct conversion of a free silane to a silylene complex. Much
of our work has focused on the chemistry silylene complexes, and how these species might mediate new chemical
transformations. A number of additional species that feature intramolecular Si-H interactions may also play a role in new
transformations of interest. Within these contexts, mechanistic, reactivity and catalytic studies will be described.
1088. Synthesis of phosphorus-containing molecules and materials via transition-metal chemistry. Christopher C.
(1)
(1)
Cummins , ccummins@mit.edu, 77 Massachusetts Ave., Cambridge MA 02139-4307, United States ; Alexandra Velian ;
(1)
(1)
Daniel Tofan ; Brandi M. Cossairt . (1) Department of Chemistry, Massachusetts Institute of Technology, Cambridge MA
02139-4307, United States
New advances in the area of phosphorus-containing ligand synthesis will be described. Included in the presentation will be a
P(1-) transfer reaction targeting a side-bonded P2 complex of niobium. The P2 complex intermediate can undergo dimerization,
and accordingly, the structure of a dinuclear P4 complex so obtained will be described. Aforementioned P4 complex has
interesting thermal fragmentation reactivity, and this will be elucidated in relation to the formation of a dinuclear P6 complex.
The P6 complex is of interest for a potential synthesis of cuneane P8; the latter has been predicted to be close in stability to 2
P 4.
(1)

1089. Frustrated Lewis pairs in small molecule activation and catalysis. Douglas W. Stephan ,
dstephan@chem.utoronto.ca, 80 St. George St, Toronto Ontario M5S 3H6, Canada . (1) Chemistry, University of Toronto,
Toronto ON M5S 3H6, Canada
The activation of hydrogen has been the purvue of transition metals for 200 years. In recent work we have discovered the first
metal-free system capable of H2 activation. Sterically encumbered Lewis acid and base combinations do not form “classical”
Lewis acid-base adducts. Rather, the unquenched Lewis acidity and basicity of such sterically "frustrated Lewis pairs (FLPs)”
is available for reactivity. Such systems have been shown to effect the heterolytic cleavage of hydrogen and this has been
applied to develop metal free hydrogenation catalysts. FLPs are also shown to exhibit unprecedented reactivity with a variety
of other small molecules, including olefins, dienes, alkynes, cyclopropanes, CO2 and N2O. The implications of the discovery of
such systems and further details will be presented in this lecture.
(1)(2)

1090. Synthesis of highly functionalized sugar derivatives with biological profile. Nuno M. Xavier
,
(1)
(2)
nmxavier@fc.ul.pt, Campo Grande, Ed. C8, Piso 5, Lisboa Lisboa 1749-016, Portugal ; Amélia P. Rauter ; Yves Queneau .
(1) Departamento de Química e Bioquímica / Centro de Química e Bioquímica, Universidade de Lisboa, Faculdade de
Ciências, Lisboa 1749-016, Portugal (2) ICBMS-Laboratoire de Chimie Organique et Bioorganique, Université Lyon, INSA
Lyon, Lisboa 1749-016, Portugal
The α,β-unsaturated carbonyl function is present in natural and synthetic compounds exhibiting a wide variety of bioactivities.
Moreover, sugars embodying such a system have demonstrated their biological profile and have served as useful scaffolds for
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derivatization [1]. These aspects prompted us to incorporate conjugated carbonyl moieties in carbohydrates for further
bioactivity evaluation. We developed the synthesis of bicyclic compounds comprising a butenolide fused to a pyranose unit (1)
by an efficient and few-step methodology, starting from furanos-3-uloses. The access to thio sugar (2) [2] or imino sugar
analogues (3) [3], was further explored, widening the scope of our methodology. Carboxymethyl glycoside lactones (4), easily
prepared from available sugars, were straightforwardly converted into enones of type 3-enopyranosid-2-uloses (5) by lactone
opening with amines followed by oxidation/elimination. Conjugated diene esters (6) were further synthesized by Wittig
olefination [4]. The antimicrobial assays, performed with some of the new molecules, showed a potent activity against clinically
significant pathogens. In this communication both the synthetic work and the results of the biological evaluation will be
presented and discussed.

References:
[1] N.M. Xavier, A.P. Rauter, Carbohydr. Res. 2008, 343, 1523-1539.
[2] N.M Xavier, A.P. Rauter et al, Eur. J. Org. Chem. 2009, 2009, 4983-4991.
[3] N.M. Xavier, Y. Queneau, A.P. Rauter, Eur. J. Org. Chem. 2011, 2011, 713−720.
[4] N.M. Xavier, A.P. Rauter, Y. Queneau et al, Bioorg. Med. Chem. 2011, 19, 926−938.
(1)

1091. Sigmatropic shifts, rearrangements and intramolecular cyclizations in the fulvene series. Ihsan Erden ,
(1)
(1)
ierden@sfsu.edu, 1600 Holloway Avenue, San Francisco California 94132, United States ; Jingxiang Ma ; Saeed Azimi ;
(1)
(2)
Cindy Gleason ; Scott Gronert . (1) Chemistry and Biochemistry, San Francisco State University, San Francisco CA 94132,
United States (2) Chemistry, Virginia Commonwealth University, Richmond Virginia 23284, United States
Intramolecular cyclizations and sigmatropic shifts in the fulvene series are rare. Herein we are report novel [3.3] sigmatropic
shifts on appropriately substituted fulvenes . Moreover, this talk will focus on acid-catalyzed intramolecular cyclizations and
Beckmann rearrangements on fulvene oxime derivatives. Evidence for the intermediacy of a 2-azapentalene will be also
presented. Other reactive intermediates encountered during the rearrangements include nitrenes and 1-azirines. The
syntheses of the requisite fulvenes, mechanistic details and spectroscopic characterization of some of the intermediates and
products will be discussed.

1092. Combined NMR and computational studies on the organoalane mediated cleavage of highly substituted
(1)
epoxides. Understanding the regioselectivity problem. Jose A Prieto , jose.prieto2@upr.edu, Rio Piedras Campus, San
(1)
(1)
Juan PR, Puerto Rico ; Gerardo Torres ; Yasuyuki Ishikawa . (1) University of Puerto Rico, Puerto Rico
Over the years, our research laboratory has been working on the development of synthetic methodologies for the preparation
of polypropionates based on epoxide chemistry. Specifically, we are using the cleavage of 3,4-epoxy alcohols with alkynyl
alanes as the key feature for the preparation of polypropionate chains. The cleavage of these epoxides produces the expected
1,3-diol or the unwanted 1,4-diol products with high regioselectivity. Consequently, we have undertaken a combined
theoretical and experimental NMR study on the organoaluminum-epoxide complexes formed. Various 2-methyl-3,4-epoxy
27
13
alcohols were treated with Et3Al and analyzed by Al and C NMR in order to understand the basis of the observed
regioselectivity. We also use ab-initio calculations to study the differences in the systems. We have found that there are two
distinct aluminum complexes which exerts the observed vias associated with the regioselectivity of this reaction. The details of
this study will be presented. Supported by NIH RISE (1R25-GM-61151-01A1) and NIH SCORE (2S06GM-08102-29).
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1093. Recent advances in dialkyl carbonate mediated intermolecular and intramolecular cyclisation. Fabio Aricò ,
(1)
fabio.arico@unive.it, Dorsoduro 2137, Venezia Veneto 30123, Italy ; Pietro Tundo . (1) Department of Environmental
Science,Informatics and statistics, Ca’ Foscari University, Venezia 30123, Italy
Short chain dialkyl carbonates such as dimethyl carbonate (DMC), produced nowadays by clean processes, are renowned for
possessing properties of low toxicity, which make them true green solvents and reagents. In this work, there are reported
recent advances in the synthesis of cyclic ethers, pyrrolidines and cyclic carbamates, by intra- and/or intermolecular
cyclisation. The, reaction of 1,4-diols with DMC in the presence of a base resulted in the formation of the corresponding 5membered cyclic. The reaction pathway to cyclic ether is of general application also for the synthesis in quantitative yield of
1
industrially relevant compounds such as (-)-norlabdane oxide and isosorbide. The reaction mechanism for the cyclisation was
also investigated by computational studies. The results collected confirmed that the cyclisation pathway is indeed the most
energetically favored. Noteworthly, this reaction can be extendend for the quantitative intramolecular heterocyclisation of
bifunctional compounds i.e. 4-amino-1-butanol to achieve carboxymethyl pyrrolidine. Finally a number of six-member cyclic
carbamates (oxazinanones) was also synthesised from the reaction of a primary amine or hydrazine with a di(methyl
carbonate) derivative of 1,3-diols in a one-pot reaction. The reaction showed to proceed in a good yield, short time span and in
the absence of a solvent.

References:
1. ”Cyclic ethers” F. Aricò, C. Newman,P. Tundo et al, patent n. WO2009010791 (A2), international pubblication date
22.01.2009.
1094. Enantioselective Addition of Diethylzinc to aldehydes catalyzed by b- Aminothiols and Thioacetates. Sandra
(1)
(2)
Cotes , scotes@uninorte.edu.co, Km 5 Antigua Via a Puerto Clombia, Barranquilla Atlantico, Colombia ; José Cotuá . (1)
Department of Chemistry and Biology, Universidad del Norte, Barranquilla, Colombia (2) Department of Pharmaceutical
Chemistry, Universidad del Atlantico, Barranquilla, Colombia
The semiempirical PM3 study of the catalytic activity of [(2S)-1-benzylpyrrolidinyl]methanethiol 1,S-([(2S)-1-(2,2dimethylpropanoyl)pyrrolidinyl]methyl)ethanethioate 2 and [(2S)-1-neopentylpyrrolidinyl]methanethiol 3 is described here, also
an alternative mechanism for thioacetates type ligands is described.

Keywords: Sonnerlactones, Barbier allylation, esterification, ring closing metathesis.L-malic acid.
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1095. Chirality at nitrogen: Ephemeral or persistent?. Andrew D. Bolig , bolig@sfsu.edu, 1600 Holloway
Avenue/Thornton 729, San Francisco CA 94132, United States . (1) Department of Chemistry & Biochemistry, San Francisco
State University, San Francisco CA 94132, United States
Substituted cyclohexanediamine ligands are routinely employed in enantioselective catalysis, yet have achieved only poor
selectivities when paired with palladium. It has been reported that the C2 symmetry typically required of stereoselective
complexes is generally inacessible for cyclohexanediamine-derived palladium catalysts. Observation, isolation, and
characterization of one previously-unreported C2-symmetric isomer will be described here for the first time. Studies of its
epimerization to the more sterically congested, yet more stable "meso" isomers led to a strategy for its prevention, allowing for
the first time selective access to each of 3 possible diastereomers as isolable, bench-stable catalysts. The role of this
epimerization in the erosion of ee's with previously reported systems will be described, along with significantly improved
selectivities in applications including Claisen rearrangements and asymmetric allylic- and enolate alkylations.
1096. First measurements of biogenic hydrocarbons in ambient air at Monteverde Cloud Forest, Costa Rica. Germain
(1)
Esquivel-Hernández , gesquiveher@gmail.com, Campus Omar Dengo, Heredia Heredia 86-3000, Costa Rica ; Juan
(1)
Valdes-Gonzalez . (1) Laboratorio de Quimica de la Atmosfera, Escuela de Quimica, Universidad Nacional, Heredia Heredia
86-3000, Costa Rica
Measurements of biogenic hydrocarbons in ambient air were carried out during 2008 in a cloudy tropical forest in Monteverde,
Costa Rica. Isoprene, α-pinene, β-pinene, 3-carene, d-limonene and γ-terpinene were sampled by adsorption cartridges filled
with graphitized carbon and Tenax TA and analyzed by GC-FID. Parallel samples were collected using 2 liters canisters and
analyzed by GC-MS. In situ ozone measurements were done by using a UV absorption instrument. Increasing mixing ratios of
isoprene, related to photosynthetic activity and ambient temperature, were observed during the morning hours, between 06:00
and 10:00 a.m. During the morning hours, isoprene's mixing ratios reached 16 ppbv. It was also observed an increment in the
emissions of monoterpenes during high humidity periods and after rain events. Average mixing ratios of monoterpenes were 8
ppbv. During the dry season (December to April), most abundant hydrocarbons were isoprene and d-limonene, whereas in the
rainy season (May to November) isoprene and α-pinene were dominant.

Hydrocarbons mixing ratios were used to estimate the OH and NO3 densities. Average OH density was calculated in (4.87 ±
6
-3
8
-3
0.17) x 10 molecules cm . Average NO3 density was calculated in (2.93 ± 0.09) x 10 molecules cm . Average O3 mixing
ratio was 30.9 ppbv.
1097. Multivalent sol-gel entrapped-nano silver catalysts- reduction of NO by hydrocarbons under real exhaust gas
(1)
conditions and plasma assisted oxidation of toluene. Vasile I. Parvulescu , vasile.parvulescu@g.unibuc.ro, Bd. Regina
(1)
(2)
(3)
Elisabeta 4-12, Bucharest Bucharest 030018, Romania ; Bogdan Cojocaru ; Monica Magureanu ; Ryan Richards ; Pascal
(4)
Granger . (1) Department of Organic Chemistry, Biochemistry and Catalysis, University of Bucharest, Bucharest 030018,
Romania (2) National Institute for Lasers, Plasma and Radiation Physics, Magurele-Bucharest, Romania (3) Department of
Chemistry and Geochemistry, Colorado School of Mines, Golden Colorado, United States (4) Department of Catalysis and
Chemistry of Solids, Université de Lille1, Villeneuve d’Ascq, France
The identification of catalysts for deNOx processes under lean conditions and complete elimination of VOC are challenging
topics for environmental science. Silver supported colloids showed recently remarkable activity and stability in both processes
[1,2]. They are prepared by embedding the pre-prepared silver colloids into the alumina via the sol-gel procedure, thus
preserving the particle size of silver. Characterization of materials using TEM, XPS, XAES, CP/MAS NMR, XRD, and
adsorption-desorption isotherms of nitrogen showed the intimate particularities of these catalysts.
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Table 1. Textural characteristics and activity
Sample

Ag
wt%
13-AlAg 3
23-AlAg 3
25-AlAg 5

content, BET surface area,
2 -1
m g
408
333
336

Pore size,
nm
7.5
3 + 7.5
3+6

Activity
sequence
(T50 light off temperature)
CO (221°C) > H2 (227°C) > C3H6 (292°C) > C10H22 (325°C)
C10H22 (241°C) > H2 (286°C) > C3H6 (330°C)
C10H22 (242°C) > H2 (284°C) > C3H6 (334°C)
+

The catalytic behaviors of the catalysts were well correlated with the concentration of Ag species. Thus, the active silver
+
species containing more Ag species selectively converts NO to N2. They are also controlling the chemisorption of ozone in
0
+
plasma assisted VOC oxidation. An optimal surface Ag /Ag ratio is needed, and this is independently of the size of silver
particles. It was found that this optimal ratio strongly depends on the operating conditions during the synthesis route. A
reaction mechanism is provided.
References:
1. V.I. Pârvulescu, R. Richards, P. Granger, et al. J. Catal. 272 (2010) 92–100.
2. V.I. Pârvulescu, R. Richards, Appl. Catal. B, in press
(1)

1098. Use of nano-gold sorbents in the trapping and determination of gaseous mercury. Julien Makiese Lusilao ,
Julien.LusilaoMakiese@students.wits.ac.za, Wits School of Chemistry, P Bag X3, Johannesburg Gauteng 2050, South Africa ;
(2)
(1)
(2)
Emmanuel Tessier ; Ewa Maria Cukrowska ; David Amouroux . (1) School of Chemistry, Molecular Sciences Institute,
University of the Witwatersrand, Johannesburg Gauteng 2050, South Africa (2) IPREM-LCABIE, France
Solid sorbents are commonly used, at different forms (sand, wool, foil, wire, etc.), for trapping and preconcentration of
mercury. In this research, nano-structured gold supported on metal oxides were used for mercury trapping. Three different
nano-gold materials were tested (Au-TiO2, Au-ZnO and Au-Al2O3). Their efficiency and performance were compared with
traditional trapping on gold wool. All types of traps were used for a preconcentration and quantitative analysis of elemental
mercury injected to the argon gas flow followed by thermal desorption at different temperatures and fluorescence
2
spectrometric detection. Good linearity and reproducibility were obtained, especially for Au-TiO2 material (R = 0.986) in the
volume range 10 – 60 µL and corresponding concentration of 132-778 pg. This even showed better performance compared
with gold wool in the volume range 10 – 100 µL and corresponding concentration of 132-1329 pg when the carrier gas flow
-1
-3
was increased from 60 to 100mL min . The absolute detection limit for Au-TiO2 trap was 0.12 ng m . Au-TiO2 was successfully
used in trapping and determining total gaseous mercury (TGM) in a laboratory environment. The TGM in collected samples
-3
ranged from 6 to 10 ng m . Similar results were obtained with the commercial gold sand trap which showed an average TGM
-3
concentration of 7.6 ± 1.5 ng m . Application of these absorbents for mercury trapping and preconcentration will provide lower
capture costs compared with current methods used since only 1% (w/w) of gold is required for the synthesis of these materials
1099. Concentrations of Cr, Ni, Pb and Fe in particulate matter (PM10) as indicators of atmospheric pollution:
(1)
comparison between urban area and rural area. Maritza Reyes , mreyes@unisalle.edu.co, Cra 2 No. 10-70, Bogotá
(1)
Bogotá 00, Colombia ; Hugo Sarmiento , hsarmiento@unisalle.edu.co, Cra. 2 No.10-70, Bogotá Bogotá 00, Colombia ;
(1)
Anamaría Carvajal . (1) Departamento de Ingeniería Ambiental y Sanitaria, Universidad de La Salle, Bogotá Bogotá 00,
Colombia
3

This work compares the concentration of Cr, Ni, Pb and Fe in PM10 (µg/m ) samples for rural area and industrial in different
important regions of Colombia: the industrial and metropolitan area includes the localities named Kennedy, Tunal and Puente
Aranda, which are located in Bogotá city; and the rural area is Ricaurte, located in Valle del Cauca. The samples PM10 were
analyzed by inductively coupled plasma-atomic emission spectrometry (ICP-AES). The amounts of particulate matter (PM10)
3
3
found were: Puente Aranda:70 µg/m3, Tunal: 52 µg/m3, Kennedy: 91 µg/m and Ricaurte: 12 µg/m . The results indicate that
the concentrations of Cr, Pb and Ni increase in this way Kennedy>Tunal>Puente Aranda>>Ricaurte. Meanwhile, the
concentration of Fe increase in this way: Puente Aranda>Kennedy>Tunal>>Ricaurte. The Cr, Ni and Pb are tracer metals of
industrial pollution. Although the Fe has geological origin also it is associated with industrial pollution, specially derived from
the metallurgical industry. This study confirms the Cr and Pb are indicators of pollution by fixed sources because of the
concentrations in samples of Bogotá were higher than samples of Valle del Cauca. The concentrations determined of heavy
metals in filters with particulate matter (PM10) are more high in the industrial regions that the rural region.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

392 | P a g e

IUPAC 2011 Abstracts

1100. The role of Environmental Specimen Banks in biomonitoring environmental contaminants. Stacy S Vander
(1)
Pol , stacy_vanderpol@hotmail.com, 331 Fort Johnson Road, Charleston South Carolina 29412, United States ; Paul R
(1)
(1)
(1)
(1)(2)
(1)
(3)
(1)(4)
Becker ; Rebecca S Pugh ; Amanda J Moors ; Michael B Ellisor
; Rusty D Day ; David G Roseneau ; David Point
;
(1)
(1)
(1)
(1)
(1)(5)
John R Kucklick ; Jennifer Hoguet ; Jessica L Reiner ; Jennifer M Keller ; Steven G O[apos]Connell
. (1) Hollings
Marine Laboratory, National Institute of Standards and Technology, Charleston South Carolina 29412, United States (2)
Chemistry Department, Brown University, Charleston South Carolina 29412, United States (3) Alaska Maritime National
Wildlife Refuge, U.S. Fish and Wildlife Service, Homer Alaska 99603, United States (4) Observatoire Midi-Pyrénées, UMR
CNRS 5563, Laboratoire des Mécanismes et Transferts en Géologie, Charleston South Carolina 29412, United States (5)
Agriculture and Life Sciences Building, Oregon State University, Charleston South Carolina 29412, United States
Anthropogenic activities release a wide array of contaminants into the environment that eventually accumulate in wildlife and
human tissues. These contaminants may be monitored using appropriate biological specimens. Environmental Specimen
Banks (ESBs) are designed to store environmental samples collected over time to assess temporal trends of contaminants
and benefit researchers when analytical methods change (e.g., measuring polychlorinated biphenyls [PCBs] as individual
congeners vs. Aroclor mixtures) or new contaminants are identified (e.g., brominated flame retardants [BFRs] and
perfluorinated chemicals [PFCs]). The National Institute of Standards and Technology's (NIST) Marine ESB has thousands of
marine animal samples that are available for biomonitoring and research purposes. The Seabird Tissue Archival and
Monitoring Project (STAMP), a multi-agency decadal-long component of the Marine ESB that was implemented in 1999, has
provided real-time monitoring data relevant to regional, species, and temporal differences in exposure to contaminants. Other
Marine ESB projects, including beluga whales and sea turtles, have also provided important retrospective analyses for
emerging contaminants of concern in various regions.

Organic environmental contaminants in four species of Alaskan seabird eggs collected between 1999 and 2009.
(1)

1101. Removal of lead from synthetic solutions by protonated teleosts biomass. Muhammad Aqeel Ashraf ,
chemaqeel@gmail.com, Department of Chemistry, University of Malaya, Kuala Lumpur Wilayah Persektuan 50603, Malaysia ;
(1)
(2)
Dr.Mohd.Jamil Maah ; Ismail Yusuff . (1) Chemistry, University of Malaya, Kuala Lumpur Wilayah Persektuan 50603,
Malaysia (2) Geology, University of Malaya, Kuala Lumpur Wilayah Persektuan 50603, Malaysia
Lead is considered as a general protoplasmic poison which is cumulative and slow acting. It is used in different industrial
processes. Its contamination in water may cause serious environmental problems. So removal of lead from environment is
very necessary. For its removal the most suitable and cheapest process is biosorption. It is a process of passive metal binding
by biomass. The biosorbent used in this study is teleosts biomass (fish scales) collected from local market. The purpose of this
study is to search the effect of acid treatment on biosorbent and to optimize conditions for the uptake capacity of biosorbent.
2+
The optimal conditions for the Pb biosorption capacity of teleosts biomass was investigated. For this purposes, the biomass
was subjected to chemical treatments with mono, di and tri-protic acids such as hydrochloric acid, sulphuric acid and
2+
phosphoric acid. Among the treatment methods used, the highest Pb uptake was obtained with hydrochloric acid treatment
2+
of biomass. The effect of pH, biomass granular size, biomass concentration and initial Pb ion concentration was studied. The
2+
-1
highest Pb removal (85.51%) was obtained at pH 4.0 for 50mg L initial lead ion concentration with biomass granular size 80
-1
micron and concentration of 0.05 g. The uptake was 75.70 mg g . The equilibrium data were analyzed using the Langmuir and
Freundlich adsorption isotherm. The characteristic parameters for each isotherm were determined. Both the isotherms
2+
provided the best correlation for Pb on to the biomass.The results showed that teleosts biomass (fish scales) is a potential
+2
biomass to remove Pb ions from synthetic solutions so also with lead contaminated water. These values can be compared
with those observed for other biosorbents and it is considerably higher than the value obtained with the majority of the
biosorbent.
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1102. Determination of arsenic in flexible thermoformed and biodegradable films by atomic absorption spectrometry.
(1)
(1)
Leidy F Alvira , lefam28@hotmail.com, Calle 5 No. 4 - 70, Popayan Cauca 190002, Colombia ; Maite Rada-Mendoza ;
(1)
(2)
Olga L Hoyos ; Hector S Villada . (1) [quot]Departamento de Quimica[quot], Universidad del Cauca, Popayan 190002,
Colombia (2) [quot]Departamento de Ingenieria Agroindustrial[quot], Universidad del Cauca, Popayan 190002, Colombia
Arsenic was determined in samples of thermoformed and flexible biodegradable films obtained from natural compounds
(cassava flour and starch, sisal fiber, PLA, and glycerol, among others), which developed as an industrial solution, with the
objective of replacing synthetic plastics, as they have the advantage of quick and easy degradation of waste, without causing
an adverse impact on the environment; however during the obtaining of raw materials or in the manufacturing process, can be
acquire a possible contamination with heavy metals, making the determination necessary of them. Arsenic, particularly
hazardous, can interact with the molecular mechanisms and by future applications of the biopolymers, can enter in the food
chain, and accumulate in living organisms Samples of thermoformed (HMC-1, Nataima 31, CM 4574-7) and biodegradable
flexible films (SM 707-17 Hydrolyzed, SM Native 707-17, CM 7138-7 Native) were analyzed by atomic absorption
spectrometry-generator hydride, making the quantification by calibration curve at 193.7 nm; prior to this quantification, we
performed the implementation and standardization of the analytical method, determining the statistical quality parameters
(LOD, LOC, linear range, sensitivity calibration, precision and accuracy). Additionally, acid digestion with reflux was optimized
for samples (HNO3: HClO4 ratio 3:1 at 70°C for 3 hours for thermoformed and 45 minutes for flexible films.) The results were
analyzed using SPSS. Arsenic concentrations determined are in the order of ppb, however, there is no existing a legislation to
establish the allowable values for these biopolymers about this element.
Keywords: Thermoformed, Flexible Films, Biodegradable Polymers, AAS, Hydride Generator, Arsenic
1103. Functional composite materials based on natural fibers: In situ MnO2 nanoparticle synthesis and its application
(1)
to oxidative degradation of dyes. Marianny Y. Combariza , marianny@uis.edu.co, Cra 27 Cll 9 Campus Universitario,
(1)
(1)
Edificio Camilo Torres Of 211, Bucaramanga Santander AA 678, Colombia ; Martha L. Chacón ; Cristian Blanco ; Juan P.
(2)
Hinestroza . (1) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander, Colombia (2)
Department of Fiber Science and Apparel Design, Cornell University, Ithaca NY, United States
The development of new “clean and green” processes and solutions for wastewater treatment is currently a hot topic in the
field of environmental chemistry. The use of biocomposites, fashioned by combining biodegradable cellulose fibers and
nanostructured metal oxides, may provide a novel approach to wastewater treatment. The synthesis of such materials is
possible due to the cellulose electron-rich environment, which can be conveniently employed for nanoparticle in situ synthesis
and stabilization. In this contribution Fique, a hard fiber native to Colombia, was used as matrix for the in situ synthesis of
MnO2 nanoparticles. The new biocomposites were tested towards the oxidative degradation of model dye molecules.
Nanostructured MnO2 was synthesized in situ by sonochemical reduction of MnO4 previously loaded onto the fiber by
rendering its surface cationic. Diffuse reflectance measurements showed the influence of varying experimental parameters
such as precursor concentration, loading and reduction times upon MnO2 nanoparticle deposition onto the fiber surface. On
the other hand, FESEM analysis showed that either MnO2 nanoparticles or nanobars could be formed on the fiber surface
depending on precursor ion concentration in the loading solution. The MnO2 phase was determined to be Birnessite by IR
spectroscopy and X-ray diffraction. Oxidative degradation experiments of model dyes in water showed removal efficiencies
above 95% after only 5 minutes of contact with the biocomposites. Additionally, the material could be reused several times
without an apparent decrease in removal efficiency. Mass Spectrometry with Electrospray Ionization allowed identification of
the degradation products.
1104. Simultaneous analysis of multiple classes of pesticides and their metabolites by LC-MS/MS in meconium:
(1)(2)(3)
Prenatal exposure to environmental pesticides. Radu-Corneliu Duca
, radu_duca@yahoo.com, Calea Bucuresti,
(2)
(3)
(3)
(3)
No1, Balotesti Ilfov 077015, Romania ; Adeline Floch-Barneaud ; Karen Chardon ; Flora Mayhoub ; Véronique Bach ;
(2)
Karine Tack . (1) Laboratory of Chemistry and Nutrition Physiology, National R&D Institute of Biology and Animal Nutrition,
Balotesti Ilfov 077015, Romania (2) Direction des Risques Chroniques, INERIS, Balotesti Ilfov 077015, Romania (3)
Périnatalité & Risques Toxiques EA 4285 - UMI 01 Unité mixte INERIS, Université de Picardie [quot]Jules Verne[quot],
Balotesti Ilfov 077015, Romania
Meconium (infant earliest stools) is known to accumulate over the last two quarters of pregnancy and may provide a
cumulative measure of the prenatal exposure to environmental toxicants. Some studies showed that meconium allows a good
detection of a large variety of chemicals. The main objective was to develop a sensitive LC-MS/MS method to assess
simultaneously multiple classes of pesticides and the levels of their metabolites in the meconium of neonates, in order to
further estimate prenatal exposure to environmental pesticides in Picardy, France. A wide range of pesticides and their
metabolites, including carbamates, phenylureas, pyrethroids and organophosphates, have been targeted. This was done
according to their toxicity (developmental effects, endocrine disruption...), to the amounts used in Picardy, to the theoretical
potential of ending up in the air and water, to the level of utilization in the household, and on the basis of other French biomonitoring data (concerning other biological matrices). The proposed methodology comprises a sample preparation step,
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solid-liquid extraction, followed by clean-up on HR-P column and analysis by LC-MS/MS. The mean extraction recovery
ranged from 48 to 120%. The limits of detection ranged from 0.1 to 25µg/g. In a preliminary study 44 meconium samples were
analyzed. Pesticides parent compounds (cyfluthrin, deltamethrin, cypermethrin; malathion, chlorpyrifos, diazinon; propoxur;
MCPA) and metabolites (DMP, DMTP, DEP, DETP, DEDTP; ethyleneurea, ethylenethiourea; 4-isopropylaniline,
monodesmethylisoproturon) were detected. All the samples were positive to several of the targeted pesticides and
metabolites. Meconium seems to be an interesting, yet insufficiently used matrix for environmental exposure studies.
1105. Does morphology matter: Morphological control of mesoporous TiO2 nanomaterials for photocatalytic
(1)
applications. Xingdong Wang , xingdong.wang@csiro.au, Private Bag 33, Clayton South, Melbourne Victoria 3169,
(1)
(1)(2)
Australia ; Patrick Hartley ; Rachel A. Caruso
. (1) CSIRO Materials Science and Engineering, CSIRO Victoria 3168,
Australia (2) PFPC, School of Chemistry, The University of Melbourne Victoria 3168, Australia
TiO2-based photocatalyst materials are widely researched for environmental remediation applications. However, TiO2 suffers
from a relatively low photocatalytic activity caused by (i) a wide band gap which requires high energy UV radiation to induce
the reaction; and (ii) the recombination of photon induced electron and hole pairs. Hence the ability to either decrease the
band-gap of titania to allow photoactivity on irradiation with visible light or decrease the electron/hole recombination rate is
attracting more attention. Here, solvothermal treatment along with templating technique was applied to prepare the
mesoporous titania materials with various morphologies (rod, cubic, and layered fiber like structure). It involves using sodium
hydroxide to control the hydrolysis of titania and the resultant salt as a template to produce the porous structure, coupled with
sol-gel technique to obtain the titania materials. The properties of the resultant materials, including morphology, porosity,
crystal phase and size, and optical property were examined. The photocatalytic efficiency of the materials was assessed by
studying the photodecomposition of methylene blue. Both the material properties such as morphology and photocatalytic
activity varied as a function of pH during the synthesis. The material prepared at pH 11.5 showed highest photocatalytic
activity outperforming Degussa P25 which may be due to increased light absorption in the visible range and the fiber like
structure may benefit mass transport.
Acknowledgement: We acknowledge the Australia Synchrotron for access to the powder diffraction beamline (P2318, P2671
and P3030) to analyze the crystal phase of the final metal oxide nanomaterials.
(1)

1106. Toward sustainable water resource management. Sally C Gutierrez , gutierrez.sally@epa.gov, 26 West Martin
Luther King Drive, Cincinnati Ohio 45268, United States . (1) Department of Research and Development, National Risk
Management Research Laboratory, United States Environmental Protection Agency, Cincinnati Ohio 45268, United States
Since the Brundlandt Commission issued its landmark definition of sustainable development, the world has struggled with its
interpretation and its application. While the primary concepts embedded in the definition of sustainable development “meeting
the needs of the present without compromising the ability of future generations to meet their own needs” appear simple, there
are no currently accepted standard scientifically sound methodologies and metrics to apply uniformly to real world water
problems and communities. There have been several significant efforts that have been undertaken to bring further clarity to
this issue in the context of water resource management including the International Hydrology Series, Sustainability Criteria for
Water Resource Systems. Ideally, progress of a system towards sustainability would improve economic, environmental and
social dimensions. This presentation will review the concepts outlined by past studies and will review on-going efforts within
USEPA to bring further rigor to the use of systems thinking, sustainability metrics and indicators and their application in the
context of water resource management. Further research needs will be identified.
(1)

1107. Zeolite: An alternate method to remove Cryptosporidium Oocyts from water treatment plant. Eileen Villafañe ,
eileenvillafae@yahoo.com, Urb. Park Gardens, Calle Maracaibo A-12, San Juan Puerto Rico 00926, Puerto Rico ; Liani
(1)
(1)
Toledo , lianitoledo@gmail.com, PO Box 521, Camuy Puerto Rico 00627, Puerto Rico ; Maritza Gomez ,
(1)
maritzag29@gmail.com, PO Box 1014, Gurabo Puerto Rico 00778, Puerto Rico ; Evens Emmanuel ,
evens.emmanuel@gmail.com, BP 796,, Port-au-Prince Haiti, Haiti . (1) Department of Science and Technology, Doctoral
Program in Environmental Science, Universidad Del Turabo, Gurabo Puerto Rico 00778, Puerto Rico
Cryptosporidium is a waterborne pathogen protozoan that poses an imminent risk to human health. Its presence has been
demonstrated in almost all surface water and groundwater in temperate and tropical areas including the United States, Puerto
Rico and Haiti. The oocysts survive the processes used in water treatment plants and can pass to the distribution networks
causing cryptosporidiosis, a disease with no cure. The oocysts surface is negatively charged have biomolecules that increase
the electroesteric repulsion on solid surfaces. As a result, the addition of coagulants does not affect the zeta potential of
Cryptosporidium oocyst wall increasing the difficulty to remove them from water treatment plants since it does not behaves like
a colloidal particle. We compared two methods that represent a removal alternative of the oocysts: (i) the first use of a granular
filtration column adding an external electric field and the adherence to a quartz filter in the presence of divalent salts, (ii) the
second removes surface biomolecules using enzymes that eliminate the repulsive electroesteric forces with quartz surfaces
acting as colloidal particles. A third method will be used at laboratory-scale using a zeolite filter for removal. The zeolite has
chemical and physical properties that could increase the percentage of oocysts removal in treatment plants increasing water
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quality for the community. This is the first study conducted in Puerto Rico. Its use represents a cost effective and innovative
technology, with higher impact compared to the currently considered for treatment plants in United States and Puerto Rico.
1108. Removal of VOCs in groundwater supplies in New Mexico using advanced oxidation processes. Craig
(1)
(2)
Patterson , patterson.craig@epa.gov, 26 W. Martin Luther King Dr., Cincinnati Ohio 45268, United States ; David Johnson ;
(2)
(3)
(4)
(2)
Fernando Cadena ; Rajib Sinha ; Dzung Kim Ngo-Kidd ; Abbas Ghassemi . (1) U.S. EPA, Cincinnati Ohio 45268, United
States (2) New Mexico State University, Las Cruces New Mexico 88003-8001, United States (3) Shaw Environmental, Inc.,
Cincinnati Ohio 45212, United States (4) U.S. EPA Region VI, Dallas Texas 75202-2733, United States
EPA's Office of Research and Development is funding pilot-scale studies on removal of VOC-contaminated groundwater using
advanced oxidation processes (combinations of UV, ozone, and hydrogen peroxide). AOP technologies are affordable in small
communities with limited drinking water supplies and promote treatment options for sustainable groundwater quality. AOPs
destroy organics and disinfect microbial pathogens simultaneously. A UV/ozone combination does not require hazardous
material transport and because VOCs are destroyed, residual handling is eliminated. EPA fabricated a custom-built pilot-scale
treatment system consisting of a groundwater well pump, a feed tank, a pretreatment system (water softener with iron
reduction), an AOP unit with low-pressure and medium pressure UV lamps, ozone and hydrogen peroxide addition, and GAC
post treatment. Treatability studies were conducted in collaboration with New Mexico State University on groundwater
containing MTBE to determine AOP effectiveness. Low Pressure and medium pressure UV/ozone treatment systems were
highly effective for removing MTBE and MTBE byproducts in groundwater. However, acetone was formed during oxidation of
MTBE. Future field studies are planned to compare UV/chemical oxidation with air stripping for removal of PCE and PCE
byproducts in groundwater supplies.
(1)

1109. Novel ferrate treatment technology for water supply sustainability. Virender K Sharma , vsharma@fit.edu, PS
220, 150 West University Boulevard, Melbourne Florida 32901, United States . (1) Chemistry, Florida Institute of Technology,
Melbourne Florida 32901, United States
One-fifth of the increasing world population does not have access to safe water and pathogens in water cause more than two
million deaths annually, mostly children under the age five. The use of untreated water is exacerbated by the increasing
application of renewable freshwater sources for industrial and agricultural activities. Effective treatment of polluted water is one
of solutions to sustain the water supply; however, current treatments are not adequate to deal with the issues to sustain the
water supply. Disinfection of water by commonly used chlorine produces carcinogenic byproducts. In recent years, iron in the
+6 oxidation state, commonly called ferrate(VI) has been of great interest because of its dual role as a non-chlorine
disinfectant/oxidant and a subsequent coagulation/precipitation as ferric hydroxide in water treatment. Examples include
oxidative destruction of various organics (phenols, anilines, and amines) and micropollutants (estrogens and pharmaceuticals)
and removal of nutrients such as phosphate. The Fe(III), produced from Fe(VI), can simultaneously remove toxic metals (e.g.
arsenic). Ferrate can also effectively treat a wide range of microorganisms (e.g. E.Coli, total coliform) and toxins (e.g.
microcystins). An innovative method to produce stable aqueous solution is now available, which has removed the main
obstacle to apply the ferrate(VI) technology in treating water. Tests demonstrating the novel ferrate(VI) technology for
removing pollutants in wastewater and industrial effluents will be presented.
1110. Antioxidant activity of ethanolic extracts of the fruit of Eugenia jambolana (wild grape). Oscar I. Camacho
(1)
Romero , oscarcamacho@mail.uniatlantico.edu.co, Km. 7. Ant. vía Pto Colombia, Barranquilla Atlántico, Colombia ; Sandra
(1)
(1)
(2)
(2)
M. Melgarejo Gómez ; Catalino R. De la Rosa Torres ; Benjamin Rojano ; Carlos A. Gaviria Montoya . (1) Facultad de
Química y Farmacia, Grupo de Investigación Fitoquímica, Universidad del Atlántico, Barranquilla Atlantico, Colombia (2)
Grupo de Investigación Química de los Productos naturales y los Alimentos, Universidad Nacional de Colombia, Sedé
Medellín, Medellin Antioquia, Colombia
A plant rich in antioxidants plays an important role in disease prevention. Eugenia jambolana is a plant which belongs to the
family of Myrtaceae, native of India, used in traditional medicine in this country. This paper analyzed the chemistry of the fruit,
which showed the presence of alkaloids, phenols, flavonoids, leucoanthocyanidin and tannins. We evaluated the content of
phenols, anthocyanins and antioxidant capacity of ethanolic extracts from fruit, pulp and seed by DPPH, ABTS and FRAP
methods. The best results for the content of phenols are the seed extract with 247,565 eq. ac. Gallic. The highest anthocyanin
content was found in the pulp with 18,180 mg eq. Cianidin 3 glycoside. All extracts showed significant free radical sensor
activity and good reduction capacity. The antioxidant property of the fruit can be caused in part due to the content of phenols
and anthocyanins present.
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1111. Ambrosia arborescens Miller, commonly known as Marcco is a South American aromatic plant found mainly in
(1)
the Department of Arequipa at the Peruvian Andes. Teresa Cano , tcanefa@gmail.com, Av. Independencia S/N Ciudad
(2)
(2)
Universitaria Cercado, Santa Catalina 117 Cercado, Arequipa Arequipa, Peru ; Victor Kesternich ; Marcia I. Pérez ; Héctor
(1)
(1)
E. Terrones ; Lina Quispe . (1) Departamento Academico de Quimica, Universidad Nacional de San Agustin, Arequipa
Arequipa, Peru (2) Departamento de Ciencias Quimicas, Universidad Catolica del Norte, Antofagasta Antofagasta, Chile
Ambrosia arborescens Miller, commonly known as “Marcco” is a South American aromatic plant found mainly in the
Department of Arequipa at the Peruvian Andes. The study of the chemical constituents of Ambrosia arborescens aerial portion
allowed obtaining five terpenic products called Marco-1, Marco-2, Marco-3, Met-1 and Met-2. Structural elucidation of the
1
secondary metabolites obtained was done with spectroscopic methods: protonic nuclear magnetic resonance, ( H-NMR), of
13
carbon-13( C-NMR), infrared spectroscopy (IR) and mass spectrometry (MS). To determine stereochemistry and
conformations two-dimensional spectroscopic experiments were: COSY (Correlation Spectroscopy), HSQC (Heteronuclear
Single Quantum Correlation), HMBC (Heteronuclear Multiple Bond Correlation) and ROESY (Rotational nuclear Overhouser
Effect Spectroscopy). From a theoretical viewpoint, conformational analysis was done us9ing the molecular mechanics
Hyperchem MM2 program. In vitro antiparisitic activity evaluation on Trypanosoma cruzi showed that, at low concentrations, all
products present tripanocide activity.
1112. Chemical characterization of the main secondary metabolites isolated of leaves of manihot carthagenensis.
(1)
Jhon Jairo Orozco , akane5001@hotmail.com, Km 7 vía Puerto Colombia, Barranquilla Atlantico, Colombia ; Ingrid
(1)
Johanna Miranda , ingridmiranda@mail.uniatlantico.edu.co, Km 7 vía Puerto Colombia, Calle 99C # 43-150 Tarragona
(2)
Torre C Apto 203, Barranquilla Atlantico, Colombia ; Amner Muñoz , amnerm@uninorte.edu.co, Km 5 vía Puerto Colombia,
(1)
(2)
Barranquilla Atlantico, Colombia ; Kelly Johana Ladron De Guevara ; Rubén Jímenez . (1) Química. Grupo de Investigación
en Química de Productos Naturales, Aromas y Alimentos, Universidad del Atlantico, Barranquilla Atlantico, Colombia (2)
Química y Biología. Laboratorio de Investigaicones en Química, Universidad del Norte, Barranquilla Atlantico, Colombia
Euphorbiaceae family has ca. 7500 species, some are native of tropical America as the Manihot carthagenensis. There are not
literature reports on phytochemical studies about this plant. Manihot carthagenensis grown in the Caribean region of Colombia
and bromathologycal studies have showed that its tuber/root could be used as food. Phytochemical work was performed on
the leaves (1 kg), which were extracted with 95% ethanol by maceration and mechanical agitation (700 rpm) during 72 h. Next,
the extract was evaporated and prefractionated three times by liquid-liquid extraction with 95% petroleum ether,
dichloromethane 95% and 95% ethyl acetate. Principal metabolites were isolated in the dichloromethane fraction by column
chromatography on silica gel after purification. A yellow solid (95 mg), melting point 212 °C, was the main metabolite. This
compound was positive for flavonoids according to the colored chemical tests (Shinoda test). Also, a white solid (18 mg),
melting point 209-210 °C, was obtained. IR analysis, performed on principal compound, showed the characteristic bands for
flavonoids. The coincidence between the physical properties and IR spectrum of a Rutin standard comparated with the yellow
solid indicated that is Rutin (C27H30O16). The Rutin is reported for first time on this specie. The isolated substances are subject
13
1
to RMN- C RMN- H spectroscopic analysis.
1113. Determination of phenolic compounds and anthocyanins in pulp and atomized Myrciaria dubia (HBK) Mc Vaugh
(1)
(Camu-camu) and its antioxidant activity in serum of rats. Ana María Muñoz Jáuregui , amariamj@yahoo.es, Av.
(1)
Alameda del Corregidor 1531. Urb. Los Sirius . La Molina, Lima Lima 12, Peru ; Carlos Alvarado-Ortíz Ureta ; Benjamín
(1)
(2)
(1)
(1)
Castañeda Castañeda ; Daniel Higa ; Christian Encina Zelada ; Frank Lizaraso Caparó . (1) Biochemistry and Nutrition
Center, San Martín de Porres University, Lima Lima 12, Peru (2) Zanaceutical EIRL, Lima Lima, Peru
The research carried out assays of antioxidant capacity by DPPH, ABTS and FRAP`s methods, phenolic compounds,
flavonoids, total polyphenol analysis and anthocyanins in pulp and atomized Camu camu and serum of rats that consumed
Camu camu. Animals were divided into five groups of 6 animals each, and were administered intragastrically: mineral water,
ascorbic acid 500 mg/kg, Camu camu pulp 500 mg/kg, Camu camu atomized 100 mg/kg and 1000 mg/kg body weight
respectively. Results showed significant increase of total flavonoid content (0,45 mg/kg) in rats that consumed pulp at 500
mg/kg. Total polyphenol analysis showed no significant differences, rats consuming the 1000 mg/kg atomized obtained higher
values (0,249 mg GAE/ml). Pulp and atomized Camu camu showed no presence of anthocyanidins nor in serum. With the
DPPH method, significantly higher serum values from animals consuming 1000 mg/kg (34,66 ng TE/ml) were obtained. The
ABTS method showed that those who consumed standard vitamin C (782,59 ng TE/ml) and atomized consuming 1000 mg kg
(718,06 ng TE/ml) had significant increase in antioxidant response. The FRAP assay showed higher antioxidant activity in
those who consumed 1000 mg/kg obtaining a significant difference in concentration (2,07 ng TE/ml) compared to placebo.
Ascorbic acid content in pulp and in atomized Camu camu was 1195,86 mg/100ml and 11276,92 mg/100g respectively.
Elevated concentrations of phenolic compounds were obtained, highlighting 3,38 mg/kg of chlorogenic and 1,4 ppm of routine.
In conclusion, rats who ate atomized Camu camu 1000 mg/kg showed higher antioxidant activity.
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1114. Chemical characterization of sacha inchi (Plukenetia volubilis) seeds grown in Putumayo, Colombia. Carolina
(1)
(1)
Coronell , ccoronell@unicauca.edu.co, Calle 5 No. 4 - 70, Popayán Cauca, Colombia ; Ricardo Benítez . (1) Departamento
de Química, Universidad del Cauca, Popayán, Colombia
Plukenetia volubilis, also known as sacha inchi or inca peanut, is a plant of oilseeds with high nutritional value and great
potential in industry because it shows highest content of unsatured fatty acids (≅ 93.6%) compared with other global oilseeds,
also its almond has a large nutritional value due to it has all the essential amino acids, provided the daily requirement of amino
acids for adults according to FAO policies. The aim of this study was to characterize chemically sacha inchi seed grown in
Valle del Guamuez-La Hormiga, Putumayo (Colombia). For this purpose, it was determined: the chemical composition of the
shell and the cake by proximate analysus (moisture, ash, ether extract, crude protein, crude fiber and nitrogen-free extract),
the contents of some metals in the shell, the amino acid profile on the cake, the physical (color, density, refractive index,
viscosity) and chemical properties (iodine value, acid value, saponification value, peroxide value, fatty acid profile and
triglycerides) of oil extracted by pressing at room temperature. The identification of this chemical properties encourages the
implementation of sacha inchi´s cutures in agricultural systems and contribute to the productive diversification process,
considering that this plant species has great potential for industrialization, economic performance and is an important
alternative to reduce dependence local farmers for the cultivation of coca.
1115. Kinetic characterization of inulinase from Kluyveromyces marxianus acting on sucrose, raffinose and inulin.
(1)
Augusto Castillo , acascal2002@yahoo.es, Av. Pacífico 508- Nuevo Chimbote, Av. Universitaria s/n- Urb. Bellamar, Nuevo
(1)
(1)
(1)
Chimbote del Santa 10, Peru ; Robert Contreras ; Roberto Vega ; Rolando Chamy . (1) Department of Agroindustria,
Universidad Nacional del Santa, Nuevo Chimbote del Santa 10, Peru
The inulinase (2.1 - β-D fructan fructanohidrolasa, EC 3.2.1.7) is an enzyme hydrolyzing inulin characterized by almost pure
fructose, which is widely used in food industry as sweeteners. The aim of this study was to differentiate and compare the
values of kinetic parameters of the enzyme inulinase of a broth fermentation of Kluyveromyces marxianus, catalyzing the
hydrolysis of sucrose, raffinose and inulin, respectively. The method included a pre production of crude enzyme broth by
fermentation in flasks Kluyveromyces marxianus NRRL Y-7571, in a liquid defined medium containing chicory inulin. The
determination of linearity range and activity of crude enzyme acting independently on each sugar was carried out in defined
environmental conditions. Measurements of initial velocity of reaction at different concentrations of substrate saturation were
tested for the determination of kinetic parameters apparent Vmax and Km for this, were using two reactors jacketed with liquid
volumes of 33 ml, with control of T º 55 º C, magnetic stirring 180 rpm and pH 5.0 adjusted with citrate-phosphate buffer 0.05
M. Analysis of reducing sugars and proteins made by DNS and Bradford. Vmax and Km values were estimated by
Lineweaver-Burk linearization. Results: The Km for sucrose, raffinose and inulin were 42.93; 4.38 and 8.59 g / l and Vmax:
4.31; 0.15 and 0.09 g/L.min, respectively. It was concluded that enzyme has more reactivity of invertase than inulinase and
greater affinity for inulin than for the sucrose.
Key words: inulinase, Kluyveromyces marxianus, kinetic parameters
(1)

1116. Advances in tropical disease therapies: Nanomedicine applications. Monica L Parrado Delgado ,
moni_pd2490@hotmail.com, Carrera 13 A N° 110-64, Bogotá Bogotá D.C. CO057, Colombia . (1) Facultad de Medicina,
Universidad del Rosario, Bogotá, Colombia
In Colombia the condition of some tropical diseases is critical because it has presented an increase in the number of cases,
outbreaks, and the efficiency of prevention and control has been reduced. On the other hand the organisms are more
resistance to conventional treatments so the treatment failure has increased and also fatal consequences. Because that
research, knowledge and progress towards new technologies is important in order to use more effective and less toxic
therapies. Decrease morbidity and mortality of tropical diseases in high risk populations as in the Colombian's is another goal
of the research we have made. The working group is investigating the development of nanomaterials that can be used in the
treatment of Leishmania, Malaria and Chagas disease. We have found a good response of leishmaniasis treatment in diverse
therapies including: amphotericin b attached to functionalized carbon nanotubes and the researchers demonstrated that it has
significantly greater efficacy than antileishmanial conventional amphotericin b, also it has no significant cytotoxic effects. On
the other hand we have found progress in the creation of new compounds like andrographolide particles a potentially toxic
agent against the parasite. Advances were made in the treatment of malaria with nanocapsules of artesunato developed by
microcrystallization method. Talking about Chagas disease we found that the main challenge of its pharmacotherapy is to
reach the disseminated intracellular parasites. Because that some researcher had been processing different types of nano
drug delivery systems that allow to overcome intracellular barriers and to massively deliver trypanocidal drugs into an
extremely small volume, reducing their concentration in blood circulation and non-targeted tissues.
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1117. Is melittin a model for calcium binding protein target peptides? Belinda Pastrana , belinda@hpcf.upr.edu, P.O.
(2)
Box 9019, Mayaguez Puerto Rico 00681-9019, United States ; Eric Scheiter . (1) Chemistry, University of Puerto Rico
Mayaguez Campus, Mayaguez Puerto Rico 00681, United States (2) Chemistry, University of Puerto Rico Rio Piedras
Campus, San Juan Puerto Rico 00931-3346, United States
Centrin is a calcium binding protein belonging to the EF-hand superfamily. As with other proteins within this family, centrin is a
calcium sensor with multiple biological target proteins. We chose to study Chlamydomonas reinhardtii centrin (Crcen) and its
interaction with melittin (MLT) as a model for calcium binding protein complexes due to its amphipathic properties. Our goal
was to determine the molecular interactions that lead to centrin-MLT complex formation, their relative stability, and the
conformational changes associated with the interaction, when compared to the single components. For this, we determined
the thermodynamic parameters that define Crcen-MLT complex formation. 2D IR correlation spectroscopy was used to study
-1
13
13
the amide I', I'*, and II bands located within the mid IR spectral region of 1700-1500 cm for: C-Crcen, MLT, and the CCrcen-MLT complex, as a function of temperature perturbation. This approach resulted in the determination of MLT's
increased helicity upon interaction with centrin, while the calcium binding protein was observed to be stabilized within the
complex. The complete molecular description of centrin-MLT complex formation and the dissociation process is provided. We
also present the first structure of a CaBP-MLT complex as ascertained by X-ray crystallography, which shows that MLT has a
different binding orientation than previously characterized centrin-bound peptides. Finally, all of the experimental results
presented herein are consistent with centrin maintaining an extended conformation while interacting with MLT. The molecular
implications of these results will be discussed.
Project is supported by: NIH-MBRS-SCORE SO6GM08103-35 and the Henry Dreyfus Teacher Scholar Award
1118. Drug identification in blood, urine and unconventional matrices such as hair, oral fluid, liver, brain vitreous
(1)
humor. Ashraf Mozayani , drmozayani@gmail.com, 1885 Old Spanish Trail, Houston Texas 77054, United States . (1)
Toxicology, Harris County Institute of Forensic Sciences, Houston Texas 77054, United States
The most common biological specimens for testing drugs and their metabolites in forensic cases are blood and urine.
However, with recent advances in extraction technology and instrumentation it has become more practical to explore
unconventional biological matrices such as sweat, saliva and hair. Like any other scientific procedure, the testing of these
matrices can be appropriate in some instances and inappropriate in others. This presentation is a general review to offer a
balanced view of the pros and cons of drug testing in these unconventional matrices.
1119. FDA general topics conference: Applicable regulations for stability programs, how to handle 483's and
(1)
laboratory OOs investigations and regulations for the medical device industry. José A. López ,
(1)
sagosto@cqpr1941.org, 466 Fernandez Juncos Ave, San Juan Puerto Rico 00901-3223, Puerto Rico ; Miguel Martínez ;
(1)
(1)
(1)
Héctor Espinet ; José Meléndez ; José A. López-Rubet . (1) San Juan District Laboratory, U.S. Food and Drug
Administration, San Juan Puerto Rico 00901-3223, Puerto Rico
The conference offers knowledge and skills in general topics of the pharmaceutical industry from the perspective of FDA
agencies. Applicable regulations for Stability programs, How to handle 483's (Evaluating the Risk, Categorizing the Risk: 483
Citation (from Jan 2009 to present) and Laboratory OOS Investigation. General and Specific Objectives included; Determine
how the quality of a drug product/substance varies with time under influence of a variety of environmental factors
(temperature, humidity, light, etc). Evaluates the chemical & physical integrity of the dosage unit and, where appropriate, the
ability of the dosage unit to maintain protection against microbial contamination.
• Out of Specification (OOS) Evaluation
• How to Handle Inspection Observation (form FDA 843)
• Regulations for the Medical Device Industry
• Process Analytical Technology (PAT)
(1)

1120. Supercritical extraction: A fast, green alternative to sample preparation. Jeffrey Wright ,
luisa_pena@waters.com, 34 Maple Street, Milford Massachusetts 01757, United States . (1) Waters, Waters Corporation,
Milford Massachusetts 01757, United States
Supercritical fluid extraction (SFE) offers many distinct advantages over other hydrocarbon base extraction techniques
including: faster extraction time, more selective extractions, decreased solvent usage (90-100%) and thus solvent disposal
cost. In addition, SFE requires very little to no dry down time, post extraction prior to the analysis. SFE is ideal for extraction of
oils from natural products. Above its critical point, CO2 exhibits liquid like density while retaining gas like diffusivity, surface
tension and viscosity. These unique characteristics result in high mass transfer and allow for greater penetration into porous
solids while retaining solvent strengths similar to that of a liquid. Pressurized Solvent Extraction is similar in theory to the SFE
technique with two major differentiations, the solvent used in the PSE technique is typically 100% hexane or other
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hydrocarbon based solvents and the PSE process does not have the selectivity of its CO2 counterpart. Typical SFE System
are very simple to operate and require low maintenance, similar to the competing techniques.
(1)

1121. Bio-inspired polymer nanocomposites. LaShanda Korley , ltk13@case.edu, 2100 Adelbert Road, Cleveland OH
(1)
(1)
(1)
44106, United States ; David Stone ; Nandula Wanasekara ; Nicholas R Wheeler . (1) Department of Macromolecular
Science and Engineering, Case Western Reserve University, Cleveland OH 44106, United States
Nature employs several strategies in fabricating high performance materials from which scientists can garner important
lessons for producing synthetic materials with enhanced properties. Of particular interest is the use of self-assembling small
molecules in natural composites to tune mechanical response and provide potential stimuli-responsive behavior. In an initial
investigation, we have fabricated polymer nanocomposites inspired by natural materials using self-assembling small molecules
as the filler material in an elastomeric matrix. Self-assembled nanofibers (~25 nm diameter, ~several microns in length) were
obtained in a range of solvents. Composites were fabricated using a facile processing strategy to reveal uniform films with
strong-matrix filler interactions. An almost two order of magnitude increase in the tensile storage modulus of these bio-inspired
polymer composites in the rubbery regime was demonstrated for this material, highlighting the interplay between hierarchical
structures, self-assembly, and mechanical response in new materials design. Opportunities for stimuli-triggered mechanical
behaviour were also explored in other nanocomposite systems.
1122. Effect of carboxylic vs. hydroxyl groups for stabilising Fe3O4 and Fe3O4@Au nanoparticles. Hendriette Van der
(1)
(1)
Walt , hendriettep@mintek.co.za, Private Bag X3015, Randburg Gauteng 2195, South Africa ; Richard Anthony Harris ;
(2)
Lesley Chown . (1) Advanced Materials Division, Mintek, Randburg Gauteng 2195, South Africa (2) School of Chemical and
Metallurgical Engineering, University of the Witwatersrand, Johannesburg Gauteng 2050, South Africa
A magnetic fluid is a stable colloidal suspension of magnetic nanoparticles dispersed in a carrier liquid. Magnetic nanoparticles
show very interesting electrical, optical, magnetic and biochemical properties, illustrating novel applications in biomedical
imaging, clinical diagnosis, biosensors and drug delivery systems. The potential of these nanofluids is disclosed by surface
modification through the interaction of the functional groups on the surfactant molecules. Iron oxide nanoparticles are widely
studied magnetic materials, as they occur naturally, are rapidly synthesised artificially, have attractive chemical and magnetic
properties and applications in in vivo magnetic imaging. Gold coating of magnetic nanoparticles is a very attractive technique,
as the magnetic nanoparticles can be both stabilised more effectively in corrosive biological conditions and easily
functionalised through well developed Au-S chemistry. The coating also provides the magnetic nanoparticles with plasmodic
properties, making them extremely useful for magnetic, optical and biological applications. The high-temperature solution
phase reaction of iron(III) acetylacetonate, Fe(acac)3 and 1,2-hexadecanediol was used to synthesise iron oxide and goldcoated iron oxide nanoparticles. Different surfactants, such as Sebaccic acid (SA) and 1, 10–Decanediol (DD), were
introduced onto the surface of the particles to investigate the stabilising effect of carboxylic groups (SA) in comparison to
hydroxyl groups (DD). Nanoparticle thermal stability, composition, state of aggregation, size and morphology were investigated
and the results from techniques such as Fourier Transform-Infra Red spectroscopy (FT-IR), Ultraviolet visible spectroscopy
(UV-vis), Transmission Electron Microscopy (TEM) and thermal analysis are discussed.
(1)

1123. Fluorescent 8-arylguanosine derivatives as a potential FRET pair. Mariana Martín-Hidalgo ,
marianamartin@mac.com, Ave. Ponce de Leon, Facundo Bueso bldg 204, San Juan Puerto Rico 00931, United States ; Jean
(1)
(1)
Carlos Rivera-Rios ; José M. Rivera-Ortiz . (1) Department of Chemistry, University of Puerto Rico, San Juan Puerto Rico
00931, United States
Fluorescent probes are indispensable optical tools to provide dynamic information related to the localization, structural
characterization of cells as well as cellular processes. G-quadruplexes (GQs) present a unique recognition motif for the
construction of self-assembled supramolecular structures with potential applications for optical biosensor development. In this
work, we present the synthesis and characterization of two water-soluble 8-arylyguanosine derivatives with fluorescent
properties. Products were characterized using 1D and 2D NMR, UV and Fluorescence Spectroscopy experiments. UV and
Fluorescence data show these compounds are potential dyes to be studied by Föster Resonance Energy Transfer (FRET)
mechanism. Further self-assembly studies will determine their ability to characterize supramolecular GQs inside of living cells.
The knowledge obtained provides a new approach to efforts in imaging and the eventual use for the development of new
cancer treatments.
(1)

1124. High fidelity photo-triggered social self-sorting: A supramolecular phoenix. Diana V Silva ,
(1)
dianavsilva@gmail.com, Río Piedras Campus, San Juan PR 00931, Puerto Rico ; José M Rivera . (1) Department of
Chemistry, University of Puerto Rico, San Juan PR 00931, Puerto Rico
Nature has long since produced fascinating examples of supramolecular constructs that can respond to external stimuli. It
remains very challenging to build responsive, self-assembled supramolecules with the degree of complexity presented by
Nature. We have prepared a sophisticated, photo-responsive, self-assembled hexadecamer (116). By exposing this
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hexadecameric supramolecule to UV light, a cycloaddition reaction, to form a cyclobutane containing dimer (2), is catalyzed
due to the spatial proximity of two reactive double bonds in the assembly. Although isomerization is readily observed in the
monomer, a single stereospecific cycloaddition product is observed when irradiating the assembly, highlighting its
extraordinary ability for supramolecular catalysis in solution. Formation of the new covalent dimer in the assembly forces the
system to adopt a new conformation that leads to a new supramolecular state. The delicate balance of interactions in the
system allows the flexibility of adjusting to the added rigidity of the cyclobutane form. NMR data suggests that the system
explores multiple unidentified supramolecular configurations before reaching, a supramolecular state (14•24) that appears to be
the global thermodynamic minimum energy. NMR experiments enabled us to determine the structure of this new
supramolecule as a mixed octamer (14•24) where the corresponding tetramers 14 and 24 self-sort at opposite sides of the
structure. This system is reminiscent of Nature's photo-transducing proteins, where a photo-stimulus induces a small local
conformational change that gets transduced to the supramolecular level. We expect that the supramolecular phoenix 14•24, will
serve as the basis for more elaborate artificial molecular machinery.
1125. Hetero- and homo-polynuclear π-donor receptors based on neutral tetraazamacrocylic complexes. Urszula E.
(1)
(2)
Wawrzyniak , ulamaj@chem.uw.edu.pl, 1 Pasteura street, Warsaw Poland 02-093, Poland ; Iwona Mames ; Bohdan
(2)
(1)
Korybut-Daszkiewicz ; Renata Bilewicz . (1) Faculty of Chemistry, University of Warsaw, Warsaw 02-093, Poland (2)
Institute of Organic Chemistry, Polish Academy of Science, Warsaw 01-224, Poland
New type of hetero- and homo-polynuclear complexes of copper(II) and nickel(II) containing 1,2,3-triazole groups in
polymethylene chains [Figure 1] have been synthesized and characterized by NMR and ESR spectroscopies and
electrochemical methods. The triazole linker facilitated synthesis of hetero-polynuclear macrocyclic complexes. In the
bismacrocyclic dinuclear complex, the two nickel or two copper ions are not independent as shown by cyclic voltammetry. The
comproportionation constant describing the stability of the mixed valence state was determined. The intramolecular
interactions between the metallic centres were strengthened compared to similar bismacrocyclic complexes without the
triazole moieties. Tetranuclear macrocylic complexes containing 2 copper and 2 nickel ions were also synthesized. One pair of
copper and nickel centers is oxidized at similar potentials to those of the heterodinuclear complex, however the oxidation of
the remaining two centers is more difficult. This shows that the donor properties of each of the metal ions depend on
electrostatic interactions with other centers in the molecule.

Figure 1 Structures of neutral bis- and tetra-azamacrocyclic complexes containing 1,2,3-triazole groups in polimethylene
chains.
1126. Liposome-templated biocompatible nanomaterials with nanometer-thin walls: Synthetic approach and creation
(1)(2)
of functional nanodevices. Sergey A Dergunov
, sdrgunov@memphis.edu, 213 Smith chemistry bldg, Memphis TN
(1)(2)
(1)
(1)(2)
38152, United States ; Mariya D Kim
; Erno Lindner ; Eugene Pinkhassik
. (1) Department of Chemistry, The University
of Memphis, Memphis TN 38152, United States (2) Department of Chemistry, Saint Louis University, Memphis TN 38152,
United States
Nanothin materials with selective, molecular-size pores are critical for technological breakthroughs in DNA sequencing, the
fabrication of microreactors, molecular electronics, and advanced drug-delivery devices. Recent studies of pores in selfassembled lipid bilayers reinforced the potential of stable nanoporous organic materials. Vesicle-templates polymer
nanocapsules, prepared by directed assembly within bilayers scaffolds, can retain medium-sized molecules such as pHsensitive indicator dyes, catalysts, imaging agents and provide uninhibited access for small molecules to the capsule interior.
Entrapment of large and medium sized molecules in porous nanocapsules can lead to new functional nanodevices, such as
nanoreactors, sensors, or imaging systems. Porous polymeric nanocapsules with nanometer-thin walls offer a promising
platform for cellular delivery of therapeutic or diagnostic agents. It was shown that polymer nanocapsules do not inhibit cell
proliferation at concentrations up to 200 mg/mL of nanocapsules, no cellular ROS, apoptosis or cell cycle perturbation is
detected at the same dose. The incorporation of pH and other ion-selective dyes inside nanocapsules with “invisible walls”
appears to be an ideal immobilization method for optical sensors. Nanocapsules with different dyes were incorporated into
hydrogels to form sensors. These sensors showed fast response to external stimuli.
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1127. Controlling the stability and reversibility of micropillar assembly by surface chemistry. Michael Aizenberg ,
(2)(1)
michael.aizenberg@wyss.harvard.edu, 60 Oxford Street, Cambridge MA 02138, United States ; Mariko Matsunaga
;
(2)(1)(3)
Joanna Aizenberg
. (1) Wyss Institute for Biologically Inspired Engineering, Harvard University, Cambridge MA 02138,
United States (2) School of Engineering and Applied Sciences, Harvard University, Cambridge MA 02138, United States (3)
Department of Chemistry and Chemical Biology, Harvard University, Cambridge MA 02138, United States
For many natural and synthetic self-assembled materials, adaptive behavior is central to their function, yet the design of such
systems has mainly focused on the static form rather than the dynamic potential of the final structure. Here we show that,
following the initial evaporation-induced assembly of micropillars determined by the balance between capillarity and elasticity,
the stability and reversibility of the produced clusters are highly sensitive to the adhesion between the pillars, as determined by
their surface chemistry and further regulated by added solvents. When the native surface of the epoxy pillars is masked by a
thin gold layer and modified with monolayers terminated with various chemical functional groups, the resulting effect is a
graded influence on stability of cluster formation, ranging from fully disassembled clusters to an entire array of stable clusters.
The observed assembly stabilization effect parallels the order of the strengths of the chemical bonds expected to form by the
respective monolayer end groups: NH2 ∼ OH < COOH < SH. For each functional group, stability of the clusters can be further
modified by varying the carbon chain length of the monolayer molecules and by introducing solvents into the clustered
samples, allowing even finer tuning as well as temporal control of disassembly. Using these features together with microcontact printing, we demonstrate straightforward patterning of the microstructured surfaces with clusters that can be erased
and regenerated at will by addition of appropriate solvents, enabling structures to be designed for dynamic, responsive
behavior.
1128. Withdrawn
1129. Au-KCC-1: a novel highly active dual catalyst for redox transformations of biomass-derived platform molecules.
(1)
Rafael Luque , q62alsor@uco.es, Campus de Rabanales, Edificio Marie Curie, Ctra Nnal IVa, Km 396, Cordoba Andalucia
(2)
(2)
(1)
(1)
(1)
E14014, Spain ; Vivek Polshettiwar ; Aziz Fihri ; Juan M Campelo ; Antonio A Romero ; Alina M Balu . (1) Quimica
Organica, Universidad de Cordoba, Cordoba Andalucia E14014, Spain (2) Catalysis Center, KAUST, Thuwal Andalucia, Saudi
Arabia
Supported nanoparticles on porous materials (SNPs) have attracted a great deal of attention in view of their properties and
applications in different areas including nanomedicine, opto-electronics, sensors and catalysis [1]. Catalytically speaking,
SNPs hold a great potential to replace traditional industrial catalysts in reactions such as hydrogenations and oxidations.
Supported gold nanoparticles have been of particular interest in this regard and widely investigated in CO oxidation, C-C
couplings and hydrogenations of a range of compounds to fine chemicals [2]. We recently reported the preparation of a novel
type of fibrous silica denoted as KCC-1, with an exceptional structure and interesting applications as support to design
functional materials and catalysts (e.g. hydro-metathesis of alkenes) [3, 4]. Herein, we report the preparation of a novel
functional nanomaterial comprising of highly active and dispersed supported gold nanoparticles on KCC-1 and their
applications in redox transformations (hydrogenations and oxidations) of biomass-derived platform molecules including HMF
and levulinic acid.
References
[1] R.J. White, R. Luque, V. Budarin, J.H. Clark, D.J. Macquarrie, Chem. Soc. Rev. 2009, 38, 481-494.
[2] A. Corma, H. Garcia, Chem. Soc. Rev. 2008, 37, 2096-2126.
[3] V. Polshettiwar, D. Cha, X. Zhang, J.M. Basset, Angew. Chem. Int. Ed. 2010, 49, 9652-9656.
[4] V. Polshettiwar, J. Thivolle-Cazat, M. Taoufik, F. Stoffelbach, S. Norsic, J.M. Basset, Angew. Chem. Int. Ed. 2011, 50,
2747-2751.
1130. Kinetic study and properties of hyperbranched polyester obtained by homogeneous and heterogeneous
(1)
catalysis. Sergio Urrego , urrego.sergio@gmail.com, Calle 62 No 52-59, Medellin Antioquia, Colombia ; Edwin Alberto
(1)
(1)
(1)
Murillo ; Betty Lucy Lopez ; Ligia Sierra . (1) Departament of chemistry, Universidad de Antioquia, Medellin Antioquia
50010, Colombia
Hyperbranched polyesters have widely been prepared using homogeneous catalysis, but until now there is not report of their
preparation using heterogeneous catalysis. In this work, hyperbranched polyester (HBP) are synthesized by using SBA-16
type silica functionalized with sulfonic acid as heterogeneous catalysis to obtain the HBPHE polyester and p-toluene sulfonic
acid as homogenous catalysis to obtain HBPHO polyester. The syntheses are carried out by reaction of dimethyl propionic
acid and pentaerythritol and their final properties are compared. The kinetic study of the synthesis was done by measurements
of acid values. Physiochemical and structural characterization of polyesters was carried out by gel permeation
chromatography for HBPHO than for HBPHE indicating that the homogenous catalyst is more efficient. The dynamic light
scattering analysis indicates that both polyesters are polydisperses and present a low Tg, which was measured by differential
scanning calorimetry. The HBPHO is thermally more stable than HBPHE; this could be due to the higher polymerization
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degree of the HBPHO and also let us to conclude that there is not chemical interaction between the HBPHE and the silica that
could favor its stability. On the other hand the presence of silica in the HBPHE increases the shear viscosity. The reological
-1
analysis at shear rate 100 s showed that both polyesters presented excellent viscolastic stability with time.
1131. Modification ultrafiltration membranes by Insertion of TiO2, TiO2-PO4 or ZrO2-PO4 nanoparticles. Liliana
(1)
Villafaña , ana_lili_vl@hotmail.com, Cerro de la Venada S /N, Pueblito de Rocha., Guanajuato Guanajuato 36040, Mexico ;
(1)
María P González , gomupi@hotmail.com, Cerro de la Venada S /N, Pueblito de Rocha., Guanajuato Guanajuato 36040,
(1)
(1)
(2)
(2)
Mexico ; Mario Ávila ; Gustavo Rangel ; Pedro Prádanos ; Laura Palacio . (1) Department of chemistry, Universidad de
Guanajuato, Guanajuato Guanajuato 36040, Mexico (2) Departamento de física aplicada, Universidad de Valladolid, Valladolid
Castilla y León, Spain
This paper presents the results of the modification of polyethersulfone ultrafiltration membranes by inorganic oxide particles
insertion by two different methods: 1) the particles of inorganic oxides were formed on the surface of the membrane. 2) the
particles of inorganic oxides were prepared by controlled hydrolysis of alkoxides in acidic conditions. The characterization by
IR/ATR shows that, for the unmodified membranes, it exists only the bands corresponding to the polyethersulfone or
polysulfone. While for the modified membranes, the bands of different inorganic oxides were also observed. The
characterization of membranes by AFM confirms that the surface properties unmodified membranes and modified membranes
are quite different. The surface roughness was increased in all of the modified membranes in comparison to the unmodified
membranes. The sorption-desorption isotherms (BET area) let us to calculate the surface area. The results show that the
surface area is reduced when the membranes are modified, although this decrease is not significant. The measuring of the
particle size of inorganic oxides deposited on the membranes shows that particles oxide (titanium and zirconium) deposited on
the membranes, are of nanometer order. The results show that the modified membrane permeability (Jw) is increased
compared with unmodified membranes. This behavior is explained if we consider that by adding the metal oxide on the surface
of the membrane, increasing the hydrophilicity of the membrane. This is only observed for membranes modified by the second
method. In the case of membranes modified with the first method, these membranes display all occluded pores.
1132. Ordered mesoporous silicates of MCM and SBA type: Their synthesis, modification and catalytic activity.
(1)
(1)
Izabela Nowak , nowakiza@amu.edu.pl, Grunwaldzka 6, 60-780, Poznan Poznan, Poland ; Agata Wawrzynczak . (1)
Faculty of Chemistry, Adam Mickiewicz University, Poznan, Poland
Ordered mesoporous silicates (OMS) modified with metals play a significant role among heterogeneous catalyst. Due to their
2
high surface areas (up to 1600 m /g), monodispersed pore sizes in the range of 2-50 nm and ordered arrangement of pores,
mesostructured silicates have become a very promising materials for catalysts' synthesis, including the preparation of
industrial catalysts. The aim of our work was to obtain and characterize some ordered mesoporous silicates, namely 3-D cubic
SBA-16 and MCM-48 materials, as well as their 2-D hexagonal counterparts (SBA-15 and MCM-41). Obtained OMS were
modified with metals (Nb, Al, Pt, Ir, Rh) and their catalytic activity in the α-pinene oxidation was evaluated. A typical
hydrothermal method, with tetraethyl orthosilicate (TEOS) and aqueous solutions of metal salts, was applied during OMS
synthesis. Non-ionic surfactants (triblock copolymers) were used as a structure-directing agents in the case of SBA-15 and
SBA-16 synthesis, whereas the ionic surfactant (CTABr) was applied during the synthesis of MCM-41 and MCM-48. All of the
obtained materials were characterized by the means of N2 sorption measurements, as well as XRD, H2-TPR and TEM/SEM
analysis. Basing on N2 sorption measurements and XRD analysis, it can be concluded that mesoporous silicates with an
ordered hexagonal and cubic structures were synthesized. Textural parameters show that most of the synthesized materials
have a relatively high surface area.
1133. Immobilization of proteins from the respiratory chain of Thermus thermophilus on gold nanoparticles:
(1)
electrochemical and surface-enhanced IR spectroscopy studies. Frederic Melin , fmelin@unistra.fr, 1 Rue Blaise
(1)
(1)
(2)
(2)
(3)
Pascal, Strasbourg Alsace, France ; Thomas Meyer ; Julien Gross ; Christian Blanck ; Marc Schmutz ; Bernd Ludwig ;
(4)
(4)
(1)
Hsin-Yang Chang ; Robert B Gennis ; Petra Hellwig . (1) Institut de Chimie, Université de Strasbourg, Strasbourg, France
(2) Institut Charles Sadron (UPR22-CNRS), Université de Strasbourg, Strasbourg, France (3) Institute of Biochemistry,
Molecular Genetics Biocenter, Frankfurt, Germany (4) Department of Biochemistry, University of Illinois, Urbana, United States
One of the most promising procedures of immobilization of redox proteins on the surface of electrodes consists in using gold
1,2
nanoparticles which act as a relay in the long-range electron transfer between the electrode and the cofactors. Their high
surface to volume ratio allows also a high coverage of the electrode with proteins and furthermore, they are considered as
3
quite biocompatible. Using three dimensional gold nanoparticles electrodes, we have successfully immobilized different
soluble proteins from the respiratory chain of Thermus thermophilus, namely cytochrome c1, cytochrome c552 and CuA. These
proteins have recently attracted attention because their mutual interaction is mainly hydrophobic, the high working
4-6
temperatures of the bacterium providing a possible explanation. The largely uncharged surface of these proteins offered us
an interesting opportunity to study the immobilization on gold nanoparticles. Characterization of these new hybrid protein /
nanomaterial assemblies have been done by Surface-Enhanced Infrared Spectroscopy (SEIRAS) and cyclic voltammetry.
These studies have opened the way to the immobilization of the larger ba3 oxidase membrane protein from Thermus
thermophilus and first results will be discussed.
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References:
1. Xiao, Y.; Patolsky, F.; Katz, E.; Hainfeld, J. F.; Willner, I. Science 2003, 299, 1877-1881.
2. Kim, J.; Grate, J. W.; Wang, P. Trends Biotechnol. 2008, 26, 639-646.
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(1)(2)

1134. Amphiphilic Tb(III) complex-based luminescent vesicular sensor for ATP. Jing Liu
, jliu@mail.cstm.kyushu(1)(3)
(1)(3)
u.ac.jp, 744 Moto-oka, Nishi-ku, Fukuoka Kyushu 819-0395, Japan ; Masa-aki Morikawa
; Nobuo Kimizuka
. (1)
Department of Chemistry and Biochemistry, Graduate School of Engineering, Kyushu University, Fukuoka Kyushu 819-0395,
Japan (2) College of Physics & Information Technology, Shaanxi Normal University, Fukuoka Kyushu 819-0395, Japan (3)
JST CREST, Fukuoka Kyushu 819-0395, Japan
Biological anions such as nucleotides constitute important family of receptor ligands which play indispensable roles in storage,
transformation of genetic information and in intracellular signaling. The intracellular signaling is initiated by molecular
recognition events on biomembranes, where receptor proteins and lipids are self-assembled into specific supramolecular
complexes successively to the binding of receptor ligands. Inspired by the sophisticated interface function of biomembranes,
development of supramolecular systems which convert and amplify molecular information to the other physicochemical signals
has been attracting considerable attention. We have developed a novel luminescent vesicular receptor system for nucleotides.

Upon the addition of varied nucleotides, significant amplification of luminescent intensity was observed for ATP, as well as
ADP. However, almost no enhancement was detected for AMP. This is due to the higher number of phosphate groups of ATP
or ADP and vesicular ordered supramolecular interfaces, leading to the synergistic interaction and positive allosteric effect.
Self-assembly of receptors thus open a new possibility to the recognition, conversion and amplification of molecular
information. We envisage the use of supramolecular interfaces as powerful platform for the sensing, diagnostics and even
molecular transport technology.
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1135. Withdrawn.
1136. Nanobiocomposites characterization of poly(lactic acid) and mixed poly(lactic acid)/polyethylene, with sepiolite
(1)
and degradative study. Carlos R Villavicencio , carlosr.villavicencio@gmail.com, Valle de Sartenejas, Carretera Baruta Hoyo de La Puerta, Caracas Miranda 1080A, Venezuela . (1) Departamento de Química, Universidad Simón Bolívar, Caracas
Miranda 1080A, Venezuela
Around the word are currently developing materials that generate the least impact to the environment in order to save it,
protect resources and ensure their survival for future generations. In the present work is carried out the preparation of
nanocomposites polymer/clay. Poly (lactic acid) (PLA) is a biodegradable aliphatic polyester, so it has been widely used for its
various properties: biodegradable packaging and industrial piece, also in biomedicine, among others. While the Sepiolite (Sep)
by its inorganic nature requires some chemical modification with organic compounds to increase its affinity with the polymer
and improve their dispersion within the polymer matrix. In this case, the modification of sepiolite was made with ionic and
nonionic surfactants. The main objective was to study how this modified inorganic fillers alters in positive way the properties of
these biocomposites relate with the neat PLA matrix. Another system studied is a nanocomposite where a non degradable
phase as low density polyethylene (LDPE) colud alter also biodegradation. The biocomposites PLA/Sep; PLA/LDPE/Sep, and
modified sepiolite (Sep-g) were characterized by X-ray diffraction, spectroscopic analysis, calorimetric (TGA and DSC),
morphological (electron microscopy), and measured their mechanical properties. Was evident that the inclusion of previously
modified nanoclay (Sep-g) effectively were dispersed within the matrix and confer improvements in the properties of the
formulations evaluated. Once characterized, they will undergo a degradation process in an "compost" for at least 24–30 weeks
and catalyzed under alkaline conditions, but this study is not reported in this time.
1137. Organic-inorganic epoxy-based polymer nanocomposites: Control of the structure and mechanical properties.
(1)
Libor Matejka , matejka@imc.cas.cz, Heyrovsky Sq. 2, Prague 6 Czech Republic 162 06, Czech Republic ; Ricardo Keitel
(1)
Donato . (1) Nanostructured Polymers and Composites, Institute of Macromolecular Chemistry, Academy of Sciences,
Prague 6 162 06, Czech Republic
Control of the structure and morphology is of crucial importance in synthesis of the organic-inorganic (O-I) nanostructured
polymers. We have prepared and characterized two types of the polymer nanocomposites with the controlled structure and an
adjustable interaction between O and I phases governing the morphology and mechanical properties. The epoxy-silica
nanocomposites were prepared by in situ formation of silica domains within the simultaneously formed epoxy-diamine network.
New approach to control the nanocomposite structure was applied by using imidazolium based ionic liquids (IL). The ILs act as
catalysts of the sol-gel process, the efficient hybrid structure modifiers and the reagents promoting improvement of the
mechanical properties of the nanocomposites. Broad range of morphologies was achieved including well ordered structures by
using the ILs with long C10 alkyl substituents forming self-assembly domains. Building-up of such domains as physical
crosslinks results in significant reinforcement and increase in toughness. The well defined inorganic nanounits POSS
(polyhedral oligomeric silsesquioxane) were incorporated into the epoxy network to form the epoxy-POSS nanocomposites.
The POSS were covalently bound to the polymer or physically admixed in the matrix. Hybrid structure was controlled by
modifying the POSS-polymer and POSS-POSS interactions. Adjustable aggregation of the POSS units resulting in physical
crosslinking within the epoxy network leads to reinforcement of the system. Structure evolution during the nanocomposite
synthesis, final morphology and mechanical properties of the hybrids were followed. Interpretation of a nanofiller effect on
mechanical properties and comparison of both nanocomposites comprising chemical and physical interactions is given in the
contribution.
(1)

1138. Surface chemistry and morphology of the Ni, Zn-&-Cd-nitroprussides adsorption space. Cesar M Lozano ,
(1)
(2)
clozano@suagm.edu, PO Box 3030, Gurabo PR 00778, Puerto Rico ; Frances Lugo ; Arturo Hernandez-Maldonado ;
(1)
(1)
Ramon Polanco ; Rolando Roque-Malherbe . (1) Institute for Physical Chemical Applied Research, University of Turabo,
Gurabo Puerto Rico 00778, Puerto Rico (2) Department of Chemical Engineering, University of Puerto Rico-Mayagüez
Campus, Mayaguez Puerto Rico 00681-9000, Puerto Rico
The title compounds, Ni, Zn-&-Cd-Nitroprussides (Ni, Zn-&-Cd-NP) were synthesized by the precipitation method. A careful
investigation of the prepared materials (Ni, Zn-&-Cd-NPs) was performed by applying X-ray diffraction (XRD),
thermogravimetric analysis (TGA) and infrared spectrometry (DRIFTS) of, both hydrated and dehydrated NPs, and CO2
adsorbed on the NPs,. The Pawley fitting of the XRD profiles indicated that the hydrated Ni-NP crystallize in the cubic space
group Fm3m, meanwhile the Zn-NP and Cd-NP crystallizes in the orthorhombic space group Pnma. The volume of the
Ni
3
Zn
adsorption space was measured with the help of the TGA data of the Ni, Zn-&-Cd-NP yielding, W = 0.402 cm /g, W = 0.196
3
Cd
3
cm /g and W =0.100 cm /g. These results indicated a high micropore volume for Ni-NP, a relatively high for Zn-ZN and a
-1
small one for Cd-NP. Meanwhile, the DRIFTS test of adsorbed CO2 on all the three NPs displayed peaks at about 2338 cm ,
-1
that were assigned to a contribution due to physical adsorption of the molecule. A different peak found around 2369 cm
2+
2+
2+
evidenced that this molecule interacts with Ni , Zn and Cd which appears to act as a Lewis acid site. Consequently, since
these materials include paramagnetic metal centres is possible to hypothesize that it could be found an effect of adsorption on
the magnetic properties of these materials However, the principal aim of the present paper is to produce stable Ni, Zn-&-Cdrd
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NP polymorphs obtained by the precipitation method that can adsorbs relatively high amounts of CO2, fact proved using CO2
adsorption up to 0.7 MPa.
(1)

1139. A van der Waals DFT calculations of CO2 interaction with silica surface. Francisco Diaz , fdiaz@suagm.edu, PO
(2)
(1)
(2)
Box 3030, Gurabo PR 00778, United States ; Juan A. Santana ; Rolando M.A. Roque-Malherbe ; Yasuyuki Ishikawa . (1)
IPCAR, School of Science, University of Turabo, Gurabo PR 00778, United States (2) Chemistry, UPR-Rio Piedras, Rio
Piedras PR 00931, United States
Porous silica are very important materials in different fields because they are mostly applied as adsorbents, catalyst supports,
for membrane preparation and other porosity-related applications. The molecular properties of silica are strongly affected by
the nature of their surface sites. Silica with high specific area are currently widely studied as CO2 adsorbents. Mainly, surface
hydroxyl groups are responsible for adsorption properties. In this work, a DFT that includes van der Waals interaction is
employed to study the interaction of CO2 with silica, in particular the interaction with the silanol Si-OH. To determine the
adsorption sites of CO2 on the silica surface, the first-principles DFT calculations were conducted. An ideal (111) surface of βcristobalite was simulated by a slab model comprising four Si layers, each one containing eight Si atoms. The repeated slabs
were separated by a vacuum spacing of at least 15 Å to minimize any spurious interactions. The geometry of each slab was
kept fixed at the experimental bulk values and only the terminal OH groups of the silica surface and CO2 were allowed to relax
during the geometry optimizations. The harmonic frequency modes for the absorbed CO2 were computed and compared with
the experimental DRIFTS data.
1140. Development of novel organic porous materials for carbon capture through the cage-to-framework strategy.
(1)
(1)
(2)
Wei Zhang , wei.zhang@colorado.edu, 215 UCB, Boulder CO 80309, United States ; Yinghua Jin ; Bret A Voss ; Athena
(1)
(1)
(2)
Jin ; Ryan P McCaffrey ; Richard D Noble . (1) Department of Chemistry and Biochemistry, University of Colorado at
Boulder, Boulder CO 80309, United States (2) Department of Chemical and Biological Engineering, University of Colorado at
Boulder, Boulder CO 80309, United States
Recent advances in the preparation and study of organic porous materials have led to many important applications, such as
molecular separation/storage, heterogeneous catalysis, chemical sensing, etc. The capability of producing porous materials
with precise control of their chemical and molecular structures would allow people to manipulate the material composition
through the “bottom-up” approach, which could enable development of novel materials with unprecedented physical properties
and functions. This talk will describe the successful synthesis of a series of structure-tunable, shape-persistent organic
molecular cages via thermodynamically-controlled, dynamic covalent chemistry (DCC) with high efficiency. The molecular
cages showed unprecedented high selectivity in adsorption of CO2 over N2 (up to 138/1), thus showing great promise in
carbon capture applications. Covalent linking of these molecular cages led to the formation of framework materials with
ordered intrinsic porosity (“cage-to-framework” strategy). Their high chemical and thermal stability and great tunability in both
pore volume and surface functionality represent great advantages. The structure-function relationship of this novel class of
organic porous materials will also be discussed.
1141. Potassium influence in the adsorption of hydrogen on graphene: A density functional theory study. Jorge
(1)
Alejandro Tapia , jorge.tapia@uady.mx, Av. Industrias no Contaminantes por Periférico Norte, Merida Yucatan, Mexico ;
(2)
Gabriel Ivan Canto . (1) Facultad de Ingenieria (UADY), Merida Yucatan 97310, Mexico (2) Centro de Investigacion en
Corrosion (UAC), Campeche Campeche 24039, Mexico
The influence of potassium (K) on the hydrogen (H) adsorption on graphene (G) was studied by means of density functional
theory with the generalized gradient approximation. The structural parameters, bonding and magnetic properties of one and
two H atoms interacting with potassium doped graphene (H-K/G and 2H-K/G) are calculated for different energetically stable
configurations. We found a charge transfer from K atom towards G even when the H atom pairs are adsorbed. This behavior is
obtained for all the configurations studied here. The binding energy per H atom is greater in a 2H-K/G arrangement than HK/G and H/G systems. The present results suggest that the hydrogen atom binding energy on graphene layer could increase
due to the pre-adsorption of potassium. This research was supported by SEP under Grant: PROMEP/103.5/09/7417 and
CONACYT under Grant: Nos. 82497 and No. 60534.
1142. Structure and magnetic properties of the Ni-oxalic-acid metal organic framework. Rolando M.A. Roque(1)
(1)
(2)
Malherbe , RRoque@suagm.edu, PO Box 3030, Gurabo PR 00778, United States ; Agustin Rios ; Luis Fuentes ; Geidy
(1)
(3)
Garcia ; Pedro Fierro . (1) IPCAR, School of Science, University of Turabo, Gurabo PR 00778, United States (2) Advanced
Materials Research Center, Chihuahua, Mexico (3) UPR-Mayaguez, Mayaguez PR, United States
A metal organic framework (MOF) where the metal node was Ni and the organic linker oxalic acid was synthesized. The
material was studied with thermogravimetric analysis (TGA), X-ray diffraction (XRD), Infrared (DRIFTS) Raman, spectrometry
(RS) and a vibrating sample magnetometer (VSM). The DRIFTS, RS and the Pawley fitting of the XRD profiles indicated that
0
the hydrated and in situ dehydrated (at 75 C) samples presumably crystallizes in the P1 triclinic space group. The TGA data
rd
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indicated that it is a porous material (W = 0.08 cm /g). The VSM study yielded an effective magnetic moment, µeff = 4.9 Bohr
magnetons. The interpretation of the DRIFTS, RS, VSM and XRD data allowed us to make the following structural assignment,
that considers the framework consisting of a lamellar structure, crystallizing in the hydrated state in the P1 triclinic space group
with, a = 6.93 (1) Å, b = 6.74 (1) Å, c = 12.81 (1) Å, α = 91.33 (1), β =83.54 (1) and γ = 90.45 (1). In this structure made of
layers, each constituted by octahedral Ni(II) nodes linked in the [100] direction by bidentate oxalic acid, in the [010] direction by
bis-bidentate oxalic acid and dimethyl formamide (DMF) molecules perpendicularly linked to both sides of the layer. Then, in
the [001] direction the layers are stacked through DMF links directed though the [001] direction. Then, the layers are linked by
the molecular interactions possibly between the DMF molecules. The measured cell parameters are consistent with the
proposed structure.
(1)

1143. Phase equilibrium and relativity. Marko E Popovic , popovic.pasa@gmail.com, Bul.Z.Djindjica 123 a, Belgrade
Serbia 11000, Serbia and Montenegro. (1) faculty of chemistry, University of Belgrade, Belgrade Serbia 11000, Serbia and
Montenegro
One component thermodynamic system with two phases in equilibrium was analyzed. Phenomenologically it was shown that it
must remain in equilibrium during the movement. Theoretically starting from the Clapeyron equation it was shown that the
slopes (dp/dT) of the phase boundaries are Lorenz invariant. The molar effective volumes of the phases must be Lorenz
invariant, for the phases to remain in equilibrium. The Clapeyron equation is valid in relativistic thermodynamics, if effective
volume is taken into consideration.
(1)

1144. Thermodynamics of Fe-based alloys from model calculations. Nikolay Dubinin , ned67@mail.ru, Amundsen st.,
101, Ekaterinburg Sverdlovsk region 620016, Russian Federation . (1) Institute of Metallurgy of the Ural Branch of the Russian
Academy of Sciences, Ekaterinburg 620016, Russian Federation
Some years ago, we have developed the procedure for calculating the thermodynamic properties of binary transition-metal
liquid alloys [1] on the basis of the Wills-Harrison (WH) model [2]. More recently, in the framework of the WH model the
correction due to the non-diagonal coupling (NDC) between d electrons of different atoms was suggested [3]. In the present
work, we study an influence of this correction on the thermodynamics of liquid Fe-Co and Fe-Ni alloys in the framework of the
calculation formalism developed in Ref. [1]. The heat of mixing and Helmholtz free energy of mixing are investigated at
different component concentrations near melting. It is found that the results obtained agree with experimental data better than
ones obtained without the NDC correction for both alloys under consideration. This tendency is more powerful for Fe-Co alloy
and less for Fe-Ni. This work is supported by the Ural Branch of the Russian Academy of Sciences (project 09-T-3-1012) ,
Federal Agency on Science and Innovations (contract 02.740.11.0641), and Russian Ministry of Science and Education
(contract P895).
References:
1. N.E. Dubinin, L.D. Son, N.A. Vatolin, J. Phys.: Condensed Matter, v. 20, 114111 (2008).
2. J.M. Wills, W.A. Harrison, Phys. Rev. B, v. 28, p. 4363 (1983).
3. N.E. Dubinin, L.D. Son, PCCP, in print (2010).
(1)(2)

1145. Screening 3d transition metal to substitute Li3N for improved ionic and electronic conduction. Shunnian Wu
,
(2)
wusn@ihpc.a-star.edu.sg, 1 Fusionopolis Way, #16-16 Connexis, Singapore Singapore 138632, Singapore ; Zhili Dong ;
(2)
(1)(2)
Freddy Boey ; Ping Wu
. (1) Materials Science and Engineering, Institute of High Performance Computing, Singapore
Singapore 138632, Singapore (2) School of Materials Science and Engineering, Nanyang Technological University, Singapore
Singapore 138632, Singapore
Layered ternary Lithium nitrides attracted great attention due to their potential application as anode materials in Li-ion
rechargeable batteries. Electronic structures and vacancy formation of Li3N doped with 3d transition metals were studied using
first principles density functional theory calculations. It is found that Ti substitutions energetically favor at Li(2) site while other
3d transition metals prefer Li(1) substitutions. V, Cr, Mn, Fe, Co and Ni substitutions significantly bring down energy band gap
with localized electrons at the Fermi surface, suggesting beneficial electronic conduction. Transition metal substitution
generally reduces Li vacancy formation energy, and hence enhances the Li vacancy concentration, in particular by Sc, V and
Cr. However, Sc, V and Cr strongly bind to Li vacancy compared with other 3d transition metals, and retard the Li ionic
conduction. Overall, our calculations suggest that Li3N co-doped with Co and Cu be an ideal candidate for anode materials
with improved ionic and electronic conduction.
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1146. Linking organic molecules by metal atoms: Sandwiches and ion-pair traps. Fedor Y. Naumkin ,
fedor.naumkin@uoit.ca, 2000 Simcoe st North, Oshawa Ontario L1H 7K4, Canada . (1) Faculty of Science, UOIT, Oshawa
Ontario L1H 7K4, Canada
Two classes of intermolecular complexes are investigated at an MP2 level of theory. The first employs trapping one or more
organic molecules of appropriate structure inside a metal-nonmetal ion-pair. The systems are stabilized by a charge-transfer
through the molecules that are either neutral or part-charged, leading, in particular, to huge dipole moments. The trapped
molecules are thus polarized by a strong electric field affecting their structure, the total systems being metastable. The other
class is based on a resonant-like non-additivity of interactions between non-saturated organic molecules or even parts of the
same molecule, separated by a metal atom. The system stability is geometry- and composition-sensitive and can increase
non-linearly with the number of metal-molecule interfaces. In some cases, a metal-atom induced isomerisation occurs. One
counter-intuitive feature is a weaker distortion and a longer separation of the system components bound more strongly.
Structure evolution with electronic excitation, ionization and electron attachment is investigated as well and exhibits some
interesting features, individual for different cases. Both types of systems facilitate alignment and unusual connection of
molecules, not occurring without the metal linkers. Possible extensions involve multiple molecular junctions combined into 1D
to 3D metal-organic frameworks and nanostructures. Potential applications include light sensors, energy storage, and
st
modification of optical properties and steered interactions via the systems of the 1 type, manipulation of molecular structure,
nd
molecular electronics and machinery using the systems of the 2 type, new materials assembled from such building blocks of
both types, etc.
(1)

1147. Rational design of mixed nanoclusters: Metal shells around molecular cores. Fedor Y. Naumkin ,
fedor.naumkin@uoit.ca, 2000 Simcoe st North, Oshawa Ontario L1H 7K4, Canada . (1) Faculty of Science, UOIT, Oshawa
Ontario L1H 7K4, Canada
Atomic and molecular clusters are of continuous interest due to ever increasing capability to produce and manipulate these
systems, and due to a widest variety of properties they can offer, evolving with cluster size, shape and composition. Reported
are structure, stability, and related electronic properties investigated computationally (at DFT and MP2 levels) for core-shell
species composed of a molecule surrounded by a layer of metal atoms. Two types of the core-shell systems are considered:
1) with molecular skeletons (radicals) covalently bonded to terminating metal atoms, as in metallocarbons CnMm; (2) with small
molecules (including H2) suspended inside the metal cages and interacting with them non-covalently (electrostatically). The
focus is on the variation of properties with “doping” of a metal cluster cage by a molecule, including the contributions due to the
shape alteration by itself, and due to the core-shell bonding. Property alterations are attributed individually or collectively to
these factors, total binding energy being partitioned into pure-metal (i.e. in-shell) and molecule-metal (core-shell) components.
Stabilities of the systems are analyzed, in particular, from the viewpoints of: (1) release of the non-covalently trapped
molecules from the cages; (2) inflation and support of cages stable or unstable without the molecular filler; (3) preservation of
such cluster units in larger aggregates (cluster assemblies) representing a possible different isomeric form (phase) of dopedmetal solid. Multiple potential applications of such species include tunable metal-based nano-catalysts, cluster geometry and
property design, molecular encapsulation and storage, chemical reactions in confined spaces.
1148. Bioinformatic analysis of the secondary structure prediction methods in differents servers applied to the all(1)
alpha protein family in Oryza sativa. Fredy E Espinosa , feespinosaa@correo.udistrital.edu.co, Carrera 4 No. 26 B 54
(1)
(1)
piso 4 Lab Quimica, Bogotá Bogota D.C, Colombia ; Luis C Garcia ; Julio C Calvo . (1) Department of chemistry,
Universidad Distrital Francisco Jose de Caldas, Bogota, Colombia
A short list of different servers that allow to model the secondary structure of a series of proteins of the All Alpha family was
performed. In particular polypetide synthase Actinorhodin acyl carrier protein from Streptomyces coelicolor-1af8-APO-Dalanyl-1dv5-carrier protein, Human APOS100B-2pru-acyl carrier protein-1acp was studied. We performed a quantitative
comparison of the structure provided by the Protein Data Bank (PDB), and the simulation obtained from each server. To
evaluate the effectiveness of prediction programs applied to All Alpha family proteins, four measures (total Q, Q observed, Q
predicted, and Matthews correlation coefficient) were performed, following the steps proposed by Shepher et al. After that, we
chose Servers on which the theoretical results were closed to the experimental PDB structure. Base don those results, we
performed simulations to determine the theoretical three-dimensional structure of a series of cDNAs in which their primary
structure were known. Neural network and Threading Mehtods showed higher results. The I-Tass and Swiss Model servers
matched 74% and 72% respectively. With regard to the sensitivity of the software used, it was determined that reached a
probability close to 90% for alpha fragments correctly classified. Swiss Model method showed problems to calcúlate some
unknown structures. Figure showed the three-dimensional structures modeled by the server I-Tasser for the Os11g0660500
cDNA.
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These structures are estimated according to the importance of the threading template, alignments, convergence parameters
and structure assembly simulations (Ambrish Roy et al. 2010)
1149. Optical line shapes for polymethine dyes and their aggregates: Novel theory of quantum transitions and its
(1)
correlation with experiment. Vladimir V Egorov , egorov@photonics.ru, 7a Novatorov Street, Moscow Moscow Region
119421, Russian Federation . (1) Photochemistry Center, Russian Academy of Sciences, Moscow Moscow Region 119421,
Russian Federation
Though theoretical treatment of the optical line shapes for polymethine dyes and their aggregates has been a top problem in
chemistry and physics for many decades, it has not been solved conclusively to date [1]. The author proposes a novel theory
of quantum transitions on the basis of dozy chaos [2–4] that gives insight into the nature of the optical line shapes for
polymethine dyes, their dimers, H-, H*-, and J-aggregates. This theory formulates a proper definition of electron-nuclear
coupling in the dynamics of the transient state, which is of paramount importance for quantum transitions in such organic
systems due to their largeness [2]. By dozy chaos the light electron succeeds in controlling the motion of extremely heavy
nuclei in the transient state, making it chaotic [2]. Dozy chaos is absent in the initial and final states, and arises in the transient
state alone. Formerly in terms of the novel theory the author clarified the nature of optical line shapes for dye monomers and
J-aggregates [3,4]. Now this theory is developed to involve exciton effects that are important in dimers and H-aggregates [1].
Some of the results are in theoretical absorption line shapes fitted by the author to the basic experimental data [5] on dye
monomers, dimers, H-, H*-, and J-aggregates [1] and also theoretical curves fitted to the well-known data [5] on the monomerdimer concentration equilibrium [1].
References:
[1] V.V. Egorov, J. Lumin. 131 (2011) 543.
[2] V.V. Egorov, Physics Procedia 2 (2009) 223.
[3] V.V. Egorov, J. Chem. Phys. 116 (2002) 3090.
[4] V.V. Egorov, Chem. Phys. 269 (2001) 251.
[5] T.H. James (Ed.), The Theory of the Photographic Process, Macmillan, N.Y., 1977.
1150. When are α-nucleophiles not α-nucleophiles and when are normal nucleophiles able to act like α-nucleophiles?
(1)
(1)
Dawood Afzal , afzal@truman.edu, 100 E. Normal, Kirksville MO 63501, United States ; Kenneth R. Fountain . (1)
Department of Chemistry, Truman State University, Kirksville MO 63501, United States
This paper describes new research on gas phase reaction results in which no apparent α-Effect could be discerned in the
experimental data. By employing high level computations, including post Hartree-Fock refinement in the complete basis set
formalism (CBS-QB3) it can be shown that, indeed there exists no α-Effect in Sn2 Gas Phase Reactions of methyl chloride,
though one should be expected. The key item is found in the reaction characteristics of the several highly fluorinated alkoxides
employed to obtain gas phase acidities (GPA) suitable to match with putative α-nucleophiles. In the bond making process NBO
second order perturbation analysis shows these highly fluorinated anions both store electrons as anions and release them
strongly, particularly into BD* C-H orbitals of the methyl group. These effects are displayed prominently in the standard Linear
Free Energy Relationships (LFER) employed to determine the sizes of α-Effects, where the fluorinated alkoxides plot along the
same line as the α-nucleophiles. Additionally, we show that normal nucleophiles sometimes plot on LFER lines that result in
one or more of them displaying greater reactivity than corresponding α-nucleophiles.
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1151. Multi-reference Fock space coupled cluster and equation-of-motion methods in application to the double
(1)
ionized and double electron attached states. Monika Musial , musial@ich.us.edu.pl, Szkolna 9, Katowice Silesia 40-006,
Poland . (1) Institute of Chemistry, University of Silesia, Katowice Silesia 40-006, Poland
New computational schemes for accurate determination of the double ionized and double electron attached states in
molecules and atoms are developed. These include the coupled cluster (CC) methods for the evaluation of the double
ionization potentials (DIP) and double electron affinities (DEA) based on the equation-of-motion (EOM) theory and multireference CC approach in Fock space framework for the (0,2) and (2,0) sectors via intermediate Hamiltonian formulation. The
performance of the new methods is discussed on the basis of the test calculations for several molecules. They can be applied
also to study potential energy curves (PEC) for the systems for which double positive or double negative ions dissociate into
closed-shell fragments. The significance of the DIP and/or DEA results can be appreciated by comparison with the
experimental (AES - Auger electron spectroscopy, DCT - double charge transfer spectroscopy,) data. The new methods can
be particularly useful in the studying PEC for the halide dimers (DIP methods) or for the alkali metal dimers (DEA methods).
1152 Trinity of metal-carbide/nitride/hydride endofullerene: Synthesis and characterization of Sc4CNH@C80-Ih. Chun(1)
ru Wang , crwang@iccas.ac.cn, Zhongguancun northern 1st Str. No.2, Haidian District, Beijing Beijing 100190, China ; Tai(1)
(2)
(1)
(1)
(1)
shan Wang ; Alhadlaq A. Hisham ; Chun-ying Shu ; Li Jiang ; Yi-Han Ma . (1) Chinese Academy of Sciences, Institute of
Chemistry, Beijing 100190, China (2) Dept. of Physics and Astronomy, King Saud University, Riyadh 11451, Saudi Arabia
We report the synthesis, isolation and structural characterizations of a novel endofullerene Sc4CNH@C80, whose encaged
species includes a 7-atom cluster, or name as a trinity of metal-carbide/nitride/hydride encapsulated fullerene. The structure of
13
this endohedral fullerene was well characterized by MALDI-TOF MS, C NMR, UV/Vis-NIR, FTIR, Raman sspectrometry, as
well as the DFT calculations. In fullerene studying, the metal-hydride was observed to enter fullerene cage for the first time,
which would be helpful to elucidate the chemical bonding theories of transition metal hydride in narrow environments.
12+
516Moreover, the molecule adopt an electronic structure of [Sc4]
[CN] [H] @[C80-Ih] , and the encapsulated Sc4CNH have a
rapid dynamic motion inside C80 cage, leading to the whole molecule maintain the highest Ih symmetry. The fascinating
geometric and electronic structure of the Sc4CNH@C80 would undoubtedly bring potential applications of this molecule in
molecular devices, semiconductors and superconductive materials.
(1)

1153.
Anisotropic
Nanoparticles
with
Energy
Related
Applications.
Simona
Hunyadi
Murph ,
Simona.Murph@srnl.doe.gov, Savannah River Site, Aike SC 29860, United States . (1) Savannah River National Laboratory,
Aiken South Carolina 29808, United States
Energy is the vital force powering every aspect of our society from business, manufacturing, transportation of products, and
services to serve the people and worlds economies. Nanotechnology has introduced new concepts for innovative technology
applications in energy research, such as solar energy harvesting, storage and conversion, hydrogen production and storage,
conversion and use of energy, among others. Metal nanoparticles, particularly of gold and silver, have unique optoelectronic
properties that are highly dependent on size and shape. Compared to their spherical counterparts, anisotropic nanoparticles
are diverse and fascinating because of their multiple plasmon bands and light absorption and scattering in the visible and
near-infrared (NIR) region of the electromagnetic spectrum. In this presentation, I will bring to light recent advances from my
laboratory on synthesis and properties of gold and silver nanoparticles of well-controlled sizes and shapes. These metallic
nanoparticles were further functionalized and used as templates for creation of complex and ordered nanomaterials with
tailored and tunable structural, optical, catalytic and surface properties. This consists of core-shell, nano-peapods, solid or
hollow, monometallic or bimetallic nanoparticles. We have used these nanoparticles for a plethora of optical and energy
related applications and the results will be presented in detail. Particularly, I will discuss our progress on controlling the surface
chemistry on/off gold nanoparticles for production of coupled or encapsulated advanced architectures for production of
multifunctional nanocomposite materials for solar and fuel applications.
1154. Graphene and carbon nanotubes as highly efficient Pt electrode supports for fuel cell applications.
(1)
Venkateswara Rao Chitturi , vrao.chitturi@ymail.com, Facundo Bueso Bldg. Room No. 319, San Juan Puerto Rico 00931,
(1)
United States ; Yasuyuki Ishikawa . (1) Department of Chemistry and the Chemical Physics Program, University of Puerto
Rico-Rio Piedras, San Juan Puerto Rico 00931, United States
In the present study, a variety of nanostructured carbon materials such as amorphous carbon, carbon nanotube (CNT) and
graphene are used as supports for Pt nanoparticles and their electrochemical activity towards various electrochemical
reactions is investigated. Nanostructured carbon-supported Pt nanoparticle electrocatalysts are prepared by chemical
reduction method and characterized with X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission electron
microscopy (TEM), energy dispersive X-ray spectroscopy (EDX), and X-ray photoelectron spectroscopy (XPS). The XRD
reveals the face-centered cubic structure of Pt in the materials. The SEM and TEM images depict the good spatial distribution
of Pt nanoparticles on the surface of carbon. While the EDX confirms the presence of Pt and C in the materials, the XPS
indicates the metallic Pt in zero oxidation state. The catalytic performance of the prepared materials towards the
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electrooxidation of organic fuels such as hydrogen, methanol, ethanol, and formic acid is investigated using cyclic voltammetry
and stability of the electrodes is ascertained by chronoamperometry. The results indicate the better activity and stability of
graphene- and CNT-supported Pt electrodes than that of amorphous carbon-supported Pt electrodes. The high catalytic
performance is attributed to the intrinsic graphitization degree, high surface area and high conductivity of the graphene and
CNT support materials as well as the enhanced metal-support interaction.
1155. Highly stable supercapacitor electrode materials by templating electrically conducting polymers on cellulose
(1)(2)
nanowhiskers. Wim Thielemans
, Wim.Thielemans@nottingham.ac.uk, University Park, Nottingham Derbyshire NG7
(2)
(1)(2)
2RD, United Kingdom ; Soon Yee Liew ; Darren A Walsh
. (1) School of Chemistry, University of Nottingham, Nottingham
Nottinghamshire NG7 2RD, United Kingdom (2) School of Chemical and Environmental Engineering, University of Nottingham,
Nottingham Nottinghamshire NG7 2RD, United Kingdom
Porous nanocomposites consisting of cellulose nanocrystals (CNXLs) and polypyrrole (PPY) were fabricated using
electrochemical co-deposition and used for the construction of a symmetric supercapacitor. The primary hydroxyl groups on
the surface of the CNXLs were first oxidized to carboxylate moieties. The PPY/CNXL composites were then electrodeposited
from a solution of carboxylated CNXLs and pyrrole monomers, where the negatively charged CNXLs were incorporated as the
counteranion. In a three electrode system, the average mass specific capacitance of the PPY/CNXL nanocomposite films was
-1
240 F g , similar to PPY/carbon nanotube composites. However, the area-normalised specific capacitance was as high as
-2
1.54 F cm , which is unprecedented for conducting polymer films of this type. The symmetric supercapacitor had a specific
energy of 8.34 Wh/kg which retained about half of its initial capacity after a life cycle test of 50000 potential cycles.

This work shows that renewable cellulose nanoparticles are an excellent templating material to form high performance
supercapacitor materials. It also makes clear that conductive anionic dopants, such as oxidised carbon nanotubes, are not
required to prepare high performance electronically conducting polymer nanocomposites.
1156. Novel high energy density capacitors made with BZT-BCT ceramics using solid state synthesis route for green
(1)
energy. Venkata Sreenivas Puli , pvsri123@gmail.com, PO.BOX.70377, San Juan Puerto Rico 00936-8377, United States ;
(1)
(1)
(2)
(2)
Ashok Kumar ; Ram S Katiyar ; Douglas B Chrisey ; Minoru Tomozawa . (1) Department of Physics, University of Puerto
Rico, San Juan Puerto Rico 00936, United States (2) Department of Materials Science and Engineering, Rensselaer
Polytechnic Institute, Troy New York 12180-3590, United States
We have developed lead free high energy density capacitor materials, {Ba(Zr0.2Ti0.8)O3}(1-x) {(Ba0.7Ca0.3)TiO3}x [x =
0.10,0.15,0.20 (BZT(1-x) BCTx ] with high dielectric constant and moderate breakdown voltage. The ceramic materials were
prepared using high energy ball milling for 4 hours at 400 rpm. The ball milled powders were calcined at 1250ºC for 10hrs.
Ceramic pellets having 13mm diameter were prepared using hydraulic press (2 ton) and sintered at 1400ºC-1600ºC for 4 hrs.
X-ray diffraction studies of the sintered pellets revealed the rhombohedral/pseudo cubic crystal structure. The crystal structure
was further confirmed by Raman spectra and TEM analysis. High dielectric constant and moderate polarization (~Ps~ 15-40
2
µC/cm ) were obtained in the sintered pellets. The SEM images revealed monolithic grain growth in samples. Preliminary data
3
show moderate breakdown field ~ 30-70 kV/cm and energy density of ~ 0.2-2 J/cm for all compositions. Details of the results
will be presented.
(1)

1157. Synthesis of nitrogen doped graphene films for lithium battery application. Arava Leela Mohana Reddy ,
(1)
(1)
(1)
leela@rice.edu, 6100 Main st, Houston TX 77005, United States ; Anchal Srivastava ; Sanketh Gowda ; Hemtej Gullapalli ;
(2)
(1)
Madan Dubey ; Pulickel Ajayan . (1) Department of Materials Science and Engineering, Rice University, Houston TX 77005,
United States (2) U.S. Army Research Laboratory, Adelphi MD 20783, United States
Graphene, due to its superior electrical conductivities than that of graphitic carbon, high surface areas and a broad
electrochemical window, has been considered as potential electrode material for Li-ion battery application. Further nitrogen
and boron doped graphene structure has got considerable interest in the field of electronics. Reports on synthesis of nitrogen
doped graphene is very remote and hence developing a simple method to synthesis N-doped graphene is noteworthy. Like
other carbon forms, there is a high possibility to have enhanced Li-battery properties of graphene when it is doped with
rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 411

nitrogen. Hence, it of fundamental interest to investigate how N-doping affects Li interaction properties when compared to its
parent graphene. With this motivation, we have prepared graphene and N-doped garphene over large copper foils by liquid
phase chemical vapor deposition technique and studied its Li intercalation properties. As-grown nitrogen doped graphene films
on the Cu foil were then used for all electrochemical studies. Nitrogen doped graphene films showed improved reversible Li
storage properties when compared to undoped graphene films prepared by similar technique.

Figure 1: (A) High resolution TEM images of three layered N-doped graphene. Schematic representation of the N-doped
graphene layers (Insert). (B) Rate capability studies of N-doped graphene films: Discharge capacity vs cycle number at various
current rates.
1158. Triphenylamine- and porphyrin-based fullerene dyads for organic solar cell applications. Danisha M Rivera(1)
Nazario , dmriveranazario@miners.utep.edu, 500 West University Ave., El Paso Texas 79968, United States ; Luis A
(1)
Echegoyen . (1) Department of Chemistry, University of Texas at El Paso, El Paso Texas 79968, United States
Converting solar radiation directly into electricity using photovoltaic technology promises to be an essential component of
future energy production worldwide. Inorganic solar cells (ISCs), such as Si-based ones, exhibit photoconversion efficiencies
(PCE) over 27%. Despite the good efficiencies of these ISCs, the ultraclean conditions required for their manufacture and
relatively high costs still limit their larger scale production. Organic solar cells (OSCs) promise to overcome the manufacturing
and costs limitations of their ISCs counterparts and incorporate new physico-mechanical properties (e.g. flexibility). OSCs
based on materials having Π-conjugated systems can absorb sunlight, create photogenerated charge carriers and transport
these charge carriers to the corresponding electrodes to generate electricity. Fullerenes are well known for their good electron
acceptor properties and, currently, the efficiency record in OSCs have reached 8.13% incorporating a fullerene-based
photoactive layer. However, improvements still need to be made in order to reach higher photoenergy conversions. The
electrochemical properties and stable radical cation formation of triphenylamine (TPA) and, the well-studied donor properties
of porphyrins, make them excellent candidates as electron donors for organic photovoltaic devices. Herein, we will report our
recent synthetic and electropolymerization results of C60-TPA dyads for the photoactive layer.
1159. Analysis of carbohydrates and lipids in biomass samples for alternative fuels and chemicals development.
(1)
(1)
Linda Lopez , linda.lopez@dionex.com, 1228 Titan Way, Sunnyvale CA 94085, United States ; Deanna Hurum ; Lipika
(1)
(1)
Basumallick ; Jeffrey Rohrer . (1) Dionex Corporation, Sunnyvale CA 94085, United States
Profiling of carbohydrates and lipids in biomass feedstocks is critical for the production of high quality alternative fuels. A
number of analytical tools exist for development of robust and efficient processes to monitor conversion of plant-derived
sugars and biological oils into biofuels. Raw and in-process oils characterization and qualification is important for biodiesel
production, and biomass compositional analysis is critical in assessing total conversion efficiency to provide sound cost
estimates for delivering alternative fuel alcohols. Gas chromatography methods are often used in these processes; however,
they require derivatization, use of internal standards, and high temperature gradients that require dedicated columns, which
tend to deteriorate. Modern liquid chromatography methods run at ambient temperatures preclude the labor intensive
derivatizations often required for GC, while permitting direct analysis of lipids and carbohydrates. This presentation describes
use of high performance liquid chromatography- charged aerosol detection (HPLC-CAD) for analysis of raw and in-process
algal oil samples, and high-performance anion-exchange chromatography with pulsed amperometric detection (HPAE-PAD)
for the determination of carbohydrates and HMF (an important platform chemical) in acid-hydrolyzed corn stover using
electrochemical detection. Both methods permit fast biomass screening with excellent resolution, high precision, consistent
response, and good recoveries, with minimal sample prep (external standards and sample dilution). In addition, two other
methods are described. One for the fast determination of acylglycerols and the other for determination of total glycerols (both
acylated and free glycerols) in finished fuels, that achieve the ASTM D6751 limits for LOQs of ≤0.002% (acylated) and
≤0.006% (free).

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

412 | P a g e

IUPAC 2011 Abstracts
(1)

1160. Mediated Enzymatic Fuel Cells. Domhnall Mac Aodha , domhnallmacaodha@gmail.com, University Rd., Galway
(1)
(1)
(1)
(1)
(1)
Galway, Ireland ; Saravanan Rengaraj ; Peter Ó’Conghaile ; Sirisha Kamireddy ; Brenda Egan ; Paul Kavanagh ; Dónal
(1)
Leech . (1) School of Chemistry, National University of Ireland, Galway, Galway, Ireland
The integration of enzymes and redox mediators capable of efficiently transferring electrons between enzymes and electrodes
can provide devices for application as biosensors and biofuel cells. Electronic communication between electrode surfaces and
biocatalysts can be achieved by direct electron transfer. Current and power densities achieved with electrodes using the direct
electron transfer approach will be limited, however, because of the need to have intimate contact between the two- or threedimensional electrode surface and a coating monolayer of correctly oriented biocatalyst. Mediated electron transfer allows for
multilayer coverages of enzyme and mediator, as distance and orientation are irrelevant. This results in higher current
densities and stability. We have commenced synthesis of a library of osmium/ruthenium-based redox mediator complexes
possessing a range of redox potentials and various functionalised ligands, which can mediate electron transfer between the
biocatalyst and the electrode surface. These redox mediators can subsequently be incorporated into different polymeric
supports or tethered to different surfaces utilising coupling or ligand-exchange chemistries. An overview of some of the
strategies we have adopted towards the fabrication of these anchored redox active biocatalytic films on supported prefunctionalized electrodes is presented. We present different approaches aimed at improving the stability and signal output of
enzymatic electrodes, by looking at the role of crosslinkers and polymeric supports on pre-functionalised electrodes, and by
addition of nanostructured supports within the films.
(1)

1161. Lipid production from Yarrowia lipolytica Po1g grown in sugarcane bagasse hydrolysate. Yeshitila A Tsigie ,
(1)
yeshiasteraye@yahoo.com, 43, Keelung Road, Section 4, Taipei Taipei, Taiwan Republic of China ; Chun-Yuan Wang ; Yi(1)
Hsu Ju . (1) Department of Chemical Engineering, National Taiwan University of Science and Technology, Taipei 106,
Taiwan Republic of China
This study investigated the possibility of utilizing detoxified sugarcane bagasse hydrolysate (DSCBH) as an alternative carbon
source to culture Yarrowia lipolytica Po1g for microbial oil and biodiesel production. Sugarcane bagasse hydrolysis with 2.5%
HCl resulted in maximum total sugar concentration (21.38 g/l) in which 13.59 g/l is xylose, 3.98 g/l is glucose, and 2.78 g/l is
arabinose. Detoxification of SCBH by Ca(OH)2 neutralization reduced the concentration of 5-hydroxymethylfurfural and furfural
by 21.31% and 24.84%, respectively. Growth of Yarrowia lipolytica Po1g in DSCBH with peptone as the nitrogen source gave
maximum biomass concentration (11.42 g/l) compared to NH4NO3 (6.49 g/l). With peptone as the nitrogen source, DSCBH
resulted in better biomass concentration than D-glucose (10.19 g/l), D-Xylose (9.89) and NDSCBH (5.88 g/l). The maximum
lipid content, lipid yield and lipid productivity of Yarrowia lipolytica Po1g grown in DSCBH and peptone was 58.5%, 6.68 g/l
and 1.76 g/l-day, respectively.
(1)

1162. Production of biodiesel from oil castor and sunflower. Adrian Andrés Uribe Escalante ,
uribeadrian@hotmail.com, Cunduacan -Jalpa de Mendez, Col. la Esmeralda, Cunduacán Tabasco 86690, Mexico ; Maria
(1)
(1)
(1)
(2)
Juana Garcia Marin ; Miguel Ramos Ramón ; Ebelia Del Angel Meraz ; Gilberto T. Torres . (1) División Académica de
Ingeniría y Arquitectura, Ing. Química, Universidad Juárez Autónoma de Tabasco, Cunduacán Tabasco 86690, Mexico (2)
División Académica de Ciencias Básicas, Universidad Juárez Autónoma de Tabasco, Cunduacán Tabasco 86690, Mexico
In the fight to use alternative energy in our country as well as do other countries, we conducted a research on the production
of Biodiesel from Castor and Sunflower oil. Focusing more on the use of Castor being a plant species not exploited and
reproduced with ease across the country throughout the year. The same shall contribute to the revival of agriculture, which has
been affected in recent years and also contribute to the care of the environment by using alternative earth-friendly resources.
The investigation evaluates the optimal combinations of methanol and caustic soda to carry out the reaction at a temperature
of 50 °C and a time of 45 minutes, to the best production of biodiesel. The results of the characterizations are compared with
some standards governing the characteristics of biodiesel in other countries.
(1)

1163. Harvesting electricity from the atmosphere. Fernando Galembeck , fernagal@iqm.unicamp.br, Rua Monteiro
(1)
(1)
(1)
Lobato s/n, Campinas São Paulo 13083-970, Brazil ; Telma D Ducati ; Leandra P Santos ; Juliana S Bernardes ; Rubia F
(1)
Gouveia . (1) Department of Physical Chemistry, University of Campinas, Campinas São Paulo 13083-970, Brazil
Atmospheric electric phenomena are very well known and the possibility to harvest electricity from the atmosphere has been
considered by many researchers, without success. This is largely due to the lack of knowledge concerning the identity of
atmospheric charge carriers. Recent results from this laboratory show that solid and liquid interfaces exchange electric charge
+
with the atmosphere by partitioning ions derived from water (H , OH ) when it is adsorbed/ desorbed or condensed/evaporated
in atmospheric interfaces and this effect has been named “hygroelectricity”. The same model was successfully used to explain
charge build-up and dissipation on insulators or isolated solids and liquids, a persistent scientific and technological problem
with damaging environmental consequences. This presentation describes the experimental evidence for charge exchange
between the atmosphere and solids or liquids within a shielded and grounded environment, obtained using metals, insulators
and liquids. Results from field experiments on electricity harvesting in the environment will be presented, showing the
requirements for creating competitive energy production or conversion technologies based on hygroelectricity.
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1164. Diesel, biodiesel and/or ethanol blends: Vehicular fuels friendlier to the environment? Jailson B de
(1)(2)(3)
Andrade
, jailsondeandrade@gmail.com, Campus Universitario de Ondina, Salvador Bahia 40170290, Brazil ; Lilian L
(4)(3)
(1)(5)(3)
Guarieiro
; Ednildo A Torres
. (1) CIEnAm- Centro Interdisciplinar de Energia e Ambiente, UFBA, Salvador Bahia
40170290, Brazil (2) Instituto de Química, UFBA, Salvador Bahia 40170290, Brazil (3) INCT de Energia e Ambiente, UFBA,
Salvador Bahia 40170290, Brazil (4) Mobility, Senai Cimatec, Salvador Bahia 41650010, Brazil (5) Escola Politecnica, UFBA,
Salvador Bahia 40170290, Brazil
This study aimed to evaluate the effect of blends containing diesel, biodiesel and/or ethanol in the of pollutant emissions into
the environment. Primary and secondary pollutants emitted from a diesel engine were evaluated. First of all, it was conducted
a stability study of diesel fuel with different ratios of ethanol and biodiesel and/or vegetable oil. Thus, 45 fuel blends were
prepared and their stability was evaluated, which only seven fuel blends were stable and used in the emission study. Thus, it
was evaluated the carbonyl compound (CC) emissions using: the stable ternary mixtures, fuel blends containing diesel and
biodiesel in different ratios; pure diesel and pure biodiesel. Finally, we evaluated the impact of the ozone (using OZIPR a box
model) and air toxic contaminant formation by use of biofuels. Formaldehyde and acetaldehyde were emitted at higher
concentrations. Except for acrolein, all CC showed a tendency to reduce their emissions with addition of biodiesel to diesel in
binary blends. For the mixtures containing ethanol, the CC found in highest concentrations were: formaldehyde, acetaldehyde,
acetone and propanal. The presence of vegetable oil in the fuel showed a strong tendency to raise the CC issue of higher
molecular weight and to reduce the CC minor emission. For secondary pollutant formation, the use of biofuels could result in
an increase of ozone and some aldehydes.
1165. Development of Vulcan/Pt/CeO2 anode electrocatalyst for direct methanol fuel cell prepared with impregnation
(1)
method. Rolando P Guzman , ropeguz@hotmail.com, University of Puerto Rico, Río Piedras Campus, PO BOX 23346, San
(1)
(1)
(1)
Juan Puerto Rico 00931-3346, Puerto Rico ; Dámaris Suazo-Dávila ; Aulice Scibioh ; Carlos R Cabrera ; Maximel
(1)
Guinel . (1) Deparment of Chemistry, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
In this work, an impregnation method was developed for the preparation of Vulcan/Pt/CeO2 catalysts using cerium (III) nitrate
as the precursor and Vulcan/20%Pt. In order to achieve ceria dispersion EDTA was used. Different concentration of CeO2
were use thus to study the effect on the methanol oxidation. The material catalysts were characterized by X-Ray Photoelectron
Spectroscopy (XPS), Transmission Electron Microscopy (TEM), X-ray diffraction (XRD). The XRD and XPS results indicated
the presence of ceria and Pt. Their electrochemical characteristics towards methanol oxidation (CV, LSV,
Chronoamperometry, EIS) has been examined in half cell mode using three electrode assembly as well as in full cell
operations (Polarization Anodic, Polarization Cell, Chronoamperometry, Cross-over Methanol). The single DMFC tests were
2
carried out using MEAs with a geometric active electrode area of 5 cm . The Vulcan/20%Pt and Vulcan/20%Pt/6% Ceria with
2
a Pt loading of 1.00 mg/cm were made as the anode electrocatalysts while the cathode contained Vulcan/40% Pt and the
2
metal loading was 1.0 mg Pt/cm . Electrochemical results demonstrated that the Vulcan/20%P/6%Ceria catalyst exhibited a
higher electro-catalytic activity for the methanol oxidation reaction than did the conventional Vulcan/20%Pt catalysts.
(1)

1166. Novel, conjugated polymer based hybrid materials for renewable energy harvesting. Csaba Janáky ,
(1)
(1)
janaky@chem.u-szeged.hu, Aradi sq. 1, Szeged Csongrád H-6720, Hungary ; Gábor Bencsik ; Csaba Visy . (1) Department
of Physical Chemistry & Materials Science, University of Szeged, Szeged Csongrád H-6720, Hungary
Conducting polymer based nanocomposites are more and more intensively studied since the end of the 1990's. These
inorganic–organic hybrids form a promising class of new materials, owing to the advantageous properties of the polymer
matrix and the embedded inorganic particles. The combinations often lead to synergistic effects, resulting enhanced
properties, making these materials applicable in various fields. Our research group is active in the field of conjugated polymer
based hybrid materials since 2004. In this presentation we give an overview on our recent activities, related to novel materials
for renewable energy applications. In the first studies, conjugated polymers such as polypyrrole (PPy), polyethylenedioxythiophene (PEDOT) and different polythiophenes (PTh) have been successfully combined with different inorganic
materials including noble-metal nanoparticles (e. g. Ag) and Bi2Te3, leading to nanocomposites with high conductivity and
good thermoelectric property. In the last few years, magnetic iron-oxides, such as Fe3O4, g-Fe2O3 nanoparticles were
incorporated into polypyrrole, polyaniline and PEDOT through different chemical and electrochemical synthetic procedures.
The prepared hybrid thin layers have proved to be photo-electro-catalytically active in the O2 reduction reaction, so they can
be exploited as cathode materials in fuel cells. Combination of a p-type semiconductor (organic polymer), and an n-type
semiconductor (TiO2 nanotube array) is a powerful tool to prepare hybrid p/n heterojunction solar cells. By exploiting the
advantageous properties of the electrochemical procedures, we carried out the completely electrochemical synthesis PEDOT /
TiO2 nanotube array (NTA) hybrids which exhibited good photo-activity.
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1167. ZnO Dye Sensitized Solar Cell: Effect of Water. Maria Quintana , mariavnac@yahoo.com, Av. Tupac Amaru, Lima
(2)
(3)
(4)
Lima Lima 24, Peru ; Rebecka Schölin ; Marcelo Zuleta ; Anders Hagfeldt . (1) Department of Science, National University
of Engineering, Lima Lima Lima 24, Peru (2) Department of Physics, Uppsala University, Uppsala Box 256, Sweden (3)
Department of Material Physics, Royal Institute of Technology, Stockholm, Sweden (4) Department of Physical Chemistry,
Uppsala University, Uppsala Box 256, Sweden
Two dyes, N719 and Z907, have been using as sensitizers in ZnO dye sensitized solar cells, with and without water in the dye
solution. IV and IPCE techniques have been used in order to characterize the solar cells. The interface between the dye and
ZnO surface has been studied by photoelectron spectroscopy. It was shown that water in the dye solution greatly reduces
Zn2+/dye surface aggregation and thereby enhances the solar cell performance for N719. For Z-907 where no sign of
Zn2+/dye aggregates could be found, the water had minor effect on the solar cell performance.
(1)

1168. Reversible and higher capacity nanostructured electrodes for Li-ion battery. Sanjay Mathur ,
sanjay.mathur@uni-koeln.de, Institute of Inorganic Chemistry, Greinstrasse 6, Cologne NRW 50939, Germany ; Xuefeng
(1)
(1)
(1)
(1)
Song ; Robin von Hagen ; Raquel Fiz ; Ralf Mueller . (1) Department of Chemistry, University of Cologne, Cologne NRW
50939, Germany
Our group is working on the design of nanomaterials for energy storage especially to meet the requirement for future
generations of rechargeable lithium ion batteries with high energy and power density. A new approach has been developed for
the controlled fabrication of tin (Sn) nanoparticles encapsulated in hollow carbon/tin dioxide hierarchical spheres
(SnO2@HCS@Sn) by combining hydrothermal method with chemical vapor deposition method. The improved electrochemical
performance of SnO2@HCS@Sn can be attributed to the unique jingle-like template structure, which prevents the aggregation
of nanosized metallic tin to form a large number of tin nanoparticles and the thin SnO2 nanoplates on the carbon sphere
surface which may enhance the specific capacity. Furthermore unique Co3O4/CeO2 p-n heterojunction spheres have been
successfully synthesized through a facile one-pot hydrothermal method. The as-prepared products possess a significant high
Brunauer-Emmett-Teller (BET) surface area and superior lithium storage capacity and cycle performance, which is due to the
shorter pathway length of the lithium ion and electron and fast lithium diffusivity in the heterojunction boundary. Using the
electrospinning method defined hybrid nanofibers containing Li(FexMny)PO4 or Li3V2(PO4)3 encapsulated in carbon were
synthesized which showed a high capacity and good cycling stability. Furthermore using electrospinning and carbothermal
reduction tin nanoparticle decorated carbon nanofibers Sn@CNF could be produced and were characterized as anode
material.
1169. Preparation and proton conductivity of fuel cell membranes based on polymer-modified silica colloidal crystals.
(1)
Ilya Zharov , I.Zharov@Utah.Edu, 315 S 1400 E, Salt Lake City Ut 84112, United States . (1) Chemistry, University of Utah,
Salt Lake City Ut 84112, United States
We will describe the preparation and investigation of a new class of proton-conducting membrane materials, namely,
nanoporous colloidal membranes whose proton conductivity results from the nanopore surface modification with polymer
molecules carrying acid functionalities. Our design has a number of unique features that are fundamentally different from the
traditional polyelectrolyte or composite organic-inorganic membranes. In it, the highly ordered silica colloidal crystal with the
continuous network of nanopores serves as a matrix providing mechanical stability and water retention and supporting the
proton-conducting polymers, therefore eliminating the need to optimize simultaneously the mechanical and proton-conducting
properties of the polymer. The inorganic matrix also allows achieving high degrees of acid functionalization of the polymer
without the danger for the membrane to become water soluble, and maintaining mechanical stability under the oxidative
conditions and high temperature. So far we prepared sintered self-assembled nanoporous silica colloidal crystals modified with
poly(3-sulfopropyl-methacrylate) and poly(stryrenesulfonic acid) brushes covalently attached to the nanopore surface. The
-2
-1
resulting robust membranes possess temperature and humidity-dependent proton conductivity of ~2 × 10 S cm at 30 °C and
-2
-1
94% R.H., ~1 × 10 S cm at 85 °C and 60% R.H., and water uptake of ca. 20 wt% at room temperature. We also prepared
proton conductive membranes by self-assembly of silica nanospheres modified with poly(3-sulfopropylmethacrylate) and
poly(stryrenesulfonic acid) brushes of different thickness. These membranes showed a slightly higher proton conductivity and
water uptake but poor mechanical properties.
151

(1)

1170. Mössbauer spectroscopy of
europium (II, III) chlorides</cite>. Clive I Wynter , Clive.Wynter@ncc.edu, NCC,
(2)
(3)
(4)
(5)
Garden City NY 11530, United States ; Masashi Takahashi ; Virender K Sharma ; Barbara Hilleryd ; Marc Walterse ; E.
(6)
(6)
Ercan Alp ; Gopal K. Shenoy . (1) Chemistry, Nassau Community College, Garden City New York 11530, United States (2)
Toho University, Miyama Funabashi Chiba, Japan 0210, Japan (3) Chemistry, Florida Institute of Technology, Melbourne
Florida 32901, United States (4) State University of New York, Old Westbury NY 11580, United States (5) Chemistry, New
York University, New York NY 10003, United States (6) Advanced Photon Source, Argonne National Laboratory, Argonne IL
60439, United States
In recent years, lanthanides have attracted tremendous interest as a new class of luminescent sensors and probes for various
bioanalytical applications and biological imaging. Lanthanides have also shown advances in the development of catalysis,
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lighting devices, scintillators, and superconductive materials. Among the lanthanides, compounds containing europium have
shown a wide range of applications. ignificantly, there is now emphases on energy efficient materials in all parts of daily life
and Eu(II)/Eu(III) redox couple may be that kind of material for constructing the battery. The present paper investigates the
potential of Eu(II)/Eu(III) redox couple to result in voltaic cell. Herein, we report for the first time the Mössbauer spectrum of
151
151
EuCl2. The parameters of the spectrum were determined to be different from those of EuCl3.6H2O.

Finding of the results in constructing a voltaic cell is briefly discussed. The potential use of Mössbauer spectroscopy in
understanding the speciation of europium in lithium ion batteries is also discussed.
1171. Activation of “hot spots”, aggregation and surface charge modification of borohydride reduced/citrate capped
(1)
Ag nanoparticles for SERS detection of vegetative cells and endospores of Bacillus thuringiensis. Hilsamar Felix ,
(1)
hilsamar.felix@upr.edu, PO Box 9000, Mayaguez Puerto Rico 00681, United States ; Roxannie Gonzalez ; Gabriela Del Mar
(2)
(1)
(2)
(1)
Rodriguez ; Oliva M Primera-Pedrozo ; Carlos Rios-Velazquez ; Samuel P Hernandez-Rivera . (1) Department of
Chemistry, University of Puerto Rico - Mayaguez, Mayaguez Puerto Rico 00681, United States (2) Department of Biology,
University of Puerto Rico - Mayaguez, Mayaguez Puerto Rico 00681, United States
In bioterrorism, medical diagnostics, industrial microbiology and environmental areas, an improvement of detection techniques
of biological samples has become a very important subject of concern in as well as in areas of national defense and homeland
security. In near field or far field detection, Raman spectroscopy can be used to obtain fingerprinting information of the
chemical composition of microorganisms. In this research, biochemical components of the vegetative cells and endospores of
Bacillus thuringiensis (Bt) were identified using surface enhanced Raman scattering (SERS) effect with silver-citrate capped
nanoparticles (NPs) reduced by borohydride. Activation of “hot spots”, aggregation and surface charge modification of the NPs
was studied and improved to obtain good signal enhancements of Bt by SERS. Principal component analysis (PCA) of SERS
spectra has been used to classify and discriminate the bacterial sample.
(1)

1172. Carbon paste based sensors for monitoring of biologically active organic compounds. Jiri Zima ,
(1)
(1)
zima@natur.cuni.cz, Albertov 6, Prague CZ 12843, Czech Republic ; Lenka Nemcova ; Hana Dejmkova . (1) Department of
Analytical Chemistry, Charles University in Prague, Faculty of Science, Prague CZ 12843, Czech Republic
Carbon paste based electrode materials can be successfully used for inexpensive monitoring of biologically active organic
compounds including carcinogens, environmental pollutants, toxic compounds or carcinogens. Probably the most versatile and
universal are carbon paste electrodes in their chemically or biologically modified versions [1] which offer good selectivity and
high sensitivity, especially for oxidizable compounds. Carbon pastes based on microparticles of glassy carbon can be used in
media with high content of methanol or acetonitrile which qualifies them as suitable electrochemical sensors in FIA or HPLC
[2]. HPLC-ED using carbon paste electrodes could then be used for analysis of complicated matrices either of environmental
or biological origin. This will be demonstrated on batch voltammetric and flow amperometric determination of submicromolar
concentrations of selected model examples of pharmaceuticals, chemical carcinogens, namely amino derivatives of polycyclic
aromatic hydrocarbons, and amino derivatives of heterocyclic compounds or phenolic compounds including antioxidants.
Finally, the evaluation of newly developed methods of determination will be documented on model samples of environmental
and biological matrices.
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1173. Magnetophoresis for separation and analysis of microparticles. Hitoshi Watarai , watarai@chem.sci.osakau.ac.jp, 1-3 Machikaneyamamachi, Toyonaka Osaka 560-0004, Japan . (1) Institute for NanoScience Design, Osaka
University, Toyonaka Osaka 560-0004, Japan
The separation and analysis of microparticles are highly required subjects from various fields of modern bio-science,
environmental chemistry and nano-technology. I would like to introduce here recent development of novel analytical methods
of microparticles called magnetophoresis, which have been attained in our laboratory by applying various types of magnetic
fields. 1. Magnetophoresis of microparticles combined with “nano-measure” The migration velocity measurement of
microparticles in liquid media under the magnetic field gradient has been developed as the magnetophoretic velocimetry. The
combination with a nano-gap device called nano-measure was effective to determine the size of microparticle in liquid.
Simultaneous measurements of the migration velocity and the size of particles afforded us the magnetic susceptibility of the
single particle. Furthermore, the size dependence of particle magnetic susceptibility allowed determining the interfacial
magnetic susceptibility of the particles. The magnetophoresis was applied to suspended material particles and blood cells.
From the interfacial magnetic susceptibility, the interfacial concentration of a paramagnetic ion such as Dy(III) on a single
particle was absolutely determined. 2. Magnetic force mass analysis in atmospheric condition Mass spectrometry (MS) always
requires sample molecules to be ionized. A new principle of magnetic MS, which needs no ionization, is proposed by only
utilizing a magnetic force modulation on falling particles in an atmospheric condition. The magnetic mass analysis can provide
the magnetic susceptibility and the mass of a single microparticle, simultaneously. 3. Dynamic force analysis of chemical
bonding and chemical equilibria Magnetic or electromagnetic buoyancy was used for pulling the molecules bound to a
microparticle and capillary or glass wall as linker molecule. The dissociation or conformational change of the linker molecules
was measured by optical microscope or SERS spectra, and the bond dissociation dynamics and the change of Trans/Gauche
conformational equilibria were evaluated.
(1)

1174. Significance of UV-Vis spectroscopy in "in vitro” release studies. Izabela Nowak , nowakiza@amu.edu.pl,
(1)
(1)
Grunwaldzka 6, 60-780, Poznan Poznan, Poland ; Joanna Goscianska ; Anna Olejnik . (1) Adam Mickiewicz University,
Poland
In recent years, there has been a rapidly growing interest in “in vitro” release studies from semisolids dosage forms. The
quality of semisolids forms depends on various factors such as formulation type, preparation techniques, property of active
compound and auxiliary substances. The release rate of the active ingredient is determined to a large extent by the
appropriate selection of ointment components. The application of UV-Vis spectroscopy in release studies enables to estimate
the release kinetics of the bioactive substance from semisolids dosage forms to receptor, process order and the properties. In
this study the release rate of ibuprofen, isotretinoin and heparin from various semisolids was examined by the use of VanKel
7010 apparatus connected with spectrophotometer UV-Vis (Cary 50, Varian). Data reliability was assured by the appropriate
selection of analytical wavelength characteristic only for examined active substance. In the case of heparin the proper complex
reagent (Azure II) was used to shift the wavelength. It should be mentioned that complex reaction should be selective and fast.
The results proved that the active compound release from semisolids with high viscosity (with lanoline, vaseline, eucerine) is
much slower in comparison to semisolids with lower viscosity (with carbomers). Additionally, the application of UV-Vis enables
to become acquainted with mechanism of mass exchange by the phase boundary.
(1)

1175. Analytical methods in fine particle technology – Vapor sorption techniques. Daniel J. Burnett ,
danieljburnett@hotmail.com, 4356 Communications Dr., Norcross Georgia 30093-2901, United States . (1) Surface
Measurement Systems, Micromeritics Instruments Corporation, Norcross Georgia 30093-2901, United States
The short course will serve as a comprehensive overview of well-established vapor sorption techniques DVS (Dynamic Vapor
Sorption) and IGC (Inverse Gas Chromatography). DVS is a gravimetric-based technique for the measurement of vapor
sorption properties. IGC is a chromatographic-based technique used to measure a wide range of both surface and bulk
material properties. A complete theoretical overview will be given on both techniques. This will include fundamental equations
and literature references. Additionally, an overview of instrumentation technology will be given, including 'home-built'
technology, commercially available equipment, and modification or hyphenization with other techniques. The bulk of this
educational and applications-oriented course will focus on the unique physicochemical characterization capabilities offered by
DVS and IGC technology. Practical examples and case studies will be given that cover a wide range of industries including:
pharmaceutical, biopharmaceutical, foods, fibers, composites, catalysts, building materials, and polymers.
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1176. From global awareness to action: The value of a research experience for chemistry undergraduate students.
(1)
Lourdes E. Echegoyen , lourdes@utep.edu, 500 W. University Ave, Bell Hall, Room 117, El Paso TX 79968, United States .
(1) College of Science, Office of Undergraduate Research Initiatives, University of Texas at El Paso, El Paso TX 79968,
United States
Undergraduate research has been described as the educational activity with the highest impact on student learning, retention,
graduation rates, post-graduate education interest, job placement and career success. What about global awareness? Is it
possible for mentors to use undergraduate research to expand student awareness of global issues, so that they become more
active participants in finding solutions? Although a research experience abroad may be the ideal approach to get students out
of their comfort zone and make them more culturally conscious while enhancing their chemistry knowledge and research skills,
it is not always feasible for every student. What advice can be given to research mentors and their students that lack the
desire, resources or opportunities to study or conduct research abroad? Although this presentation will deliver a U.S.
undergraduate research coordinator's perspective from the recent past, the state of the present and ideas for the future, a
lively discussion will likely lead to more concrete plans for implementation. Audience participation is encouraged.
1177. Thinking globally: Fitting a full-semester study-abroad experience into the undergraduate chemistry
(1)
curriculum. Morton Z Hoffman , hoffman@bu.edu, 590 Commonwealth Avenue, Boston Massachusetts 02215, United
States . (1) Department of Chemistry, Boston University, Boston Massachusetts 02215, United States
Science undergraduates in general, and chemistry majors in particular, have historically been extremely underrepresented
among American students who study abroad. The reasons why students in non-scientific disciplines are attracted to study
overseas are well known; besides the attractiveness of the experience and the obvious connections to their educational
interests, there is the matter of curricular flexibility and administrative support in addition to faculty enthusiasm and an
historical basis for such an activity. Despite the recognition of the increased globalization of the sciences and the extent of
their international connections, chemistry faculty often do not see the added value of the study abroad experience to the
students' overall education. The real problem that faces the student is that highly specialized majors' courses and research fill
the junior and senior years when most travel abroad has been traditionally done. While it is possible for American
undergraduates to enroll directly in a university in another country, there are a number of serious deterrents. An appropriate
alternative to the total immersion approach is to have the American science courses replicated at a foreign site. The details of
the Boston University international programs in Dresden, Germany (since Fall 2006), Grenoble, France (since Fall 2009), and
Madrid, Spain (as of Fall 2012) will be presented as a model that affords students the opportunity to study abroad for a full
semester as a science major (e.g., chemistry, biochemistry, biology, pre-health professions, etc.) while avoiding the common
obstacles.
1178. How to encourage high school chemistry students to ask more and better questions? Rachel Mamlok(1)
Naaman , rachel.mamlok@weizmann.ac.il, Hertzl St., Rehovot Israel 76100, Israel . (1) Department of Science Teaching,
Weizmann Institute of Science, Rehovot Israel 76100, Israel
This study focuses on the ability of high-school chemistry students, who learn chemistry to ask meaningful and scientifically
sound questions. Literature shows, that children did not stop to ask questions. It is known that children do ask questions, and
that they ask more questions as they get older. It is further known that children fewer questions in school than put of it, and
fewer and fewer as they progress through school analyzed 1676 science and technology questions submitted by Israeli
children to a series of television programs. Their findings support this declaration that children do ask questions, they simply
don't use this ability at school. Several programs were developed in Israel to enhance students and children ability to ask
questions, especially in the field of sciences. A few researchers studied the influence of an alternative learning technique
(jigsaw) instead of the conservative formal teaching on the questions posing capability. They taught an environmental subject
through requiring the students to ask questions and cope with real life problems, while practicing a variety of learning activities.
They found a significant increase in the number and the complexity of the questions students posed. We investigated (a) the
ability of students to ask questions related to their observations and findings in an inquiry-type experiment (a practical test) and
(b) the ability of students to ask questions after critically reading a scientific article.
(1)

1179. How to teach chemistry through appreciation. Attila E. Pavlath , Attila@pavlath.org, 800 Buchanan, Albany
(2)
California 94710, United States ; Veronika Nemeth . (1) 800 Buchanan, American Chemical Society, Albany California 94710,
United States (2) Department of Physical Chemistry, University of Szeged, Rerrich Szeged 6720, Hungary
The most important purpose of chemical education is to make the student to realize how important chemistry is in our
everyday life, what contributions of chemistry make today's life different from that of the Stone Age. The average students
frequently find chemistry boring when chemistry class starts with atoms and molecules. Colorful experiments might temporarily
catches their interest, but the effects will quickly fade when they leave the classroom. Students are first interested in “WHY”
and then in the “HOW”. The best way to teach chemistry is by concentrating on the appreciation of chemistry. Obviously we
need chemists to make new discoveries. Some of them will select chemistry as their profession. But the most important goal is
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that when they leave the school they will have a bright picture about the benefits of chemistry. In this way, regardless of what
career they select the public image of chemistry in our society will be high. This will provide more support for basic and applied
research by both the government and industry.
(1)

1180. Study of chemistry by using new technologies. María Angélica Villota , retosgep@yahoo.com, Av. José Ma.
(1)
Vargas, Ed. Ártico, PB, Locales 1 y 2. Urb. Santa Fe Norte, Caracas Miranda 1080A, Venezuela ; Angel Roberto ; Raquel
(1)
Fortuna . (1) Principal, Reto´s Grupo Educativo, Caracas Miranda 1080A, Venezuela
As a contribution to the field of chemical education, we have been developing a methodology that combines the tools of web
technology 2.0 with pedagogic mental maps, for the production of new digital contents directed towards school teachers and
students. The digitalization of mental maps has allowed the development of a wiki specialized in these contents. By using this
wiki, all the subjects involved in the process of teaching and learning chemistry, as well as any other interested user who
locates it through Internet, can interact overcoming geographical, temporary and idiomatic barriers. Through this interaction
they can elaborate, edit and analyze any topic in chemistry. This allows the incorporation of educational chemical contents in a
new, practical and attractive form. The sharing and accessibility of this methodology stimulates the process of teaching and
learning chemistry as well as the familiarization with the TIC. Our initial work has been based on the study of topics of general
chemistry as reaction kinetics, Hess's Law and basic organic synthesis involving hydrocarbons. The results show that the
employment of this methodology provides a factor of motivation for the study of chemistry by using new technologies, as well
as the possibility carry out collaborative work. The application of this methodology to more complex chemical contents is
currently under investigation.
1181. Chemical engineering careers in non-chemical. Incorporation of remote laboratory practice. Stella Maris
(1)
Juárez , juarez@fceia.unr.edu.ar, Av Pellegrini 250, Rosario Santa Fe 2000, Argentina . (1) Física y Química. Escuela
Ciencias Básicas, facultad Ciencias Exactas Ingeniería y Agrimensura, Universidad Nacional Rosario, Rosario Santa Fe 2000,
Argentina
The new information and communication technologies (NICTs) have been incorporated definitely into the teaching and
learning classroom environments as true technological mediation. We describe a project to incorporate the use of remote
laboratory (RL) in the only chemistry course for engineering programs in the School of Science, Engineering and Surveying, of
the Universidad Nacional de Rosario, Argentina. Chemistry is an experimental science that involves the use of concepts and
principles of high level of abstraction whose understanding has severe difficulties for many students. These difficulties are not
limited to content; it also influences students' intrinsic factors such as: intellectual, emotional, academic failure, and, ultimately,
lack of motivation to learn the subject. It is therefore necessary to implement and develop methodologies to promote studentreflection and awareness that the knowledge for professional practice are built significantly from the very start of the degree
course, from basic science (García Madruga, 1990). So we decided to complement the real laboratory with remote laboratory,
accounting also for the massiveness of the courses. The RL is a system based on real instrumentation lab that allows students
to practice activities locally or remotely, transferring information between the process and the student in a uni or bidirectional
form. It uses and controls the resources that are available in the laboratory, through workstations on a local network (Intranet)
or Internet.
(1)

1182. Reflective journal as didactic strategy for Physical Chemistry learning. Elsa Beatriz Fonseca ,
efonsecas@unisalle.edu.co, Cra 5 No 59 A-44, Bogota Bogota 57-1, Colombia . (1) Department of Sciences, Universidad de
La Salle, Bogota Bogota 57-1, Colombia
This article presents the results of the experience of implementing the reflective journal as a teaching strategy for learning of
some topics of physical chemistry course. The reflective journal was selected from different teaching strategies as well as
enabling real track of the learning process of each student, is a tool that referenced according to the literature, can contribute
to the development of metacognitive skills. (Baker, L. and Brown, A., 1984) (Bordas, MI and Cabrera, FA, 2001). For your
application is selected some items that traditionally cause difficulty to students of the subject and design a daily schedule with
guiding questions for each of the themes, then this methodology was explained and worked during the academic semester
course 26 students of V and VI semester of engineering at the University of La Salle (Bogotá). Each week we reviewed the
day class students giving instructions on how to improve themselves and the end of the course sought to establish through the
writing done by students, what thinking skills are developed or improved through the proposed strategy. Finally we compared
the results of academic tests in questions related to subjects worked with the strategy proposed by the students who used it in
front of students who studied the subject in a conventional manner. The results indicate that class newspaper helped to
significantly improve some metacognitive skills such as analysis and creation.
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1183. Acceptance on the part of students with different profiles of the use of new technologies in the Chemistry and
(1)
Physics learning. María I. Vera , marilev09@yahoo.com.ar, Av Libertad 5450, 25 de Mayo 667 4º [quot]A[quot], Corrientes
(1)
Corrientes 3400, Argentina ; Graciela M. Montiel , gmontiel55@yahoo.com.ar, Av Libertad 5450, Corrientes Corrientes
(1)
3400, Argentina ; Marta G. Stoppello , mstopello@hotmail.com, Av Libertad 5450, Corrientes Corrientes 3400, Argentina .
(1) Universidad Nacional del Nordeste, Argentina
The technological tools, based on successful pedagogical principles, can help to create educational environments that
increase the interaction among students and with the students and their professors. It will eventually lead to significant
improvements in deep and lasting conceptual learning of the subject in study (Bransford et al, 2000). The computer
simulations, in particular, constitute a powerful educational tool if used in a manner based on a correct understanding of the
students thought. The aim of this work is to assess the degree of acceptance by the students of free use fislets in physics
classes and the software Virtual Chem Lab (Woodfield et al, 2009) in chemistry classes. The study was carried out with two
samples of 100 students each, of the subjects General Chemistry and Mechanics, Heat and Thermodynamics. The first group
developed an experience of virtual laboratory on "Gases"; the second one used fislets on "Cinematic" and "Hydrostatics". A
closed survey which featured for ten issues, three possible answers, and one option open for suggestions was conducted to
assess the benefit of the use of these tools. Between 50% and 90% of the students considered the use of this resource
positive, but the answers were not homogeneous regarding if simulations complemented the theory adequately, allowed
differentiate ideal results of actual or benefited the interpretation of the laws governing the phenomena. For these students the
experiences regarding the teaching resource used were satisfactory, what was shown at the suggestion of developing the
same in other thematic units.
1184. Nanotechnology Undergradute Education: Nanotechnology Activities Introduced in Chemistry Laboratories.
(1)
Edmy J. Ferrer , ejferrer@ponce.inter.edu, 104 Parque Industrial Turpo RD 1, Ponce Puerto Rico 00715, United States ;
(1)
Eulalia Medina , ejferrer@ponce.inter.edu, 104 Parque Industrial Turpo RD 1, Ponce Puerto Rico 00715, United States ;
(1)
Lourdes Diaz . (1) Science and Technology, University of Puerto Rico, Ponce Puerto Rico 00715, United States
We described the introduction of nanoscience concepts in the chemistry curriculum at the Interamerican University of Puerto
Rico, Ponce Campus. We implemented nanotechnology activities to improve laboratories for general and organic chemistry
laboratories. Using an active learning approach, the students participate in goal settings and are free to create and pursue new
goals. A variety of concepts in nanotechnology were introduced, including quantum effects, particle size effects, microscopy
and spectroscopy. Two examples of these active learning modules will be presented, the synthesis of gold nanoparticles and
Ag nanoparticles. In the first experience, the students learn that the physical properties of nanoparticles are linked to their
electronic properties as they observe fluorescence in gold nanoparticles with diameters smaller than 2.5 nm, which have an
electronic structure similar to the one observed in macromolecules, while the appearance of metallic character is accompanied
by the strong absorption of light by the gold plasmon. A second active learning experience presents to the students, the
challenging task of using chemicals to assemble particles using wet chemical methods. In this experience, the students use a
variety of capping agents, which are observed with the use of an inexpensive optical microscope. The strategies employed to
bring these activities into both the classroom and undergraduate teaching laboratory are presented in the context of the active
learning approach to college education in science and engineering.
1185. "Science programs for classes" – A program that introduces teachers and students to the frontiers of science
(1)
and enables them to conduct advanced experiments. Hannah Margel , hana.margel@weizmann.ac.il, Weizmann
Institute of Science, Rehovot PO Box 26 76100, Israel . (1) Weizmann Institute of Science, Rehovot, Israel
The high-school science curriculum in Israel includes topics from the frontiers of science. The curriculum also emphasizes the
development of inquiry skills. Teaching science in high-school in Israel requires the use of advanced laboratories with
expensive equipment. Most high-school laboratories can not afford this laboratory level. Therefore, high-school teachers and
students are usually not exposed to advanced scientific experiments. The "Science Programs for Classes" at the Davidson
Institute was established in order to advance the scientific education in Israel by enabling teachers and students to conduct
advanced inquiry experiments with the use of state-of-the art equipment; by broadening their knowledge of modern science,
and by introducing them to researchers and the excitement of real research in progress. The program interweaves teachers'
professional development with students' enrichment: the program trains science teachers to carry out advanced experiments
which they afterwards conduct with their students at the Davidson Institute laboratories. "Science Programs for Classes"
includes activities in chemistry, physics, biology, biotechnology, environmental science, and "Investigation into Science”. The
students spend a day or two days in our institute listening to scientific lectures given by scientists, visiting their labs and
conducting modern and advanced inquiry experiments lead either by their teachers or by our staff. During 2009-10 school-year
"Science Programs for Classes" held 55 workshops for teachers and hosted nearly 764 classes and approximately 19,500
students. Research studies on the effect of this program on teachers' professional development and students' enrichment
show that both teachers and students were satisfied with this program.
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1186. Laboratory chemical practice: A vision from learning styles. Rodrigo Rodríguez Cepeda ,
rrodriguez@pedagogica.edu.co, Calle 166 No 8D 44 Int. 6 Apto 1004, Carrera 49B No 171A 84, Bogotá D.C. Bogotá D.C.
(1)
(1)
(1)
571, Colombia ; Paola Chaparro Neira ; Lina Pérez García ; Andrea Ramirez Galindo . (1) Departamento de química,
Universidad Pedagógica Nacional, Bogotá D.C. Bogotá D.C. 571, Colombia
Diverse studies show that science students have difficulties in the critical analysis of results and in producing conclusions
based in the analytical results of a problem (Cárdenas, F. 2001). This research intends to determine whether there exists a
relationship between learning styles, difficulties in learning chromatography concepts and laboratory work. For this purpose, a
pre-experimental pretest and post-test design organized in three phases was used. In the first phase, Honey and Alonsos's
questionnaire for identifying learning styles was applied, as well as a pretest to identify the conceptual development level. The
second phase consisted of practical laboratory work, focused on the determination of ascorbic acid in “uchuva” (Physalis
peruviana L.) and in the third phase, a post-test was applied. The population studied consisted of undergraduate college
chemistry majors, in the “licenciatura” system, which requires ten semesters of academic work. The results show that the
science students presented mainly a reflexive learning style (56%) and in a lesser proportion the theoretical style. Another
finding was that seventh semester chemistry “licenciatura” students did not have a clear understanding of the basic concepts
in chromatography. However, after performing the practical laboratory work, the students improved their conceptual
development of chromatography, particularly those that showed a theoretical learning style.
1187. Instrumental techniques FT-IR, Raman and XRD for the analysis of corrosion in metallic archaeological
(1)
artefacts. Aida Liliana Barbosa , abarbosal@unicartagena.edu.co, Exact and Natural Science Faculty, Research
(1)
(1)
Laboratory of Catalysis and New Materials, LICATUC, Cartagena Bolivar NA, Colombia ; Pedro Meza ; Vicente Caro ; Luis
(2)
(2)
Carlos Moreno-Aldana ; Jesus S Valencia-Rios . (1) Chemistry, University of Cartagena, Cartagena Bolivar NA, Colombia
(2) Chemistry, National University, Bogota Cundinamarca NA, Colombia
The set of ancient artillery pieces that Latin America possesses are historical and cultural heritage of humanity. However, a
high degree of physical and chemical factors such as, humidity, sun radiation, Strong winds, saline atmosphere, NOx, CO,
CO2, SOx, emissions, produce irreversible damage and structural depletion. The useful combination of fundamental
characterization techniques such as X-ray diffraction, Raman spectroscopy and FT-IR, is being used as ways of detecting
early and advanced stages of corrosion in pieces of corroded iron, which were excavated archaeologically in the insular zone
of Bocachica-Colombia. The analysis shows the presence of hydroxides type γ-FeO(OH), α-FeO(OH) and non-stoichiometric
oxyhydroxide Fe(II+/III+), which are early indicators of corrosion. Samples that had greater time outdoors, FT-IR analysis
-1
showed mainly siderite phase, with laser Raman signals in 670.1cm caused by Fe3O4, and indicated the most advanced
levels of corrosion. In order to explain the presence of Fe2(OH)3Cl such compounds with characteristic peaks on 2θ=
9.1°,18.5° and 22.3° were evaluated for levels of soluble chlorine in soil and surface samples by using the ion-selective
electro-potentiometric technique. The results detected nearly 3% (w / w) of the soluble chlorine component, an amount
sufficient enough to cause problems for the conservation of the metal pieces, especially when their porosity increases. This
would permit the entry of H2O and O2 and allow the atmospheric corrosion process to continue.
Key words: Raman spectroscopy; XRD; FT-IR, corrosion, Iron (archaeological metallic artefacts)
(1)

1188. Coupling canonical to social glossaries. Robert E Belford , rebelford@ualr.edu, 2801 S. University Ave, Little Rock
(2)
(3)
(4)
(4)
(3)
A 72204, United States ; Daniel Berleant ; Michael A. Bauer ; John W. Moore ; Jon L. Holmes ; Roger A. Hall ; Shen
(5)
Lu . (1) Department of Chemistry, University of Arkansas a Little Rock, Little Rock AR 72204, United States (2) Department
of Information Sciences, University of Arkansas a Little Rock, Little Rock AR 72204, United States (3) MidSouth Bioinformatics
Institute, University of Arkansas a Little Rock, Little Rock AR 72204, United States (4) Department of Chemistry, University of
Wisconsin-Madison, Madison WI 53706, United States (5) Department of Computer Science, University of Arkansas a Little
Rock, Little Rock AR 72204, United States
This presentation will describe features of the WikiHyperGlossary (WHG) developed for the ChemEd DL (Chemical Education
Digital Library). Glossary definitions can be considered to have two functions, those of standardization and those of education.
Standardization of terminology is essential for scientific expert to expert communication and definitions designed for experts
may not be appropriate to the educational needs of novice learners. For a glossary definition to be of value to a novice learner
it must be developed at the appropriate level of subject expertise. The definition of entropy, s=klnw would only confuse the
nd
typical 7 year old 2 grade child. Adequate reading comprehension not only requires understanding the terms within a
document, but also the implied terms and concepts which are missing from the document. The statement "in 1865 the North
fought the South" is comprehensible only to people who know US history (E.D. Hirsch). The WikiHyperGlossary automates the
markup of digital text documents and web pages by inserting links in terms in those documents to associated database
content. This content may be an uneditable text field like the definition of a term from a canonical glossary [read IUPAC
definition], or up to four editable wikifields that can be developed at a variety of levels of subject expertise. These social
wikiglossaries can have multimedia components and by coupling them to canonical glossaries one can extend an educational
functionality to an expert/expert glossary designed for standardization. The WHG also associates InChI to chemical terms to
bring up various software agents.
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1189. Brazilian Green Chemistry School: A Bet on the Future of the Chemical Industry in Brazil. Peter Rudolf Seidl ,
(1)
pseidl@eq.ufrj.br, Av. Athos da Silveira Ramos, 149, Rio de Janeiro RJ 21.941-909, Brazil ; Suzana Borschiver ; Estevão
(1)
Freire . (1) Department of Organic Processes, Universidade Federal do Rio de Janeiro, Rio de Janeiro RJ 21.941-909, Brazil
The Brazilian economy is placed tenth among the ranks of world economies as reflected by their respective Gross National
Product (GNP). According to the Association of the Brazilian Chemical Industry, ABIQUIM, by 2020 Green Chemistry should
represent at least 20% of the total supply of the country's petrochemicals. At the moment, Brazil is in a very favorable position
in terms of the use of biomass as a source of energy and raw materials for industry. It receives a constant and intense amount
of solar radiation and has access to the largest concentration of biodiversity on the planet, abundant sources of fresh water
and considerable diversity in terms of regions with distinct microclimates and ecosystems. A strategy to fully explore these
comparative advantages is based on a network of institutions, laboratories, pilot plants, and groups of specialists that are
involved in research, development and innovation (R,D&I) on Green Chemistry. This network includes the Brazilian Green
Chemistry School. Its activities began with the recent Workshop on Biorefineries held last November. A series of workshops
are presently being held to draw up its agenda and engage its staff in the following tasks: 1. Define the knowledge base for
state-of-the-art R,D&I activities in Green Chemistry; 2. Identify themes and academic units that are required in courses on
Green Chemistry; 3. Form partnerships with industry to establish the priorities for implementing these activities; 4. Organizing
outreach initiatives designed to promote public awareness of issues related to Green Chemistry.
1190. Introductory chemistry course for engineering majors with colaborative and context-based learning
(1)
components: Introduction of assessment as a tool to promote curricular and methodological changes. Arie Aizman ,
(1)
(2)
(3)
arie.aizman@usm.cl, Avenida España 1680, Valparaíso Valparaíso, Chile ; Mario Ollino ; Hugo Alarcon ; Celin Mora . (1)
Department of Chemistry, Universidad Técnica Federico Santa María, Valparaíso, Chile (2) CID-IC, Universidad Técnica
Federico Santa María, Valparaíso, Chile (3) Integrated Center for Science Learning, Universidad Técnica Federico Santa
María, Valparaíso, Chile
The Universidad Tecnica Federico Santa Maria is a well-known university in the engineering education field in Chile. All
engineering freshmen must take a one semester introductory course in Chemistry. Every semester around 1200 students take
this course in small sections of approximately 40 students each. Few years ago the course was redesigned in its contents and
methodology changing from a traditional lecture to a more active learning format. An important part of the current course
incorporates material regarding the social impact of Chemistry in the Chilean context. The methodology promotes the work of
students in small groups during class in order to discuss and solve problems previously handed out. The changes were
successful in terms of student retention, approval rate, scores and, additionally, student satisfaction with the course, measured
by standard university surveys, did improve. Although the changes have produced positive results, the approval rate has
remained in the range of 75% without further improvement. This fact motivated the use of several standardized assessment
tools in order to guide further methodological and curricular changes. The impact that previous knowledge, scientific reasoning
and attitudes of the students have on their success in the course has been explored. A stepwise regression study has shown
that previous student attitudes toward Chemistry are particularly relevant in predicting performance in this course while
scientific reasoning is not. Several strategies are currently under consideration to handle this situation
(1)

1191. Binod periodic table, mathematical function. Julio A. Gutierrez , aenciso@promperu.gob.pe, Calle Julio C. Tello
C-11, Wanchaq, Cuzco Cuzco 5184, Peru . (1) capitulo de ingenieros químicos, Colegio de Ingenieros, Cuzco Cuzco 5184,
Peru
As a result of bringing together each pair of periods in a single function or Binodo, the author has found a new regularity, in the
structure of the matter, which can be defined as a new quantum number, since the change the number of the Binodo (1, 2, 3,
4..), give rise the paired growth of new, quantum transitions, (f, d, p, s) generated by the growth of the periods, this growth
corresponds to a simple mathematical function: a parable of the type Y = 4 X ^ 2, where X represents the number of Binod
and, Y is the size or length of each Binodo or, two periods. This finding, together with the cumulative function, shows that the
Periodic Law of Mendeleev , can be reduced to an exact mathematical functions, which unified and solved, at once, the
theories of quantum mechanics (equations Schrödinger, Madelung rule, the hypothetical method Aufbau) With the theory of
the Periodic Table, as a special case of a form of organization more generally: the binodica periodical table, presented by the
author. In this theory also we considers a development spiral, as a continuous function, plotted in polar coordinates and is
shown in three dimensions and in motion to be in agreement a mathematical law that divides the progressive growth of the
concentric circles to hold exactly to the elements, periods and binodos. Additionally, there are a Table Binodica Quipu in an
ancient pre-Hispanic peruvian format published in Meta-Synthesis.com.
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1192. Traditional vs. Green method of preparation of some metal complexes at the undergraduate level. Indu Tucker
(1)
Sidhwani , sidhwaniindu@hotmail.com, G-35 Kalkaji, New Delhi Delhi 110019, India . (1) Chemistry, Gargi College,
University of Delhi, New Delhi Delhi 110049, India
Throughout the world and in particular in developing countries such as India, there is an increasing concern about the
environment and the desire to secure a healthy earth for our future generations. To ensure progress and sustainable
development, it is essential to address the toxic and hazardous chemicals in life around us. As green chemistry is emerging as
an important solution in industry, research institutions and the society, students at all levels can benefit from an introduction to
green chemistry. Hence, it has been decided to do greening of some of the existing experiments and introduce some more in
the curriculum. Some of the experiments developed by us will be briefly discussed. These are part of the certificate course in
green chemistry at our college. Now, our focus has shifted to solvent free synthesis to teach students that by avoiding the use
of solvents in synthesis, one can reduce environmental contamination while adopting a more convenient technique. Some
mechano-chemical, solvent-free synthesis of inorganic complexes using various starting metal salts and common ligands like
dimethyl glyoxime and 8-hydroxy quinoline will be presented and compared with traditional synthesis of the same. Very
interesting results have emerged. Complexes have been characterized by visible, IR, and TGA studies. The comparison of
traditional and green synthesis of metal complexes encourages critical thinking and enhances the learning ability of the
student.
(1)

1193. Marie Curie and her impacts on women in science. Nadia Yutin Wang , nwcrazigg@gmail.com, #100, Shiquan
(2)
Road, Sanmin District, Kaohsiung Taiwan 807, Taiwan Republic of China ; Mei-Hung Chiu . (1) Department of Public Health,
Kaohsiung Medical University, Kaohsiung 807, Taiwan Republic of China (2) Graduate Institute of Science Education, National
Taiwan Normal University, Taipei 117, Taiwan Republic of China
Marie Curie's (1867-1934) contribution in radioactivity made her one of the most important and influential woman scientists in
human history. Many female scientists consider her the pioneer and role model for pursuing their careers in science which has
been dominated by males for centuries. Even a century has passed since Marie Curie received her Nobel Prize in Chemistry,
people still remembered her as a chemist, not particularly as a female chemist. Marie Curie deeply believed that women and
men were equal in their potential intellectual capabilities, her belief and achievement in this aspect inspire many female
students and scientists to devote their lives to scientific research. According to statistics from Nobel Prize organization, the
Nobel Prizes (includes those in Economics) have been awarded to women 41 times between 1901 and 2010. Among them,
there were only two in physics, four in chemistry, and 10 for Physiology or Medicine. Only Marie Curie, has been honored
twice as a woman, with the 1903 in Physics and the 1911 in Chemistry. Even though, the number of female scientists is still
underrepresented in our society. In this talk, we will present a trend of numbers of female students and scientists in science
domains to discuss how to promote science education, research, and policies for women in schools as well as in laboratories.
keywords: Marie Curie, female scientists, Nobel Prize
1194. Napoleon, the tin buttons and the Russian campaign a persistent chemical legend or a true story? Lars
(1)
Öhrström , ohrstrom@chalmers.se, Division of Chemistry and Biochemistry, Gothenburg Vastra Gotaland 41296, Sweden .
(1) Department of Chemical and Biological Engineering, Chalmers University of Technology, Gothenburg 41296, Sweden
The story of how the phase transformation of tin, from the dense white metallic form to the grey non-metallic phase, affected
the buttons of Napoleon Bonaparte's army in Russia during the sever winter of 1812 can be found in many chemistry
textbooks. It is also wide spread on the internet, a search for "tin" "Napoleon" "Russia" yields close to 2 million hits. Somewhat
surprisingly, few, if any, of these sites or textbook entries cite any reliable sources. Moreover, there seem to be a widespread
propagation of errors concerning easily verifiable facts such as what we know of the materials of European army uniforms in
the early 19th century, and of the 1812 campaign itself.

In this contribution I will present my research into this legend and perhaps give you the answer to if it is fact or fiction.
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1195. Women in Science of the University of the Philippines Diliman. Christine L. Chichioco-Hernandez ,
chich_hernandez@yahoo.com, Diliman, Quezon City Metro Manila, Philippines . (1) Institute of Chemistry, University of the
Philippines, Diliman, Quezon City Metro Manila 1101, Philippines
The research profile and the role of women in the various institutes and departments of the College of Science, University of
the Philippines Diliman will be presented.
(1)

1196. European women in chemistry. Jan Apotheker , j.h.apotheker@rug.nl, Nijennborgh 9, Groningen Netherlands
(2)
NL9747 AG, The Netherlands; Renske de Jonge , r.m.de.jonge@rug.nl, Nijenborgh 9, Groningen Groningen NL9747AG,
The Netherlands. (1) Department of Chemistry Education, University of Groningen, Groningen The Netherlands NL9747 AG,
The Netherlands (2) Faculty Office of Education, University of Groningen, Groningen NL9747AG, The Netherlands
In the book 'European women in chemistry' an overview is given of the life stories of 54 women. They include the four female
Nobel prize winners, Marie Curie, Irène Joliot-Curie, Dorothy Crowfoot Hodgkin and Ada Yonath.

The selection of the women was made by the national chemical societies that were asked to submit at least two names to the
editors, Jan Apotheker and Livia Simon Sarkadi. The editors decided to include a number of women that for a number of
reasons were of interest in earlier history. A number of common themes emerge from the biographies of the women who
th
th
started their careers late in the 19 or early in the 20 century. Most are from fairly well to do families and had one way or
another an introduction in science. They were always very deeply interested in science and highly motivated. They all
experienced severe problems. Often they had difficulty finding a place to work. Other problems had to do with receiving the
merit they deserved. For example Marie Sklodowska Curie was not admitted to the Academie Française after receiving two
st
Nobel prizes. At this moment in time the 21 century still only few women serve in the higher functions in academic and
industrial circles. A number of universities have instituted special tenure track positions to increase the number of female
professors.
1197. Introducing new practical approaches of Green Chemistry in higher education disciplines at Chemistry
(1)
Department of Federal University of Sao Carlos (Brazil). Vania Gomes Zuin , vaniaz@ufscar.br, Campus São Carlos
(1)
Rodovia Washington Luís, km 235 - SP-310, Sao Carlos Sao Paulo 13565-905, Brazil ; Arlene Gonçalves Correa ; Clelia
(1)
(1)
(1)
(1)
Paula Marques ; Dorai Periotto Zandonai ; Karla Carolina Saqueto ; Ana Paula Lopes . (1) Department of Chemistry,
Federal University of Sao Carlos, Sao Carlos Sao Paulo 13565-515, Brazil
It is now widely understood that higher education institutions should contemplate Green Chemistry into the curriculum of
undergraduate courses of Chemistry and correlated areas. In Brazil, the principles of Green Chemistry - the use of chemical
products and processes to reduce or eliminate the utilization and generation of substances that are harmful to humans and the
environment - began to be disseminated about five years ago. The few research groups that have championed Green
Chemistry have generally held short meetings for professionals of Chemistry and its interfacing areas, and only some
initiatives concerning the introduction of such philosophy into the curriculum in tertiary education occur nationwide. The main
objective of this work is to present a proposal to insert new practical approaches of Green Chemistry in an experimental
discipline of a course for the initial education of Chemistry teachers, conducted at Federal University of Sao Carlos, Brazil. The
modules inserted in this discipline contemplated the scientific concepts, integrating previous problematization of a
controversial content (e.g. plastics; their uses, properties and methodologies to their characterization), in order to promote a
debate about the relationship of the science, technology and social dimensions (STS), the role of chemistry as well as the
knowledge demanded to identify and face the problems and potentials related to the environmental issues.
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1198. The creation of the Brazilian School on Green Chemistry. Peter Seidi , pseidl@eq.ufrj.br, Centro de Tecnología,
(1)
Bloco A, 5˚ e 6˚ Andares, Cidade Universitária, Rio de Janeiro Rio de Janeiro 21.941-909, Brazil ; Suzana Borschiver ;
(1)
Estevao Freire . (1) Escola de Química, Universidade Federal do Rio de Janeiro, Rio de Janeiro Rio de Janeiro 21.941-909,
Brazil
Brazil's economy occupies the tenth level in the world ranking of GNP (Gross National Product), and occupies similar position
in the ranking of the chemical industries. According to the Brazilian Association of Chemical Industry, ABIQUIM, it is estimated
that by 2020 there will be a participation of Green Chemistry at least 10% in the overall supply of petrochemical products.
Brazil has the greatest biodiversity, in addition to intense solar radiation, water in abundance and great variety of climates in
different regions. Brazil was pioneered in developing chemical derivatives based on ethanol. Together with these factors,
Brazil has also pioneered the production of biofuels from biomass on a large scale, with a special focus on bioethanol. Since
2009, has been developed and consolidated in Brazil, the Brazilian Network for Green Chemistry, whose vision of the future
for the next 20 years is to promote technological development and innovation of products and cleaner processes, and training
and qualifying human resources in themes related to Strategic Green Chemistry. Recently, in 2011, was created the Brazilian
School of Green Chemistry, which will act as a center of production and dissemination of knowledge and should constantly
monitor the state of the art technologies in order to update the curricula, to encourage greater integration between research
centers, companies and universities to develop new processes and clean products in order to support the domestic industry
and improve its competitiveness in the world market.
1199. A novel link between molecular clusters and intermetallic phases of main group and transition metals. Roland A
(1)
Fischer , roland.fischer@rub.de, Universitätsstrasse 150, Bochum NRW D-44870, Germany . (1) Department of Chemistry &
Biochemistry, Ruhr University Bochum, Bochum NRW D-44870, Germany
Homoleptic, mononuclear transition metal complexes of the exotic, metal-atom ligator ligands ECp* (E = Al, Ga, In; Cp* =
pentamethylcyclopentadienyl) represent the key to a novel class of metal rich coordination compounds. For instance,
[Mo(GaCp*)6] reacts with excess Zn(CH3)2 to yield the unprecedented, icosahedral [Mo(ZnCp*)3(ZnMe)9] as the prototype of a
whole series of related compounds. Similarly, the treatment of [Pd2(GaCp*)5] with Zn(CH3)2 affords the dinuclear Ga/Zn mixed
cluster [Pd2Zn8-nGan(Cp*)5(Me)3] (n = 2, 4), while heteroleptic starting complexes [LnM(GaCp*)m] (L = bulky substituent, e.g.
Cp*, phosphanes) react to give heteroleptic ZnR containing products. This concept is also applicable to other isolobal, one
electron ligands like CdR and AuL. Compounds such as [Pt(CdCp*)4(CdMe)4] and [Pt(AuPMe3)11(AuCl)][GaCl4]3 are both
accessible from [Pt(GaCp*)4] and the respective metallating agent. Most interestingly, this reaction scheme can also be
applied to Carmona´s stable compound [Zn2Cp*2], leading to [(Pd, Pt)(GaCp*)a(ZnCp*)4-a(ZnZnCp*)4-a] (a = 0, 2) as most
unusual products. Herein, ZnZnCp* moieties with fully intact covalent Zn-Zn bonds are trapped in the coordination sphere of
palladium or platinum. The mechanism of [Zn2Cp*2] addition occurs via GaCp* dissociation rather than redox reactions.
Consequently, addition of [Zn2Cp*2] to [M(cod)2] (M = Ni, Pt) leads to [Cp*M(ZnCp*)3]. As revealed by quantum-chemical
calculations the structural and bonding properties of these metal-atom rich molecules are between clusters and coordination
compounds and link this molecular chemistry to the world of solid state intermetallic Hume Rothery Phases. First attempts to
use such compounds as precursors for soft chemical synthesis of intermetallic nanoparticles will be presented.
1200. Aerosol-assisted chemical vapor deposition of gallium and indium oxide: from precursor synthesis to gas
(1)
sensors. Claire Carmalt , c.j.carmalt@ucl.ac.uk, 20 Gordon Street, London London WC1H 0AJ, United Kingdom ; Caroline
(1)
(1)
(1)
Knapp ; David Pugh ; Leanne Bloor . (1) Department of Chemistry, University College London, London WC1H 0AJ, United
Kingdom
Gallium and indium oxides are wide bandgap materials that are transparent conducting oxides (TCO) for optoelectronics as
well as gas sensing devices for both oxidizing and reducing gases. A series of gallium and indium alkoxides and βketoiminates incorporating donor functionalized groups have been synthesized and used for thin film deposition. Films of
Ga2O3, In2O3, Ga-doped In2O3, Ti-doped In2O3 and Ta-doped In2O3 have been deposited using aerosol-assisted chemical
vapor deposition (AACVD) and combinatorial AACVD. Transparent electrically conductive gallium-indium-oxide films have
been grown for the first time via AACVD using GaMe3, InMe3, and HOCH2CH2OMe (all in one CVD bubbler) in toluene at 450
˚C. Gallium-doped indium oxide thin films have also been deposited using a novel combinatorial AACVD technique (Ga and In
precursors enter reaction chamber from separate bubblers). Films, of composition GaxIn2-xO3 (where x 0–1.8) were deposited
on one substrate such that graduating phases were obtained. Recent experiments indicate that the indium oxide films show a
response to reducing gases, which is enhanced with the presence of Ti or Ta in the films.
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(1)(2)

1201. Hydrogen storage and carbon dioxide capture in main-group metal-organic frameworks. Jeffrey R Long
,
(1)(2)
(1)(2)
jrlong@berkeley.edu, 211 Lewis Hall, Berkeley CA 94720-1460, United States ; Kenji Sumida
; Eric D Bloch
; Jarad
(1)(2)
(1)(2)
Mason
; Zoey R Herm
. (1) Department of Chemistry, University of California, Berkeley, Berkeley CA 94720, United
States (2) Materials Sciences Division, Lawrence Berkeley National Laboratory, Berkeley CA 94720, United States
Currently, the two largest man-made sources of carbon dioxide lie in the burning of fossil fuels in cars and power plants. New
materials are therefore sought to enable a high capacity for on-board hydrogen storage in hydrogen-powered cars, and to
remove carbon dioxide from power plant flue gas with a minimum energy penalty for regeneration. Our research in this area
has focused on the synthesis of microporous metal-organic frameworks—materials exhibiting record high surface areas,
variable pore sizes, and tunable surface chemistry—for such potential applications. In particular, we have developed methods
for generating robust high-surface area frameworks bearing open metal coordination sites. Frameworks based upon main3+
2+
3+
group metal cations such as Be , Mg , and Al are of particular interest for this purpose owing to their light weight and high
charge density. Thehigh positive charge associated with the metal cations leads to an enhanced H2 adsorption enthalpy,
approaching the range of –15 to –20 kJ/mol ideally sought for a high storage capacity at room temperature and pressures up
to 100 bar. In addition, the metal cation charge can lead to selective binding of CO2 over N2 under flue gas conditions. Such
frameworks have further been investigated for H2 purification and pre-combustion CO2 capture from high pressure gas streams
obtained from coal gassification.
(1)(2)

1202. Versatile application of coordination chemistry for element-element bond formation. Neil Burford
,
neilburford4@gmail.com, Coburg Road, Halifax Nova Scotia B3H 4J3, Canada . (1) Department of Chemistry, Dalhousie
University, Halifax Nova Scotia B3H 4J3, Canada (2) Department of Chemistry, University of Victoria, Halifax Nova Scotia B3H
4J3, Canada
Analogies between the chemistry of carbon and phosphorus are often rationalized in terms of their diagonal relationship on the
Periodic Table. In this context, homoatomic bonding, which is responsible for the extent of organic chemistry, promises a
diverse and extensive catena-phosphorus chemistry. A variety of synthetic methods for P-P bond formation allow for a
systematic development of catena-phosphinophosphonium cationic frameworks. Homoatomic P-P coordination chemistry
represents the most versatile approach and has been extrapolated to include other pnictogen elements (Pn = P, As, Sb, Bi)
giving access to a series of Pn-Pn' bonded interpnictogen compounds. In addition, the inclusion of tetrael elements provides
further diversification of the bond forming reactions. Synthesis, structure and bonding for catena-phosphinophosphonium,
interpnictogen and tetraylphosphonium compounds will be described.
References:
Angew. Chem. Int. Ed. 2005, 44, 2364; 2005, 44, 6196; 2006, 45, 6733. J. Am. Chem. Soc. 2006, 128, 9632; 2007, 129, 7464;
2007, 129, 7969; 2008, 130, 15732; 2009, 131, 5066; 2009, 131, 17000; 2009, 131, 17943. Chem. Asian J. 2008, 3, 28.
Chem. Commun. 2010, 46, 2465; 2010, 46, 4598.
18

1203. Fluoride capture by boron compounds: From aqueous fluoride anion sensing to fluorination and F(1)
radiofluorination reactions. Francois P. Gabbai , francois@tamu.edu, TAMU 3255, College Station Texas 77843-3255,
(1)
(1)
(2)
(2)
(2)
United States ; Tzu-Pin Lin ; Haiyan Zhao ; Zibo Li ; Peter Conti ; Shuanglong Liu . (1) Department of Chemistry, Texas
A&M University, College Station Texas 77843-3255, United States (2) Molecular Imaging Center, Department of Radiology,
University of Southern California, Los Angeles California 90033, United States
This presentation will be dedicated to our ongoing efforts on the chemistry of organoboron compounds for the capture of
fluoride anions in water. In addition to presenting several new motifs that support fluoride anion capture at ppm concentrations
in water, we will also show that some of these boron compounds can be used for: i) the capture of F under wet conditions; ii)
the release and transfer of F to organic substrates in dry organic solutions. In the last part of this talk, we will show how the
18
knowledge that we have gained on the formation of B-F bonds in water can be applied to F-radifluorination reactions. In
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particular, we will describe how the bodipy-hydroxide derivative shown in the figure reacts with
bodipy dye as a dual modality positron emission tomography/fluorescence imaging agent.

18 -

F to afford a radiolabeled

1204. Properties and catalytic activity of square planar palladium(II) complexes in nitrobenzene carbonylation.
(1)
(1)
Agnieszka Krogul , akrogul@chem.uw.edu.pl, Pasteura 1, Warsaw Center 02-093, Poland ; Jadwiga Skupińska ; Grzegorz
(1)
Litwinienko . (1) Department of Chemistry, University of Warsaw, Warsaw 02-093, Poland
Carbamates are industrially important products prepared in large scale through the so-called phosgene route. The method is
not environmentally neutral because of use of extremely toxic and corrosive phosgene as a source of carbonyl group. A new
attractive process for the synthesis of carbamates is the reductive carbonylation of aromatic nitro compounds catalysed by
transition metal complexes. Square planar palladium(II) complexes with nitrogen donor ligands are considered as good
catalysts for the carbonylation reactions and over the last decades they have received much attention. In our work we carried
out several syntheses of palladium(II) complexes of general structure PdCl2(XnPy)2 (where: Py = pyridine; X = CH3 or Cl; n = 02) in order to study their activity as catalysts of nitrobenzene (NB) carbonylation – a process of industrial importance leading to
production of ethyl N-phenylcarbamate (EPC). For the first time we characterized crystal structures of: PdCl2(3-MePy)2,
PdCl2(4-MePy)2, PdCl2(2,4-Me2Py)2, PdCl2(3,5-Me2Py)2, PdCl2(2-ClPy)2 and PdCl2(2,6-Cl2Py)2. Electron withdrawing /
donating properties of XnPy ligands (described by experimentally determined acidity parameter pKa) were correlated with
activities of PdCl2(XnPy)2 complexes in carbonylation process in presence of catalytic system PdCl2(XnPy)2 / Fe / I2 / XnPy. We
observed that for not sterically hindered XnPy's the conversions of substrates and yields of EPC increased within increasing
basicity of XnPy. On the basis of current work and our previous studies a detailed mechanism of catalytic carbonylation of NB
is proposed.

(1)

1205. Unexpected feature of homogeneous reactions - C9-C12 alkynes carbonylation. Sergey Nikolaevich Gorodsky ,
Gorodsky@yandex.ru, Vernadsky Avenue 86, Moscow Moscow 119571, Russian Federation . (1) Department of Basic
Organic Synthesis, Moscow State Academy of Fine Chemical Technology, Moscow 119571, Russian Federation
For several years in MITHT investigations of oscillating modes of the oxidative carbonylation reactions in homogeneous
catalysis by metal complex in alcohol solutions of palladium salts with various organic substrates were conducted. The modes
of developed oscillations in reactions involving phenyl- and methyl acetylene, 2-methyl-3-butin-2-ol, 2-propin-1-ol in the
1-3
systems PdI2-KI-CO-O2-CH3OH; PdBr2-LiBr-CO-O2-CH3OH; PdBr2-LiBr-CO-O2-(CH3)2CO-H2O have been found . Recently
interesting modes of oscillations in carbonylation reactions of 1-nonin, 1-decin and 1-dodecin in the system PdI2-KI-CO-O2CH3OH were found with a number of features depending on the nature of the substrate. Oscillating mode of 1-nonyne
oxidative carbonylation reaction [KI]0 = 0,4 M; [PdI2]0 = 0,01 M; [1-nonyne]0 = 0,1 M; [CO]0 : [O2]0 = 3:2, VCH3OH = 10 mL This
work was supported by RFBR (grants № 05-03-33151 and № 09-03-01072). Thanks to ACS and RCS for membership.
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References:
1. S. N Gorodsky, A. N. Zakharov, A. V. Kulik, L. G. Bruk, O. N. Temkin, Kinetics and Catalysis, 2001, 42, 2, 285-293.
2. S. N Gorodsky, E. N. Kalenova, L. G. Bruk, O. N. Temkin, Russian Chemical Bulletin, Ser. Chem., 2003, 7, 1452-1461.
3. Gorodsky S. N., Bruk, L.G., Istomina, A.E., Kurdiukov, A.V., Temkin, O.N., Topics in Catalysis, 2009, 52, 6-7, 557-562.
(1)

1206. Synthesis of substituted N-alken-2-ylaniline by palladium catalyzed reactions. Elena A. Petrushkina ,
(1)
petrushkina@rambler.ru, 28, Vavilov Str., Moscow Central Region 119991, Russian Federation ; Dmitrii V. Khomishin ;
(1)
Nadezhda E. Mysova . (1) Lab. of Fine Organic Synthesis, Institute of Organoelement Compounds Russian Academy of
Sciences, Moscow 119991, Russian Federation
An effective method for building up of indole core is heterocyclization of 2-(alk-2-en-1-yl)anilines. The latter can be prepared in
turn from N-(alk-2-en-1-yl)anilines by the amino-Claisen rearrangement. The direction of the rearrangement is determined by
the nature and position of substituents in allyl fragment, and these factors facilitate the subsequent heterocyclization. N-(alk-21-3
en-1-yl)anilines are available via direct amination of isoprene with aniline, catalyzed by palladium complexes .

Variation of catalyst, co-catalyst, solvent, allow to prepare anilines 1-5 with selectivity 34 – 90 %. Allyl anilines 6 was prepared
by palladium catalyzed allylic substitution of aniline by neryl- and geranylammonium salts or geraniol. Allylamine 7 was
prepared from telomer butadiene with water. The presence of two methyl groups in the α-and β-positions of the allyl fragment
4
in aniline 5 facilitates the thermal rearrangement and it is accompanied by heterocyclization to dihydroindole derivative .
References:
1) Petrushkina, E. A.; Mysova, N. E.; Orlinkov, A. V. Russ. J. Gen. Chem. 2005, 75 (6), 910-914.
2) Petrushkina, E. A.; Mysova, N. E.; Orlinkov, A. V. Z. Anorg. Allg. Chem. 2005, 631, 2232-2235.
3) Petrushkina, E. A.; Zakharkin, L. I.; Bull. Acad. Sci., div. Chem. Sci. 1992, 1392-1394.
4) Petrushkina, E.A.; Kalinin, V. N.; Ivanova, G. B.; Kheinman, V. A. Russ. J. Gen. Chem. 2006, 76 (12). 1953-1957.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

428 | P a g e

IUPAC 2011 Abstracts

1207. New palladium complexes with a series of 2-(1H-imidazol/oxazol-2-yl)pyridines: syntheses, structures and
(1)
Suzuki-Miyaura catalysis studies. Abiodun Omokehinde Eseola , bioduneseola@hotmail.com, College of Natural
(2)
(2)
(3)
(2)
Sciences, Redemption City Ogun State 00234, Nigeria ; Helmar Gorls ; Daniel Geibig ; Wen-Hua Sun ; Winfried Plass .
(1) Department of Chemical Sciences, Redeemer[apos]s University, Redemption City Ogun State 00234, Nigeria (2) CarlZeiss-Promenade 10, Institut für Anorganische und Analytische Chemie, Friedrich-Schiller-Universität Jena, Jena Thuringia
07745, Germany (3) Key Laboratory of Engineering Plastics and Beijing National Laboratory for Molecular Science, Institute of
Chemistry, Chinese Academy of Sciences, Beijing Beijing 100190, China
The true homogeneous / heterogeneous nature of the active species has been a subject of debate. A series of
dichloropalladium complexes (Pd1 – Pd4ox) based on electronically and structurally-diverse hemilabile 2-(1H-imidazol-2yl)pyridine or 2-(oxazol-2-yl)pyridine derivatives were synthesized and characterized by spectroscopic methods and elemental
analysis. Crystal structures of Pd1, Pd1Me, Pd3 and Pd3Me were obtained. While Pd1 and Pd1Me crystallized in the
monoclinic C2/c space and Pd3 in the monoclinic P21/c space group, Pd3Me crystallized in the orthorhombic P2(1)2(1)2(1)
space group. The complexes were employed as pre-catalysts for the study of ligand effects on favourable palladium active site
characteristics in high temperature Suzuki-Miyaura cross-coupling catalysis. High catalyst activities were obtained from
complexes bearing 2-(azol-2-yl)pyridine ligands with lower donor azole bases. Observations based fluorescence spectroscopy
experiments, which were performed in order to study extents of ligand dissociations accompanying the catalytic process,
observations on ligand substituent effects and results of single crystal analyses indicated that ligand dissociation steps are
important for generating active species with higher efficiencies and that the catalytically efficient Pd centers are ligated by the
2-(azol-2-yl)pyridine ligands in a pyridyl-coordinated monodentate fashion. Therefore, it could be summarized that there is
ligand effects in the investigated series of pre-catalysts such that higher activities were recorded for the complexes that readily
converts from Pd species that are in metal-ligand bidentate coordination modes into Pd species in which the ligand acts as a
monodentate donor. DFT calculations were carried out to further explore theoretical basis for observed trends and the
interesting results are presented.
(1)

1208. Application of biocatalysis in the Pfizer portfolio. Isamir Martinez , isamir.martinez@pfizer.com, 140 Eastern Point
Road MS 8118N-254, Groton CT 06340, United States . (1) Chemical Research and Development-Biocatalysis CoE, Pfizer
Worldwide Research and Development, Groton CT 06340, United States
Biocatalysis is the utilization of natural catalysts (enzymes), to perform highly selective, atom-efficient and low-waste chemical
transformation-processes for the synthesis of organic compounds. This is a useful synthetic tool that employs either enzymes
that are prepared as whole cells, lysates (partially purified) and/or immobilized substrates. The use of enzymes such as
hydrolases, transaminases and keto-reductases as synthetic reagents has been widely expanded in the last years in the
pharmaceutical industry. Resolutions, desymmetrizations, stereo-, regio-, and chemo selective transformations, as well as
labile compounds reactions under mild conditions are examples of the versatility of these biocatalysts. Herein we describe our
efforts to exploit biocatalytic technology in the preparation of biologically active targets from the discovery stage up to
commercialization.
(1)

1209. Asymmetric catalysis of [2,3]-sigmatropic rearrangements. Uttam K Tambar , uttam.tambar@utsouthwestern.edu,
5323 Harry Hines Boulevard, Dallas Texas 75390, United States . (1) Biochemistry, University of Texas Southwestern Medical
Center, Dallas Texas 75390, United States
[2,3]-Sigmatropic rearrangements of ammonium zwitterions represent a powerful set of transformations for the synthesis of
complex chiral molecules. Despite the importance of these reactions, there are very few examples of asymmetric catalysis in
this area of research. We have developed a series of asymmetric metal-catalyzed [2,3]-rearrangements: 1. Since the initial
discovery of the [2,3]-Meisenheimer rearrangement over 90 years ago, there have been no reports of a catalytic and
enantioselective version of this process. We recently developed a palladium-catalyzed enantioselective [2,3]-rearrangement of
allylic amine N-oxides, which formally represents an asymmetric Meisenheimer rearrangement. The mild reaction conditions
enable the synthesis of chiral non-racemic aliphatic allylic alcohol derivatives with reactive functional groups. Based on
preliminary studies, we propose a cyclization-mediated mechanism. 2. Allylic ammonium enolates undergo [2,3]-Stevens
rearrangements to produce unnatural amino acid derivatives with multiple stereocenters. Unfortunately, the broad application
of ammonium ylide rearrangements is not fully realized because of the difficulties associated with synthesizing and isolating
many ammonium salt precursors. The development of a mild and general metal-catalyzed tandem ammonium ylide generation
and [2,3]-rearrangement would obviate the need to synthesize and isolate ammonium salts. We have discovered a crosscoupling between tertiary aminoesters and allylcarbonates. The potential synthetic utility of generating ammonium
intermediates in this manner is highlighted by the development of a tandem ammonium ylide generation/[2,3]-rearrangement
reaction, which formally represents a palladium-catalyzed Stevens rearrangement with an unprecedented substrate scope for
ammonium ylide functionality.
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1210. Veratryl alcohol oxidation by fenton reaction assisted by cysteine. José Francisco Buenrostro-Zagal ,
jfbuenrostro2@gmail.com, Av. Tecnológico s/n esq. Hank González, Col. Valle de Anáhuac, Ecatepec de Morelos Estado de
(2)
(1)
(1)
México 55210, Mexico ; Francisco Javier Tzompantzi-Morales ; Gabriela Figueroa-Miranda ; Diana Moran-González ;
(1)
Alma Delia Luna-Martínez . (1) Div. de Ingeniería Química y Bioquímica, Tecnólogico de Estudios Superiores de Ecatepec,
Ecatepec de Morelos Estado de México 55210, Mexico (2) Departamento de Química, Universidad Autónoma MetropolitanaIztapalapa, Ciudad de México D.F. 09340, Mexico
Fenton reaction occurs frequently in nature and its importance has been identified in various areas of knowledge such as
medicine, industrial chemistry, environmental chemistry, food chemistry, etc. And, even though it is one of the oldest reactions
known in advanced oxidation processes, the chemical species involved in it remains a controversial issue. Fenton reaction is
·
associated with OH production, which is very oxidant species, and hence it can oxidize veratryl alcohol (VA), which has been
considered as a model compound of non-phenolic subunits in lignin degradation. Many mechanisms have been proposed in
which the reaction conditions such as pH, temperature, concentration ratio of reactants, ligand nature, could determine the
prevalence of a particular route. In this work, reported at 23° C, it was studied the effect of pH (2, 3, 4 and 6) and the redox
2+
mediator cysteine (Cys) concentration (3.3, 6.6, 13.3 and 20 mM) in VA oxidation (0.416 mM) to veratraldehyde (VAL) by Fe
(0.01 mM) and H2O2 (4.08 mM). VAL formation was monitored by UV-Vis at 310 nm and HPLC at the end of each essay. It
2+
was noted that in absence of Cys at pH 2, Fe -H2O2 transformed VA to VAL in only 2.3%, furthermore, as Cys concentration
increased in the range tested, the conversion raised, reaching values above 60%. Likewise, as the medium pH decreased, the
formation of VAL was enhanced. Therefore, according to the results, the presence of Cys during the oxidation may potentiate
the effectiveness of the Fenton reaction.
1211. Veratryl alcohol oxidation promoted by hemoglobin-hydrogen peroxide and cysteine. José Francisco
(1)
Buenrostro-Zagal , jfbuenrostro2@gmail.com, Av. Tecnólogico. s/n esq Av. Hank Glez., Col. Valle de Anáhuac, Ecatepec
(1)
(1)
Estado de México 55210, Mexico ; Gabriela Figueroa-Miranda ; Diana Moran-González ; Yanin Gabriela Sandoval(1)
(1)
Gómez ; Ma Isabel Neria-González . (1) Div. de Ingeniería Química y Bioquímica, Tecnológico de Estudios Superiores de
Ecatepec, Ecatepec de Morelos Estado de Mexico 55210, Mexico
Veratryl alcohol (VA) has a high oxidation potential and has been considered for decades as a model compound of nonphenolic subunits in lignin degradation. Originally only lignin peroxidase was recognized for the ability to oxidize to
veratraldehyde (VAL), however, noted that changing the reaction conditions and/or adding redox mediators, this reaction can
be catalyzed by different peroxidases and oxidases (Manganese peroxidase, horseradish peroxidase, laccase, etc.). In this
work we report the cysteine-mediated oxidation of VA using hemoglobin (Hb) and H2O2. Experiments were conducted at 10,
23 and 35° C and pH of the medium from 2 to 6 in the range of final concentrations (mM): Hb (0.0013 to 0.013), Cysteine
(1.332-19.98), VA (0.208-4) and H2O2 (0.408-12.24). VAL formation was monitored in UV-Vis at 310 nm and by HPLC at the
end of the reaction. It was observed that Hb and H2O2 alone did not promote the formation of VAL in the range of pH tested,
but in the presence of cysteine, were achieved conversions of about 75%. Also, it was found that the conversion to VAL was
directly proportional to the concentration of cysteine, while the concentrations of Hb, VA and H2O2 showed no significant effect.
Regarding the effect of pH, it was observed that as the pH decreases there is an almost linear increase in the formation of
VAL. By changing the temperature, the overall reaction showed an endothermic-exothermic effect. Accordingly, the presence
of cysteine extends the range of oxidation potentials linked to the peroxidatic activity of hemoglobin.
(1)

1212. Fractionation of metalloids in soils using rotating coiled columns. Elena Yu Savonina , savoninae@mail.ru,
(1)
Kosygin street 19, Moscow Moscow 119991, Russian Federation ; Petr S Fedotov . (1) Department of Analytical Chemistry,
Vernadsky Institute, Moscow Moscow 119991, Russian Federation
Toxicity of metalloids (As, Sb, Se etc.) depends on their physicochemical mobility and bioavailability. Hence, the determination
of metalloids mobile forms in soils is very important for environmental management and risk assessment. Different selective
extractants are aimed at the simulation of “environmental-like” conditions whereby metalloids (and other elements) can be
released. In recent years, the fractionation (sequential extraction) of elements in environmental solids has received an
increasing attention. The use of rotating coiled columns (RCC) for the fractionation of metalloids in soils looks very
perspective. This technique is based on dynamic (non-equilibrium) approach. The particulate solid sample is retained inside
the column under the action of centrifugal forces while leaching reagents are pumped through. The separation procedure is
not so laborious compared to traditional batch techniques, complete automation being possible. Besides, column leaching
tests may contribute to a deeper understanding of naturally occurring processes and represent an approach for long-term risk
assessment of metal/metalloid pollution under environmentally simulated events. Two selective sequential extraction schemes
proposed for the fractionation of arsenic and selenium, respectively, were tested in dynamic mode using RCC. Antimony and
arsenic that may behave similarly in soils were studied under the same extraction conditions. It has been shown that selenium
is present in test soils mainly as selenites and organically bound selenium. The major portions of As and Sb were founded in
amorphous Fe/Al oxides-bound fractions (up to 75% of total element contents in sample). The work was supported by the
Russian Foundation of Basic Research (project 10-03-00175-а).
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1213. Immobilization of Pb and Cd adsorbed unto defatted Carica papaya seeds (DPS) biosorbent by recycling into
(1)
sintered building bricks. Gilbert Umaye Adie , gildie1975@yahoo.com, km 46 Lagos-Ibadan Expressway, Redemption
(2)
camp, Mowe Ogun 123, Nigeria ; Juergen G Heinrich . (1) Department of Chemical Sciences, Redeemer[apos]s University,
Mowe Ogun 123, Nigeria (2) Department of Ceramic Engineering, Technical University of Clausthal, Clausthal-Zellerfeld,
Germany
Biosorption is a cheap technique of removing organic and inorganic pollutants from aqueous solutions.This technique has
presented an array of different biosorbents that have been successfully used to remove heavy metals from polluted aqueous
solutions. When these biosorbents are saturated and not properly disposed, they could result as secondary pollutants. This
study investigated the potential of immobilizing Pb and Cd previously adsorbed unto Carica papaya seeds (DPS) biosorbent
by recycling into sintered heavy clay building bricks. The conventional dry compression method of producing building bricks
was used to make tablets from mix proportions of DPS and clay ranging from 0% DPS to 15% DPS in the mixture. The tablets
0
0
0
were sintered at 700 C, 800 C and 900 C for 6 hrs respectively. A carbonite glass tube connected to acid solutions was used
for sintering the tablets to monitor possible emissions of the metals during firing and to trap emitted gases. Artificial air was
also used to drive the gases and possible emissions in one direction and also create an oxidizing environment within the tube.
The physical, technological and microscopic properties of the raw materials and sintered tablets were characterized using
Archimedes method, XRF, XRD and SEM techniques. The safety of the sintered materials in the environment was assessed
using TCLP and SPLP tests. The major crystalline phases in the raw clay were silica (SiO2), alumina (Al2O3) and hematite
(Fe2O3) making it good for sintered building bricks. The technological properties of sintered tablets with mix proportion of ≤ 6%
DPS were comparable with Class 1 Building Bricks according to ASTM standards. There were some shifts in the XRD patterns
of material with 6% DPS compared with control. The sintered materials with 6% DPS passed both TCLP and SPLP for Pb and
only TCLP for Cd. The mechanism of reaction of the metals during sintering is discussed.
1214. Bioavailable and bioaccessible pools of soil bound Arsenic: Results from in vitro extractions, X-ray absorption
spectroscopy, and in-vivo studies.
(1)

(1)

Bradley W Miller , miller.bradleyw@epa.gov, 5995 Center Hill Ave., Cincinnati OH 45224, United States ; Kirk G Scheckel ;
(2)
(3)
Karen D Bradham ; David J Thomas . (1) National Risk Management Research Laboratory, U.S. Environmental Protection
Agency, Cincinnati Ohio 45224, United States (2) National Exposure Research Laboratory, U.S. Environmental Protection
Agency, Research Triangle Park NC 27711, United States (3) National Health and Environmental Effects Research
Laboratory, Integrated Systems Toxicology Division, U.S. Environmental Protection Agency, Research Triangle Park NC
27711, United States
Identifying the level of soil As contamination at which public health is threatened requires an understanding of As behavior in
soils and site-specific factors. Arsenic bioavailability and the pool of bioaccessible As is affected by the soil environment, the
redox state of As, and its' coordinating environment. We analyzed a variety of contaminated soils including orchard and
sugarcane soils sprayed with arsenical insecticides, mine soils and spoils, arsenic adsorbed to synthetic ferrihydrite, and a US
National Institute of Standards and Technology reference soil 2710a. We will present results from nitric acid digestions,
selective dissolution studies (citrate-dithionite-bicarbonate and acid ammonium oxalate), X-ray absorption spectroscopy, and
feeding studies.

Relative bioavailabilities (RBA) of soil arsenic ranged from 11-53% (mean = 33%). In vitro soil arsenic bioaccessibility (IVBA)
2
values were strongly correlated with soil arsenic relative bioavailability values (R = 0.92). Among physicochemical properties,
combined concentrations of iron and aluminum accounted for 80 and 62% of the variability in estimates of bioavailability and
bioaccessibility, respectively. This multifaceted approach combined in vivo assays, in vitro assays, and physicochemical
characterization of soils to yield congruent estimates of arsenic relative bioavailability and evidence of interrelations among
physicochemical properties and bioavailability estimates. Results from this study paired with site-specific soil conditions may
help predict As relative bioaccessiblity at other contaminated locations.
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1215. Environmental analysis of metal ions in rice and soil of two locations of Bangladesh. Mohd Nur E Alam
(1)
Siddique* , nalamsiddique@yahoo.com, Shahbagh, Dhaka, Dhaka Dhaka 1000, Bangladesh . (1) Department of Chemistry,
University of Dhaka, Dhaka Bangladesh 1000, Bangladesh
The study area comprised of 8 villages of Comilla District and Sirajganj district. Eight soil and paddy samples were collected
0
and digested in acid digestion bomb with 3:2 HNO3 and HClO4 mixture at 200 C for two hours. The concentrations of metal
2+
+
2+
-1
ions were determined by AAS. The concentration of Ca , K and Mg were varied with the ranges from 560 to 980 mgKg ,
-1
-1
-1
-1
1920 to 2660 mgKg , 820 to 940 mgKg in rice sample whereas 1830 to 3160 mgKg , 438 to 1910 mgKg , and 2650 to 3520
-1
-1
-1
mgKg in soil samples respectively. The highest value of Fe, Mn, Na, Zn and Cu were 65.62 mgKg , 41.22 mgKg , 371.10
-1
-1
-1
-1
-1
-1
mgKg , 34.12 mgKg , 12.97 mgKg found in rice respectively and 1512 mgKg , 245 mgKg , 1564 mgKg , 39.48 mgKg
1
-1
,19.12 mgKg in soil respectively. The values As in rice do not exceed the WHO and Australian Food Hygiene Level i.e. 1.0
-1
mgKg . The average value (36 -40 mg/Kg) of Zn in Bangladeshi rice were lower in USA, Iran and India. The maximum
-1
allowable concentration (MAC) for Cd and Pb (0.20 mg kg ) of the safety criteria for milled rice in China whereas in
Bangladeshi rice have higher value than China. The value of Na in rice is almost same in Bangladesh Indian and Iran. Iron
concentration in rice samples is higher in Bangladesh than Tanzania, China, Mexico and USA. The very trace level of Cr, Co,
Ni, and Sb were found in both rice and soil samples of the two locations.
1216. Heavy metals accumulation and tolerance strategy in plants growing on ex-mining area, Bestari Jaya, Kuala
(1)
Selangor, Peninsular Malaysia. Muhammad Aqeel Ashraf , chemaqeel@gmail.com, Deaprtment of Chemistry, faculty of
(1)
(2)
Science, University of Malaya, Kuala Lumpur Wilayah Persektuan 50603, Malaysia ; Mohd. Jamil Maah ; Ismail Yusoff . (1)
Chemistry, University of Malaya, Kuala Lumpur Wilayah Persektuan 50603, Malaysia (2) Geology, University of Malaya, Kuala
Lumpur Wilayah Persektuan 50603, Malaysia
Cyperus rotundus L. is identified as a potential tin-hyperaccumulator plant, previously not reported in literature. The degree of
contamination by heavy metals (arsenic, copper, lead, tin and zinc) in soil and transfer to plants has been studied. Specimens
of plant species from five locations in an area of 10 x 10 m were sampled with their corresponding soils. Thirty six plant
species including two shallow water aquatic plants were identified. Soil and plant specimens were analyzed by using
inductively coupled plasma optical emission spectrometry. It was found that metal concentration in soil was highly variable
while concentration of metals in plants directly depends on the concentration of metals it was rooted. Roots showed highest
metal concentration followed by leaves, shoots and flowers. Bioconcentraion factor and translocation factor were calculated
which show that Cyperus rotundus L. is a potential tin-hyperaccumulator plant, previously not reported in literature. Plant
Species Imperata cylindrica, Lycopodium cernuum, Melastoma malabathricum, Mimosa pudica Linn, Nelumbo nucifera,
Phragmites australis L., Pteris vittata L. and Salvinia molesta, were metal accumulator while Acacia podalyriaefolia G. Don,
Bulb Vanisium, Dillenia reticulate King, Eugenia reinwardtiana, Evodia roxburghiania Hk. f. Clarke, Gleichenia linearis, Grewia
erythrocarpa Ridl., Manihot esculenta Crantz, Paspalum conjugatum Berguis, Passiflora suberosa, Saccharum officinarum,
Stenochlaena palustris(Burm.) Bedd. and Vitis trifolia Linn. were tolerated plant species. All other studied plants were
excluders. Identified plant species could be useful for revegetation and erosion control in metals-contaminated ex-mining sites.
Morphological changes have also been observed in plant species with high metal values.
1217. Witdrawn
1218. Effect of enviromental protection capacity of organic matter in the retention of heavy metals in soils. Maritza
(1)
Reyes , mreyes@unisalle.edu.co, Carrera 2 No. 10-70, Bogotá Bogotá, Colombia . (1) Department of Environmental and
Sanitary Engineering, Universidad de La Salle, Bogotá Bogotá, Colombia
As part of the study of the retention and mobilization of heavy metals in soils, the role of organic matter is very important. In
this work amounts of Pb, Cd, Ni, Cu and Cr associated with organo-metallic complexes and movilizable fraction were analyzed
in 17 sampling points with differents depths. Also a preliminary characterization of the quality of humus and the enviromental
protection capacity of organic matter, EPC, was calculated. The EPC of soils is calculated in the following way: EPC = D x H x
Q, (Dx is the thickness of the studied soil layer in cm; H is total humus content (%) and Q is the humus stability coefficient. The
formation the metal-organic complex-bound increase in this way: Pb > Cd = Ni > Cu >> Cr. The secuence of extractability and
bioavailable for plants is: Pb > Cu >Cd > Ni >> Cr wich is concurrent with the tendency to formation metal-organic complex
bound. The contents of metals found in the organic fraction showed a high correlation with the amounts determined in the
mobilizable fraction, with the notable exception of Cr. In this sense the organic matter is cause of mobilization more than
retention of heavy metals. The EPC in the studied soils was between medium and low values (49.7). This study confirm that
both the total organic matter content and the quality of humus are very important for the retention of heavy metals
1219. Application of liquid-liquid microextraction and high-performance thin-layer chromatography for pre(1)
concentration and determination of phenolic compounds in aqueous samples. Hakim Faraji , hakimfaraji@yahoo.com,
(2)
(3)
No 14- Mahdieh 5, Varamin Tehran 3371786837, Iran (Islamic Republic of) ; Seyed Waqif Husain ; Masoumeh Helalizadeh .
(1) Department of Chemistry, Varamin Branch Islamic Azad University, Varamin Tehran 3371786837, Iran (Islamic Republic
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of) (2) Department of Chemistry, Science and Research Branch Islamic Azad University, Tehran Tehran, Iran (Islamic
Republic of) (3) Young Researchers Club, South Tehran Branch Islamic Azad University Tehran 3371786837, Iran (Islamic
Republic of)
A novel liquid phase microextraction method coupled with high-performance thin-layer chromatographic scanning densitometry
for pre-concentration, separation and determination of six phenolic compounds in water samples has been established. Target
analytes have been extracted by microliter volumes of 1-undecanol, which floated on the surface of the aqueous sample and
have been separated on a RP-18 F254 HPTLC plate using a mixture of methanol-water 2:1(%, v/v) as mobile phase. The plates
were developed vertically up to a distance of 80 mm. The calibration curves were linear in the range of 0.025-4.0 and 0.1-20.0
µg/band, respectively, with good coefficient of determinations 0.9978-0.9991 and 0.9985-o.9995, for PN, 2-CP, 2,4DCP and
2,4.6-TCP, 2,3,4,6-TeCP, PCP. The LOD and LOQ values of six investigated compounds were between 8 - 35 and 25 - 98
ng/band, respectively. The relative standard deviations for repeatability were between 2.61 and 6.35%. The accuracy of the
method was checked by determination of recovery at three different levels, varied from 89.21 to 101.74% with RSD% of 2.07–
6.73% (n=3).
Keywords: Phenolic compounds; LPME; HPTLC; Aqueous samples
1220. β-Cyclodextrin-bonded silica particles as novel sorbent for stir bar sorptive extraction of phenolic compounds.
(1)
Masoumeh Helalizadeh , mhelalizadeh@yahoo.com, No 14, Mahdieh 5, Varamin Tehran, Iran (Islamic Republic of) ; Hakim
(2)
(3)
(4)
Faraji ; Syed Waqif Husain ; Yaghoub Assadi . (1) Young Researchers Club, South Tehran Islamic Azad University,
Tehran, Iran (Islamic Republic of) (2) Department of Chemistry, Varamin Branch Islamic Azad University, Varamin Tehran
3371786837, Iran (Islamic Republic of) (3) Department of Chemistry, Science & Research Branch Islamic Azad University,
Tehran, Iran (Islamic Republic of) (4) Department of Analytical Chemistry, Iran University of Science and Technology, Tehran,
Iran (Islamic Republic of)
A stir bar coated with β-cyclodextrin-bonded-silica(CDS) as novel sorbent has been developed and used to analyze seven
phenolic compounds in aqueous samples, followed by thermal desorption and gas chromatography-mass spectrometric
detection. Significant parameters affecting sorption process such as the time and temperature of sorption and desorption, ionic
strength, pH and stirring rate have been optimized and discussed. The coating has a high thermal stability up to 300 ˚C and
long application lifetime (80 times). The porous structure of CDS coating provides high surface area and allows high extraction
-1
-1
efficiency. Under the selected conditions, linearity range of 0.1-400 µg L and limit of detection of 0.02 to 1.00 µg L (S/N=3)
2
have been obtained. A satisfactory repeatability (RSD ≤ 6.5%, n=7) with good linearity (0.9975 ≤ r ≤ 0.9996) of results
illustrated a good performance of the present method. The recovery of different natural water samples was higher than 81.5%.
Keywords: SBSE; β-cyclodextrin; phenolic compounds.
(1)(2)

1221. Degradation of oxalic acid in aquesous medium catalyzed by manganese oxide. Muhammad Saeed
,
(2)
pksaeed2003@yahoo.com, Abdul wali Khan University, Mardan, Mardan KPK 232200, Pakistan ; Mohammad Ilyas . (1)
Chemistry, Abdul Wali Khan University Mardan, Mardan KPK 232200, Pakistan (2) NCE Physical Chemistry, University of
Peshawar, Mardan KPK 232200, Pakistan
Manganese oxide was prepared by mechanochemical process in solid state by chemical reaction of manganese chloride and
potassium permanganate in 2:3 mole ratios at room temperature. The prepared catalyst was characterized by chemical and
physical methods. Chemical characterization includes determination of surface and bulk oxygen content, while physical
characterization includes FTIR, XRD, surface area and pore size analysis, particle size analysis and SEM analysis. Prepared
manganese oxide was used as catalyst for the oxidative removal of oxalic acid from water. Catalytic performance of
manganese oxide was investigated in terms of effect of temperature, partial pressure of oxygen, time and concentration of
oxalic acid on degradation of oxalic acid. The time profile data for degradation of oxalic acid at various temperatures and
partial pressure of oxygen was subjected to kinetic analysis using Curve Expert software. Reaction was heterogeneous in
nature.
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1222. Study of the interaction between silica surfaces and the carbon dioxide molecule. Rolando M.A. Roque(1)
(1)
Malherbe , RRoque@suagm.edu, PO Box 3030, Gurabo PR 00778, United States ; Ramon Polanco . (1) IPCAR, School of
Science, University of Turabo, Gurabo PR 00778, United States
Three sphere packing (SP) and three particle packing (PP) silica xerogels one all-silica mesoporous molecular sieve (MMS),
one all-silica molecular sieve (MS), two high Si/Al relation molecular sieves and a extremely high Si/Al relation molecular sieve
were carefully studied with TGA, SAXS, DRIFTS, adsorption of nitrogen at 77 K and CO2 at 273 K. The study of different
amorphous, ordered and crystalline silica applying numerous powerful and complementary experimental methods and a
proper theoretical methodology is an original approach which allows the recognition of the similar features exhibited by the
surface of these materials. With the help of the TGA, SAXS and DRIFTS, was found that the SP and PP samples present a
complicated pore size distribution composed of micropores and mesopores formed by primary nanoparticles agglomeration.
The specific surface area of the synthesized PP silica, are extremely high. With a novel methodology applying the TGA data,
this fact was confirmed. The CO2 adsorption data allowed the measurement of the isosteric heat of adsorption with a single
isotherm applying an original methodology. Meanwhile, was theoretically calculated the contribution of the dispersive
interactions to the adsorption energy to analyze the separate contribution of the dispersive and the quadrupole interactions.
Additionally, the analysis of the DRIFT spectra of CO2 adsorbed on silica at 298 K generated information about the carbon
dioxide-silica interactions allowing us to conclude that in this interaction are present besides the dispersive and quadrupole
interactions a weakly bonded adduct.
(1)

1223. Wastewater stabilization ponds: Water quality assessment. Isai T. URASA , isai.urasa@hamptonu.edu, 220
(1)
(2)
Turner Hall, Hampton Virginia 23668, United States ; Anael Kimaro ; Samuel Manyele . (1) Department of Chemistry,
Hampton University, Hampton Virginia 23668, United States (2) Department of Process and Chemical Engineering, University
of Dar es Salaam, Dar es Salaam, Tanzania, United Republic of
Municipal wastewater samples from the University of Dar es Salaam Waste Stabilization Ponds (WSPs) were analyzed, using
standard water quality testing procedures, to determine the effectiveness of this method of wastewater treatment. Water
samples collected at different sites on the stabilization ponds were analyzed for key water quality parameters including
nutrients, chemical oxygen demand (COD), total dissolved solids (TDS), pH, chloride, sulfate, and heavy metal content.
Overall, the WSP system appears to be very effective in the removal of organic matter, with COD levels decreasing by as
much as 90% along the stabilization pond course. On the other hand, pH and phosphate levels showed an increasing trend
along the treatment course; while total dissolved solids, conductivity, chloride, and sulfate remained fairly constant. The heavy
metal content of the wastewater samples collected showed a mixed trend, except for Fe, which increased somewhat along the
treatment course. This paper will use the data obtained from the University of Dar es Salaam system to present a general
discussion of the suitability of WSPs and the factors that influence their effectiveness.
1224. Electrocoagulation process for the treatment of high pollute wastewater: Optimizing using response surface
(1)
methodology and kinetic study. Andrés Suárez , andresf.suareze@unilibrebog.edu.co, Cra 70 Calle 53, Bogotá
(1)
(1)
(1)
(1)
Cundinamarca 11001000, Colombia ; Andrés López ; Ricardo Lozano ; Paul Contreras ; Juliana Leon ; Catalina
(1)
(2)
Puentes ; Oscar Vargas . (1) Facultad de Ingeniería, Universidad Libre, Bogotá Cundinamarca 11001000, Colombia (2)
Departamento de Química, Universidad Nacional de Colombia, Bogotá 57, Colombia
Several wastewaters has a large amount of chemical oxygen demand (COD) and oil & grease (O&G) mixed with heavy
metals. Tannery wastewater, leachate, galvanic industry wastewater are examples of wastewaters that are difficult to manage
using conventional methods. Electrocoagulation of an artificial wastewater with high chemical oxygen demand (COD) and
large heavy metal concentration (Zn, Ni, Cd, Cu, Cr) was realized iwith Fe electrodes in a bench scale reactor and optimized
by a central composite surface response methodology. The factors studied were current density and pH. The response
measured was the removal of the different heavy metals, COD and O&G. Different optimal conditions of pH and current
2
density were obtained for the responses studied. Analysis of variance (ANOVA) showed a high variance coefficient (R ) value
of 0.90, thus ensuring a satisfactory adjustment of regressions. Removals above 90% were obtained for times of less than 1
hour. For the removal of Cu and Zn a latency phase was found, showing a period of no removal of those heavy metals.
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1225. Designing and assembly of a pilot plant of degradation of cyanide in mining wastewaters. Aida Liliana
(1)
Barbosa , abarbosal@unicartagena.edu.co, Campus de Zragocilla, Exact and Natural Science Faculty.1 Research
(1)
(1)
Laboratory of Catalysis and New Materials, LICATUC, Cartagena Bolivar 00, Colombia ; Omar Tirado ; Isel M. Castro ;
(1)
(1)
Jorge E Suarez ; Raul Martinez-Aparicio . (1) Chemistry Department, Exact and Natural Science Faculty, Research
Laboratory of Catalysis and New Materials,LICATUC, University of Cartagena, Cartagena Bolivar 00, Colombia
Cyanide presence in aqueous effluents in South America, claim for immediate intervention, throughout of development and
-1
deployment of clean technologies. With this purpose, a pilot plant was designed to treat 20 photocatalytic Lh of wastewater
using an advanced oxidation processes (AOPs), and hydroxyl radicals are generated, being able to neutralized the pollutants.
Photocatalysis was applied to actual water to runoff, present in pools to cyanide oxidation, analyzing variables such as: [TiO2],
pH, treatment time and intensity of radiation. With this purpose, it was designed a Parabolic Cylinder Rotary Reactor (RCPR)
1
1
and were used as variables optimum pH 9.5 and 0.35 g.L- of catalyst, for an initial concentration to 100 mg.L- to cyanide and
180 min, achieving a 70% to 80% cyanide degradation. The reactor configuration employs diffuse radiation and prevented to
use peroxide, which is desirable because, it enhances toxicity effluent. As reaction products of cyanide removal, were
measured Ammonia, Cyanate and nitrates from in synthetic samples pattern. For actual samples, physicochemical
characterization tests, showed a marked reduction in sulfates, phosphates, lead and cadmium, were also quantified,
ammonium and cyanate ions, which are reaction photocatalytic products. The results indicate that mining areas with higher
-1
sun radiation during the entire year, is feasible exploitable the implementation of a pilot plant to 20 L.min for treating
pollutants of complex mixture with a higher metal content.
Key words: Parabolic Cylinder Rotary Reactor (RCPR), TiO2 Photocatalysis; cyanide removal.
(1)

1226. Green chemistry and the pharmaceutical industry. Juan C. Colberg , isamirmartinez@yahoo.com, Eastern Point
(2)
Road, Groton Connecticut 06340, United States ; Ingrid Montes , imontes@onelinkpr.net, P.O. Box 23346, San Juan Puerto
Rico 00931-3346, Puerto Rico . (1) Strategic Planning, Technology and Strategic Sourcing, Pfizer Global Research &
Development, Groton Connecticut 06340, United States (2) Department of Chemistry, University of Puerto Rico, Río Piedras
Campus, San Juan Puerto RIco 00931-3346, Puerto Rico
In the early 70's the creation of the Environmental Protection Agency (EPA) occurred. Since its creation more than 100 laws
relating to the environment were passed in the next 20 years. All had the aim of regulating pollution-related areas once they
had been produced. These laws generally focus on the treatment and reduction of pollution and are known as "disposition and
control" laws. The purpose of these laws focused on setting limits on pollution and dates for implementation, with little
reference to how different industries may or may not comply with the technology that exists. The risk associated with a toxic
chemical is according to their hazard and exposure. The green chemistry movement has focused on how to prevent the
generation of these pollutants rather than how to dispose them. The course will provide participants with the history in the
beginning of this movement, examples of tools used to develop processes using green chemistry ending with discussion of
several successfully implemented examples in this industry.
(1)

1227. Adaptation to water scarcity and regional cooperation in the Middle East. Yehuda Shevah , ysheva@gmail.com,
Gazit 6, Tel-Aviv NA 69417, Israel . (1) Water Resources, QEC Consulting Eng. Ltd, Tel-Aviv NA 69417, Israel
The extreme dry climate of the recent years coupled with inadequate treatment of point and non point sources of pollution
have caused a degradation of chronically depleted water resources, contributing significantly to the ongoing conflicts in the
region. Further, trans-boundary movement of pollutants, from one entity to another, endangers the shared water bodies and
pose a health risk to the population which is dependent on these resources for drinking water. An assessment of the current
situation is being conducted by IUPAC sponsored working group comprising of scientists and engineers from the region,
Germany, UK and US, aiming to:
• Study the critical water quality issues of relevance
• Assess the state of the water resources and ecosystems, as well as the treatment and reuse of wastewater.
• Review of drinking water quality issues
• Evaluation of water quality control strategies.
The Working Group envisages an impact on:
• Definition of water quality management strategy and technological development options
• Devising practical solutions, enabling safe drinking water supply
• Standardization of quality criteria allowing inter comparison of water quality data across the region.
• Forming an alliance of regional and international experts, contributing to drinking water issues of regional importance
• Contribution to coexistence and peace in the region.
The collaborative activity will be presented, with emphasis on the acute crisis of safe drinking water and the ways to build
bridges over trans-boundary waters.
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1228. Assesssment of selected polybrominated diphenyl ethers (PBDEs) and 2,2 ,3,3 ,4,4'-hexabromobiphenyl (BB(1)
153) in different matrices in Cape Town, South Africa. Olalekan Siyanbola Fatoki , FatokiO@cput.ac.za, Tennant Street,
PO Box 652, Cape Town Western Province 8000, South Africa . (1) Department of Chemistry, Cape Peninsula University of
Technology, Cape Town Western Cape 8000, South Africa
Polybrominated diphenyl ethers (PBDEs) are important industrial chemicals mainly used as flame retardants. In this study,
appropriate methods were used to evaluate the concentrations of some selected PBDEs congeners, nam,ly: BDE 28, 47, 100,
99, 154, 153 and 183 as well as BB 153 in different environmental matrices within the City of Cape Town. Samples of landfill
leachate, river water, bottom sediment (Diep River), sewage sludge and wastewater effluents were collected and analysed for
these contaminants. A liquid-liquid extraction technique was employed for the aqueous samples while mechanical shaking and
soxhlet extraction techniques were employed for sediment and sludge samples, respectively. The routine analyses of target
analytes were done using GC equipped with an ECD detector. The structural confirmation of these analytes was carried out
using GC-EI-MS technique. The sum of the seven PBDE congeners were: 533, 711, 89.8, 71.4, 176, 57.5, 30.5 and 174ng/l
for raw leachate, treated leachate, WWTP raw water, primary effluent, secondary effluent, final effluent, river water (upstream
to the WWTP) and river water (downstream) samples, respectively. The results obtained for sewage sludge and bottom
sediment were: 13.0, 85.2, 19.3 and 20.0ng/g for primary sludge, secondary sludge, de-watered sludge and bottom sediment
(upstream) samples, respectively. Concentrations of BB 153 were generally lower compared to most PBDE congeners, these
ranged from not detected in river water samples to 90.4ng/l in treated leachate and 0.22 in primary sludge to 0.74ng/g in
secondary sludge samples. Most PBDE congeners were detected in different matrices investigated where BDE 47, 99 and 183
were found to be the most dominant congeners in these matrices. Effluents from the WWTP and landfill sites are important
sources of these contaminants into the receiving environment.
1229. Phytoremedation of water chromium absorption uning Echhornia crassipe: a phisicochemical study. Rodrigo
(1)
Rodríguez Cepeda , rrodriguez@pedagogica.edu.co, Calle 72 No 11 - 82, Bogotá D.C. Bogotá D.C. 571, Colombia ; Diana
(1)
(1)
(1)
Carolina Pulido ; Liliana Marciales Aponte ; Elizabeth Moreno Gómez . (1) Química, Universidad Pedagógica Nacional,
Bogotá D.C. Bogotá D.C. 571, Colombia
The water ecosystems are important to maintain not only many aquatic species but also others earth species, but nowadays,
water has been contaminated with heavy metals, because many industries unload its waste water to rivers, lakes, and others
watery bodies, specially the leather industry. The present research tried to determine if it´s possible to do phytoremedation
using Echhornia crassipe a macrophyte plant to absorb chromium from contaminated water. The results showed that plant
6+
6+
could absorb up to 135 ppm of Cr for 25 days and it was possible to do a kinetic study, shows the Cr absorption kinetic
6+
trend when the plant is in contact with a solution of 40 ppm of Cr , as conclusion, it´s possible to assure that Echhornia
crassipe can absorb more than 50% of chromium pollutant.

1230. Waste-To-Resource: Characteristics of landfill leachate in different hydrological sequences with coal
(1)
combustion byproducts aggregates as an alternative reactive daily cover. Zalleris Escobar Vasquez ,
zalleris.escobar@upr.edu, Carr. #2, Calle Post 259, Boulevard Antonio Valdez, Mayagüez Puerto Rico 00680, United States ;
(1)
Sangchul Hwang . (1) Department of Civil Engineering and Surveying, University of Puerto Rico, Mayagüez Puerto Rico
00680, United States
The land availability for waste disposal has been the limiting factor for the operation and development of landfills. This
research aimed to assess the feasibility of using coal combustion byproducts aggregates (CCAs) as an alternative reactive
daily cover, expecting to facilitate solid waste management and to enhance landfill operational quality. The CCAs are solidified
composites of fly and bottom ashes. To meet this end, biochemical decomposition and settlement were simulated using
laboratory-scale physical landfill models (PLMs) in a temperature-controlled environmental chamber. The control PLM
(PLMCON) used sandy soil as the daily cover, whereas the treatment PLM used the CCAs (PLMCCA). Both PLMs were subject
to different stages of hydrological sequences: the first two sequences represented wet and moderate rain seasons, the third
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simulated dry periods, and the last one was performed with leachate recirculation. The sequence of hydrologic simulation was
repeated. The quality of leachate produced during the stages was analyzed for chemical oxygen demand (COD) and biological
oxygen demand, pH, total nitrogen and total phosphorus (TP) over the 400-day experimental period. The extent of landfill
settlement was monitored as well. Results showed that the hydrological sequences had effect on the characteristics of landfill
leachate. The PLMCCA presented a reduction in the organic and inorganic compounds compared to those of the PLMCON.
Specifically, in the moderate hydrological sequences, lower concentrations of COD and TP by 57.4% and 37.1%, respectively,
were produced from the PLMCCA than the PLMCON. In the leachate recirculation sequences, the PLMCCA behaved as a
bioreactor, resulting in an increase of biogas production and an earlier settlement that were attributed to enhanced waste
degradation.
1231. Use of reactive activated carbon impregnated with iron nanoparticles for PCBs remediation in contaminated
(1)
sediments. Souhail R Al-Abed , al-abed.souhail@epa.gov, 26 W. Martin Luther King Dr., Cincinnati Ohio, United States .
(1) National Risk Management Research Laboratory, US Environmental Protection Agency, United States
Persistent organic pollutants (POPs) are toxic substances released into the environment by human activities. Of all POPs
released into the environment, Polychlorinatedbiphenyl PCBs are among the most dangerous. They are highly toxic, and can
last for years or decades before breaking down. Adsorptive materials such as activated carbon (AC) have been shown to
effectively sequester PCBs desorbed from sediment and thus reduce their bioavailability in the aquatic environment.
Meanwhile, reactive metal particles such as Fe, and Fe/Pd have been proven to electrochemically dechlorinate PCBs to lower
congeners and eventually to bio-available biphenyl (BP). We synthesized and tested reactive activated carbon (RAC)
impregnated with nano palladized iron using its coupling of adsorption and dechlorination of polychlorinated biphenyls (PCBs).
Iron was placed in the mesoporous of the GAC using in situ chemical precipitation forming Fe nano particles due to the
restriction of Fe crystal growth in the GAC pores. Fe nano particles surfaces were then modified with a discontinuous layer of
Pd. The RAC system can combine the physical adsorption of PCBs with their chemical dechlorination. The ability of RAC
adsorb PCBs into its pores in close proximity to the Fe/Pd particles and the role of Fe/Pd system to dechlorinate PCBs make
the RAC an effective strategy for PCBs remediation contaminated sediments. In this presentation, the synthesis of RAC
system, novel preparation and characterization, and environmental application to cleanup of PCBs will be discussed.
(1)(2)

1232. Effect of natural surfactants on oil spill emulsion formulations and clean up operations. Maria T Celis
,
(1)
(1)
celismt@ula.ve, 4202 E Fowler Ave, ENB 118, Tampa Florida 33620, United States ; Dawn I Fox ; Ryan Toomey ; Norma A
(1)
Alcantar . (1) Chemical & Biomedical Engineering, University of South Florida, Tampa Florida 33620, United States (2)
Chemical Engineering, University of the Andes, Tampa Florida 33620, United States
Oils spilled at sea lead to processes that alter the chemical properties of the oil. Once oil enters the sea it moves on the
water's surface by advection and spreading. This movement increases the exposure area of the oil to subsequent weathering
processes, one of which is emulsification. The dispersion of oil droplets in water (O/W emulsions), including natural
dispersants in its formulation, contributes to a removal of the oil from the sea surface into the water column for rapid
biodegradation. Emulsification of a water/surfactant /oil system results in the production of oil droplets and this depends on the
formulation and composition variables, mixing characteristics and system preparation. In this research, we have used light
scattering and clear volume methods to characterize the emulsions. We have determined the properties of O/W emulsions in
terms of droplet size and stability of the formulations comprised of three fractions of the Opuntia ficus-indica cactus mucilage
and different salt concentrations. Results show also correlations between emulsion properties and interfacial characteristics of
cactus mucilage as function of aqueous phase salinity. These results are important in understanding the effective use of
natural dispersants and their intrinsic ability to modify interfacial properties and to improve dispersion efficiency. This research
has direct implications to Deepwater Horizon Oil Spills such as the recent event at the Macondo rig in the Gulf of Mexico. We
expect the use of natural dispersants will have a positive environmental and societal impact in crude oil cleanup operations.
1233. Getting the entire picture: Using security monitroing techniques to improve water safety and quality. Dan
(1)
Kroll , dkroll@hach.com, 5600 Lindbergh Drive, Loveland Colorado 80539, United States . (1) Homeland Security and
Advanced Technology, Hach Company, Loveland Colorado 80526, United States
Our water supply systems face a number of threat scenarios ranging from intentional attack to accidental contamination. The
only true way to guard against and orchestrate a rapid response to a compromise of our water supply is to become aware as
quickly as possible that such a compromise has occurred. From a historical perspective, most monitoring in the distribution
system as well as source water has been relegated to the occasional snapshot provided by grab sampling for a few limited
parameters or the infrequent regulatory testing required by mandates such as the Total Coliform Rule. New technologies are
being deployed to ameliorate the threat from both intentional and accidental water contamination. These new monitioring
techniques combined with intelligent algorithms and software provide an unprecedented picture of the minute by minute
operation of our water supply systems. This can lead to not only greater control of water quality but improved operational
efficiency. The threat to water and these new technologies are described as well as needs and requirements for new sensors
to improve the monitoring structure.
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1234. Genochemistry—chemistry designed for life sciences. Zizhang Zhang , zhangzz@zju.edu.cn, 866 Yuhangtang
Road, Zhejiang Zhejiang Province 310058, China . (1) Department of Chemistry, Zhejiang University, Hangzhou Zhejiang
310058, China
Revealing the relationship of the sequences that encode enzymes and enzyme's functions is a significant step towards better
understanding of the world's biological systems, and also a tremendous challenge. On the other hand, it is precisely the body
of knowledge that Biocatalysis has been building throughout the 20th century on a case-by-case basis. Candidate
technologies and methodologies to accomplish this goal are largely available, yet they have not been brought into practice for
this purpose. Combining the knowledge, technologies, and methodologies for this renewed purpose, constitutes, in fact, a new
distinctive science which rests on the foundation of biocatalysis. We henceforth refer to it as Genomic Chemistry, or
Genochemistry focuses on using chemicals to understand living systems. In this communication sponsored by IUPAC, we
provide a brief discussion of the principles, framework, and the problems that Gein short, in extension of the 'omics' cascade to
chemical end. Genocheminochemistry can tackle, with emphasis of the potentially useful technologies through a model shown
below.

References:.
[1] Zizhang Zhang* and Atta-ur-Rahman, Towards Genochemistry: Harnessing the Power of Biocatalysis for Research in the
Life Sciences, Current Organic Chemistry, 2010，14. 1902-1913
[2] Genochemistry -- chemistry designed for life sciences: Towards a guideline and a framework of genochemistry IUPAC
Project No. 2009-021-3-300 http://www.iupac.org/web/ins/2009-021-3-300
(1)

1235. Antitumoral and antioxidant activities of diosmin metal complexes. Regina M. S. Pereira ,
(1)
rpereira02@hotmail.com, Rua Maria Cândida, 1813, São Paulo SP 0204910, Brazil ; Maeli M.F. Civa ; Cristina E.
(1)
(1)
(1)
(1)
Okuyama ; Daniel A.F. Oliveira ; Susana N Diniz ; Renata S. Godoy . (1) Pharmacy, UNIBAN, São Paulo São Paulo
02049010, Brazil
Diosmin is a flavone with therapeutic properties known since 1969. In vitro and in vivo studies have shown its an antitumoral
and antioxidantactivity. In this work we demonstrate that diosmin complexed with ions Cu(II), Ni(II), Zn(II) and Fe(II) displays
an improvement in both its antioxidant and antitumoral activities in vitro. The new compounds were characterized by UV-VIS,
1
infrared and H NMR spectroscopy as well as through elemental analyses. Antioxidant studies revealed that 10 µM of diosmin
complexed with Cu(II) (D-Cu) scavenged 93% of superoxide radicals, well above the activity of pure disomin. However, using
the DPPH method this diosmin complex did not present relevant activity, what may be ascribed to a specific interaction with
superoxide radicals. The other complexes displayed antioxidant activities similar to diosmin. The antitumoral activities of
diosmin and its complexes were measured by MTT in Jurkat cells and expressed as IC50. After 24 hours of incubation we
observed IC50 values of 20, 20 and 139 µM to diosmin, DCu and DNi, respectively. Iron complex did not present activity within
the studied concentration range. New experiments with other concentrations of DFe and others cells lineage are under way to
verify its antitumoral activity.
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1236. Investigating a whole cell based biocatalyst for Carboxylic Acid Reductase: Applications for developing
(1)
economies. Andrew S. Lamm , aslamm@yahoo.com, 237 Old Hope Road, Kingston Kingston Kgn 20, Jamaica . (1)
Department of Chemistry, University of Technology, Jamaica, Kingston Kingston Kgn 6, Jamaica
The identification of a novel carboxylic acid reductase (CAR) from Nocardia iowensis by Rosazza et al introduced the
tantalizing possibility of reducing a wide range of carboxylic acids directly to their aldehyde (and subsequently, their alcohol).
Purification, characterization and cloning of CAR and it's activating partner protein has lead to the screening of several natural
and synthetic carboxylic acids. This has served to expand the potential substrate base for this interesting reductase. As a
result, this system was used to perform the first biocatalytic synthesis of vanillin from vanillic acid as a useful illustration of this
novel metabolically engineered system. Our presentation will look at CAR's properties and selected substrates; protein
sequence and domains; catalytic mechanism; engineered genetic modifications and incorporation into an E. coli host; and the
first use of CAR in the biosynthesis of the valuable flavouring agent, vanillin. Other applications of CAR, such as for biofuel
production; green chemistry; and also chemical synthesis and separation will be examined for their applicability to small states
with developing economies.

(1)

1237. On the mechanisms of new ribonucleotide reductase-inhibiting anticancer drugs. Yimon Aye ,
(1)
yimonaye@mit.edu, 18-525, 77 Mass Ave., Cambridge MA 02139, United States ; JoAnne Stubbe . (1) Department of
Chemistry, Massachusetts Institute of Technology, Cambridge MA 02139, United States
Despite billions of dollars of therapeutic research, cancer continues to kill 500,000 people per year. There is an expanding
need for new anticancer drugs. An excellent target is ribonucleotide reductase (RNR), a key regulatory enzyme that catalyzes
the rate-limiting de novo syntheses of all deoxynucleotides and sustains cell viability. Clolar and Triapine are RNR-inhibiting
chemotherapeutics. The former treats leukemia; the latter is in Phase II clinical trials. Their inhibition mechanisms and active
forms in vivo remain unknown despite various cursory studies. Our data shows that both Clolar diphosphate and triphosphate
potently and reversibly inhibit human RNR in vitro and mammalian cell extracts. The diphosphate binds the active site
(substrate analog) whereas the triphosphate inactivates allosterically. Both forms perturb enzymatic oligomerization
equilibrium, giving exclusive formation of a hexameric complex. Inhibitor constants unveil that the diphosphate is the stronger
binder. It also has a very slow off rate. We propose that it is the active inhibitor in vivo. Studies are currently testing this
hypothesis.
(1)

1238. Molecular mechanism of heavy metals phytoremediation using tropical plants. Juan A Negron ,
janegron@br.inter.edu, PO Box 517, Barranquitas Puerto Rico 00794, Puerto Rico . (1) Science and Technology, Inter
American University of P.R. Barranquitas Campus, Barranquitas Puerto Rico 00794, Puerto Rico
Heavy metals pollution is a worldwide problem that has deteriorated environment and has placed human health at risk. Heavy
metals can disturb metabolism by binding non-specifically to biomolecules and by inducing oxidative damage to cell structures
and to DNA. Heavy metals represent a challenge, since metals in their elemental state cannot be decomposed further.
Available alternatives to clean contaminated soils and water resources are tedious, not very effective and highly expensive.
Some plant species can hyperaccumulate toxic heavy metals, and are, therefore, potential phytoremediators.
Phytoremediation involves the removal of toxic heavy metals from contaminated soils and waters, or rendering them harmless
by accumulating, chelating, or transforming these contaminants into biologically inactive forms through green plants. The
development of effective phytoremediation technologies has been limited due to the lack of understanding of the mechanism
involved in metal accumulation. Key components of this mechanism, such as the detailed intracellular and molecular events
associated with heavy metal mobilization and toxicity in animals and plants have not been fully established. In this work,
atomic absorption spectroscopy has been used to demonstrate hyperaccumulation capacity of tropical plants propagated in
vitro. Molecular genetics and biochemical studies have been used to elucidate the homeostasis of heavy metals in plants.
Genes involved in heavy metals resistance and accumulation in plants has been identified. This work is geared to elucidate
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heavy metal homeostasis at the cellular level, with emphasis on metal binding proteins and the possible role of the plant
cytoskeleton.
1239. Influence of Myrciaria dubia (H.B.K.) Mc Vaugh (Camu-camu) derivative products on the activity of endogenous
(1)
antioxidant enzymes. Ana María Muñoz Jáuregui , amariamj@yahoo.es, Av. Alameda del Corregidor 1531. Urb. Los
(1)
(1)
(2)
Sirius. la Molina, Lima Lima 12, Peru ; Carlos Alvarado-Ortíz ; Benjamin Castañeda Castañeda ; Daniel Higa Harada ;
(1)
(1)
(3)
Christian Encina Zelads ; Frank Lizaraso Caparó ; Delia Haydee Cajaleón Asencios . (1) Biochemistry and Nutrition
Center, San Martín de Porres University, Lima Lima 12, Peru (2) Lima, Zanaceutical EIRL, Lima Lima, Peru (3) Lima, Faustino
Sanchez Carrión University, Huacho Huaura, Peru
The research sought to determine the influence of Myrciaria dubia (Camu camu), fruit with high contents of ascorbic acid, on
endogenous antioxidant enzymes. The bioassay was conducted in Holtzman rats distributed into five groups of six animals
each, who were administered intragastrically, with: mineral water, ascorbic acid 500 mg/kg, Camu camu pulp 500 mg/kg,
Camu camu atomized of 100 mg/kg and 1000 mg/kg body weight respectively. After 30 days, rats were sacrificed and their
livers, brains and kidneys were extracted in 10 mM Tris buffer pH 7,4. Malondialdehyde was determined as a marker of lipid
peroxidation following Slater and Sawyer, catalase activity according to Aebi and glutathione reductase content according to
Moron, expressed as a function of total proteins. Results showed significant decrease in malondialdehyde production in liver in
animals that consumed atomized Camu camu 100 mg/kg (20,7 nM/mg protein) and in brain in those who had atomized Camu
camu at 1000 mg/kg (116,79 nM/mg protein). Catalase activity in those who consumed atomized Camu camu 100 mg/kg was
significantly increased in kidney (156,55 mmol H2O2 consumed/mg protein) and brain (9,87 mmol H2O2 consumed/mg protein).
The amount of reduced glutathione increased significantly in the atomized camu camu ingested by rats at 1000 mg/kg (8,56
mg reduced GSH/mg protein) in liver and brain (3,86 mg reduced GSH/mg protein). In conclusion, atomized camu camu at
100 and 1000 mg/kg had higher influence on antioxidant enzymes activity.
1240. Development and validation of two spectrophotometric techniques for the determination of saponins in Sida
(1)
cordifolia L. (Malvaceae). Elizabeth Murillo Perea , emurillo8@hotmail.com, Sede Santa Elena, Ibagué Tolima 730006,
(1)
(1)
(1)
Colombia ; Oscar Julian Ballesteros ; Walter Muriillo Arango ; Jonh Jairo Méndez Arteaga . (1) Química, Universidad del
Tolima, Ibagué Tolima 730006, Colombia
Bioprospecting describes the systematic search for adding value to plant species of little commercial value through the
production of secondary metabolites. The aim of this work was to prepare crude extracts of different polarity in order to
evaluate in vitro the antioxidant functionality against the 2-2´-amino-bis-3-ethylbenzthiazoline-6-sulfonic acid radical (ABTS)
and to validate two methods in detecting, quantification saponins in weed Sida cordifolia L. (Malvaceae), and correlate
biological activity manifested by presence of this phytocompounds. It was found that the extracts contain from 4 to 7different
types of saponins, steroid skeleton are mainly found. The highest contents of saponins appear in methanol/ water extract (3,5dinitrosalicylic acid, DNS,: 0.39% ±0.001; anisaldehyde: 0.93% ±0.01) and methanol extract (DNS: 0.49±0.006;anisaldehyde:
1.17% ±0.003). The aqueous extract, methanol and methanol-water stabilized ABTS radicalin93% ±0.1, compared with15%
±0.1 for Butylated hydroxyl toluene (BHT) and 65% ±0.1for quercetin. The findings in this work should help to establish the
best conditions for determination of the most suitable method for saponins determination and shown future perspectives for
Sida cordifolia for their potential pharmacological and antioxidant role. In our research group continues working in order to
obtain fractions of high content to saponins to enhance this plant use as a source of novel chemical structures, for modern
techniques of development, with potential anti-inflammatory drugs and cancer therapy.
1241. DNA-Serology/Combined DNA Indexing System (CODIS) forensic laboratory: Application and contribution of
(1)
the use of the DNA data bank to investigate criminal cases. Mireya Hernández-Arroyo , mihernandez@icf.gobierno.pr,
Call Box 11878, Caparra Heights Station, San Juan Puerto Rico 00922-1878, Puerto Rico . (1) Laboratorio Forense
DNA/Serología, Instituto de Ciencias Forenses de Puerto Rico, San Juan Puerto Rico 00922-1878, Puerto Rico
In the continuing effort of improving the tools of criminal investigation was born in the world the creation of DNA data banks
(United Kingdom -1995 and USA 1998) for clarification of criminal cases. In this way science and computer technologies were
united for the development of this innovative tool. Forensic biotechnology and grouping of several computer programs have
made possible the development of modern techniques for the investigation of criminal cases for criminal identification.
Technological advances have contributed to the development of methodologies and techniques for the analysis of biological
evidence and references samples quickly, effectively and reliably. With the help of creation of federal and state legislation has
allowed the storage of genetic profiles segregated into different types of indexes (offenders, forensic and missing persons), so
that through computer programs it can established a relationship between them, and then be confirmed by an expert, thus
accomplishing solving criminal investigations. The purpose of this conference is to enable the participants to familiarize with
the basics required for understanding the applications of biotechnology and the use of DNA databank in the field of forensic
science. Techniques will be presented, as well as methodology and instrumentation so as to obtain a greater understanding of
their applications in the forensic field. A hypotetical case will be presented where that shows how technological advances can
make a difference for clarification of criminal cases to eventually achieved a conviction.
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1242. FDA general topics conference: Applicable regulations for stability programs, how to handle 483's and
(1)
laboratory OOs investigations and regulations for the medical device industry.
José A. López ,
(1)
sagosto@cqpr1941.org, 466 Fernandez Juncos Ave, San Juan Puerto Rico 00901-3223, Puerto Rico ; Miguel Martínez ;
(1)
(1)
(1)
Héctor Espinet ; José Meléndez ; José A. López-Rubet . (1) San Juan District Laboratory, U.S. Food and Drug
Administration, San Juan Puerto Rico 00901-3223, Puerto Rico
The conference offers knowledge and skills in general topics of the pharmaceutical industry from the perspective of FDA
agencies. Applicable regulations for Stability programs, How to handle 483's (Evaluating the Risk, Categorizing the Risk: 483
Citation (from Jan 2009 to present) and Laboratory OOS Investigation. General and Specific Objectives included; Determine
how the quality of a drug product/substance varies with time under influence of a variety of environmental factors
(temperature, humidity, light, etc). Evaluates the chemical & physical integrity of the dosage unit and, where appropriate, the
ability of the dosage unit to maintain protection against microbial contamination.
• Out of Specification (OOS) Evaluation
• How to Handle Inspection Observation (form FDA 843)
• Regulations for the Medical Device Industry
• Process Analytical Technology (PAT)
1243. Withdrawn.
1244. Laser-induced size reduction of noble metal nanoparticles obtained by bio-reduction. Alfredo Rafael Vilchis(1)
Nestor , arvilchisn@uaemex.mx, Carretera Toluca-Atlacomulco Km 14.5, San Cayetano, Toluca Estado de Mexico 50120,
(1)
(1)
(2)
Mexico ; Victor Sánchez-Mendieta ; Pablo Carpio-Martínez ; Miguel A. Camacho-López . (1) Centro Conjunto de
Investigación en Química Sustentable, UAEM-UNAM, Universidad Autonoma del Estado de Mexico, Toluca Estado de Mexico
50120, Mexico (2) Facultad de Medicina, Universidad Autonoma del Estado de Mexico, Toluca Estado de Mexico 50120,
Mexico
A facile bottom-up synthetic route using Citrus paradisi extract as reducing and stabilizing agent produced successfully gold
and silver nanostructures in aqueous solution at room temperature. Formation of nanocrystals was monitored easily by
plasmon absorbance resonance studies. Their morphology and size were analyzed by using TEM. Colloidal systems of silver
and gold nanoparticles, stabilized by the bio-molecules present in the Citrus paradisi aqueous solution, exhibit a broad
average size distribution around 17 nm and 25 nm, respectively, with different shapes. Noble metal particles in aqueous
solution were irradiated with a pulsed (30 ps) Nd:YAG (Ekspla) laser at 10mJ, causing particles shape change and size
reduction. Typically, the non-spherical particles, between 25 and 45 nm in diameter disappeared in both metals, whereas the
number of metallic nanoparticles of spherical shape, less than 15 nm, increased. Size reduction ceased after 5 min irradiation.
Shape change and size reduction are considered to occur through melting and vaporization phenomena in the silver and gold
particles.
(1)

1245. Synthesis of dense polymer monolayers through chain transfer to a surface. Dale L. Huber ,
(1)
dlhuber@sandia.gov, PO Box 5800 MS 1304, Albuquerque NM 87185, United States ; Andrew D. Price . (1) Center for
Integrated Nanotechnology, Sandia National Laboratories, Albuquerque NM 87185, United States
The reaction where free radicals are transferred from solution to a substrate and then grow a polymer from the surface has
been known for some time. Still, there has been very little systematic study of the reaction and the materials that can be
prepared through its use. We believe that this reaction is a convenient and versatile approach to forming very dense polymer
monolayers on surfaces. Of particular interest is the ability to grow extremely thin polymer films (<5nm) that have no gaps
between neighboring chains. The reaction can be used for all polymers that can be formed through free radical polymerization,
and requires no custom synthesis of starting materials. The general approach we have taken is to coat a substrate with a selfassembled monolayer terminating with a thiol group. When a polymerization is performed via a free radical initiator (e.g. AIBN)
in the solution over the surface, some fraction of the radicals transfer to the substrate, initiating the growth of a surface bound
polymer layer. By controlling the reaction conditions, films from a few nanometers to more than a hundred nanometers can be
prepared. Details of synthetic methods, extensive characterization of the resultant materials, and potential applications will be
presented. Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly
owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's National Nuclear Security
Administration under contract DE-AC04-94AL85000.
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1246. Synthesis, characterization and antimicrobial activity of silver nanoparticles against Escherichia coli O157:H7.
(1)
(2)
Claudia Ortiz López , ortizc@uis.edu.co, Carrera 32 N°31-05, Bucaramanga Santander, Colombia ; Rodrigo Torres Sáez ;
(2)
Jenniffer Cruz . (1) School of Bacteriology and Clinical Laboratory, Universidad Industrial de Santander, Bucaramanga
Santander NA, Colombia (2) School of Chemistry, Universidad Industrial de Santander, Bucaramanga Santander NA,
Colombia
Increase of infections caused by multi-resistant microorganisms, progressive diminishing of antibiotic efficacy and lack of
production of new antibiotics, has caused great interest in development of new strategies for treatment of infectious diseases.
Ultimately, use of nanomaterials such as silver nanoparticles (AgNPs) has received remarkable interest because of their
inhibitory and antibacterial properties. In this work, antimicrobial effect of AgNPs against E. coli O157:H7 was studied. AgNPs
were synthesized through chemical reduction, using AgNO3 as precursor, and NaBH4 as reducing agent. AgNPs were
stabilized with poly-vinylpyrrolidone (PVP) and poly-vinylalcohol (PVA). AgNPs were also characterized through transmission
electronic microscopy (TEM), UV-Vis spectroscopy and dynamic light scattering (DLS). Synthesized AgNPs showed spherical
conformations with average sizes around 9-20 nm, exhibiting a remarkable inhibitory and bactericide effect against E.coli
O157:H7 at concentrations in levels between 5 and 10 µg/mL. Finally, it was observed that AgNPs with lower sizes were more
effective as antimicrobial compounds.
1247. Multi-component self-assembly of molecule based materials by coordination networks and weak intermolecular
(1)
synthons. Lars Öhrström , ohrstrom@chalmers.se, Division of Chemistry and Biochemistry, Gothenburg Vastra Gotaland
(1)
(1)
41296, Sweden ; Mohamed Ghazzali ; Vratislav Langer . (1) Department of Chemical and Biological Engineering, Chalmers
University of Technology, Gothenburg 41296, Sweden
The construction of molecular devices incorporating different functions can be achieved by covalent synthesis. However, the
cost of such materials may become forbidding in real applications if a large number of synthetic steps are required. Thus, if the
final properties do not depend on covalently linking the parts, it would be advantageous to let a multi-component system selfassemble in a way that creates the desired relation between all the molecules. Here we explore this strategy to create an
ordered multi-component system inside a 2D metal-organic framework (MOF). The coordination polymer [Fe(SCN)2(bis-4pyridylaldazine)2]n [Fe(phenanthroline)3]2n(ClO4)2n·nbis-4-pyridylaldazine·4nH2O 1 was crystallised from a MeOH/MeCN
4+
solution and the structure consists of layered (4,4) 2D-nets with supramolecular ([Fe(phen)3]2bphz) units in the pores and
disordered water and perchlorate anions.
The same supramolecular motif could be independently prepared as
2+
[Fe(phen)3]2·bphz(ClO4)4×xMeOH 2, and the [Ru(phenanthroline)3] derivative 3, isotructural to 1, was also prepared although
a complete structure determination was prevented by low crystal quality. Compounds 1 and 3 are rare examples of how
several large and different components can be assembled inside a 2D coordination network and provide a concept for multicomponent self-assembly.

(1)

1248. New host-guest systems for applications in polymer science. Harry W. Gibson , hwgibson@vt.edu, 107 Davidson
(1)
(1)
(1)
(1)
Hall, Blacksburg VA 24061-0212, United States ; Zhenbin Niu ; Minjae Lee ; Daniel V. Schoonover ; Terry Price . (1)
Department of Chemistry, Virginia Tech, Blacksburg VA 24061, United States
Some new hosts for paraquat guests have been designed, synthesized and elaborated. These new systems were designed to
be used in low polydispersity polymers as end and center groups to enable self-assembly of novel chain extended, star, block
and graft copolymer architectures. The new model host-guest systems will be described in detail, with particular emphasis on
their single crystal X-ray structures, and then applications to polymeric systems will be summarized.
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1249. Simple synthetic route to obtain silver nanoparticles with chitosan as a stabilizer. Maribel G Guzman ,
(1)
(2)
(2)
mguzman@pucp.edu.pe, Av. Universitaria 1801, Lima Lima Lima 32, Peru ; Gisella Lucero ; Jean Dille ; Stéphane Godet .
(1) Engineering Department, Pontificia Universidad Católica Del Perú, Lima Lima Lima 32, Peru (2) Matters and Materials
Department, Université Libre de Bruxelles, Brussels Brussels, Belgium
Synthesis of nanosized particles with antibacterial properties is of great interest in the development of new pharmaceutical
products. Silver nanoparticles (Ag-NPs) have been known to have inhibitory and bactericidal effects. In this article we present
the synthesis of Ag-NPs prepared by chemical reduction from aqueous solutions of silver nitrate with a hydrazine hydrate as
reductant and chitosan as a stabilizer (Figure 1).

We have used UV-Vis absorption spectroscopy, transmission electron microscopy imaging (TEM) and energy-dispersive X-ray
spectroscopy (EDX) to characterize the nanoparticles. The average size and morphology of the silver nanoparticles were
determined by image analysis on TEM photographs. The results indicate that the nanopowders obtained with chitosan during
the synthesis are more dispersed than those obtained adding chitosan to the metallic colloids obtained previously. The silver
nanoparticles were impregnated to the cotton tissue by two different ways. Finally, the antibacterial activity of the silver
nanoparticles impregnate was measured by the Kirby-Bauer method. For anti-bacterial function test, Staphylloccoccus aureus,
Staphylococcus aureus MRSA (Gram-positive) and Escherichia coli, Pseudomonas aeruginosa (Gram-negative) were used as
the bacilli. Preliminary results showed reasonable bactericidal activity against bacilli.
1250. Synthesis and functionalization of cobalt nanoparticles as potential candidates for biomedical applications.
(1)
Celia M. Osorio-Cantillo , celia.osorio@upr.edu, 259 Alfonso Valdez Blvd, Luis Stefany Bldg S-314, Mayagüez Puerto Rico
(2)
(3)
(4)
00680, United States ; Adriana N. Santiago-Miranda ; Oscar J. Perales-Perez ; Maxime J-F Guinel . (1) Department of
Chemistry, University of Puerto Rico, Mayagüez Puerto Rico 00680, United States (2) Department of Chemical Engineering,
University of Puerto Rico, Mayagüez Puerto Rico 00680, United States (3) Department of Engineering & Materials Science,
University of Puerto Rico, Mayagüez Puerto Rico 00680, United States (4) Department of Chemistry, University of Puerto
Rico, Rio Piedras Puerto Rico 00936, United States
Magnetic nanoparticles have gained extensive interest in recent years due its potential applications consequence of their
tunable magnetic properties. Therefore, research efforts are focused on the development and understanding of synthesis
routes to control their size, structure, composition, and chemical reactivity at the nanoscale. In the nanomedicine field, the
size, phase and composition-dependent magnetic properties exhibited by these nanomaterials hold the potential to be
exploited as a host of other applications including hyperthermia, magnetic drug targeting, and magnetic resonance imaging
(MRI) contrast agents, to cite a few cases. Magnetic metal nanoparticles can be considered as promising candidates for the
envisioned applications. Accordingly, the present work addresses the synthesis and characterization of nanocrystalline cobalt
particles produced through a modified polyol-process conducive to the formation of colloidal stable Co. XRD characterization
evidenced the influence of oleate and acetate species on the formation and growth-inhibition of crystalline fcc-Co with
controlled average crystallite sizes in the 24 nm-9 nm range. Magnetic measurements confirmed the strong influence of
synthesis conditions on crystal structure and hence, on magnetic properties. As-synthesized nanoparticles exhibited low
coercivity values below 100 Oe, and magnetization as high as 155 emu/g. These values agreed with the soft magnetic nature
of the fcc-Co phase. A detailed discussion of the synthesis conditions and results will be presented.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 443

1251. Intercalation of Ti and Mo based-metallocene derivatives in zirconium phosphate for potential use as drug
(1)
carriers. Barbara Casañas Montes , barbaracm11@gmail.com, P.O. BOX 23346, Río Piedras Puerto RIco 00931, Puerto
(1)
(1)
(1)
(1)
(2)
(1)
Rico ; Cindy Barbosa ; Coralis Ramos ; Cindy Collazo ; Isatis Cintrón ; Enrique Meléndez ; Jorge L Colón . (1)
Department of Chemistry, University of Puerto Rico, Río Piedras Campus, San Juan Puerto RIco 00931, Puerto Rico (2)
Department of Chemistry, University of Puerto Rico, Mayaguez Campus, Mayaguez Puerto RIco 00681, Puerto Rico
Zirconium bis(monohydrogen orthophosphate) monohydrate (Zr(HPO4)2·H2O, α-ZrP) is the best characterized zirconium
phosphate (ZrP). The highly hydrated phase of the layered ZrP, known as the 10.3 Ǻ phase, is an acidic ion exchanger that
has been used for the immobilization of several photo-, bio- and redox-active compounds. The applications for these materials
can range from being used as catalysts, electron transfer systems, drug carriers and modified electrodes. Among the bioactive
compounds are the metallocene derivatives known as titanocene dichloride and molybdocene dichloride, which have been
proposed and investigated as potential anticancer drugs. We use the 10.3 Å phase of ZrP as a host to intercalate by direct ion
exchange these metallocene derivatives and chemically and electrochemically characterize them for possible applications in
biotechnology. ZrP is suitable to produce robust titanocene/molybdocene dichloride-intercalated nanomaterials that will have
better stability as drug carriers compared to non-layered materials. The intercalated materials were characterized using IR
spectroscopy, X-ray powder diffraction (XRPD) and SEM-EDS. The XRPD data indicates that new intercalated phases with
expanded interlayer distances of 9.9 Å and 11.0 Å were obtained. For the cyclic voltammetry experiments of the intercalated
materials we prepared modified carbon paste electrodes at different loading levels of the intercalated material to analyze their
electrochemical behavior. We will present the characterization and electrochemical characteristics of the unintercalated
metallocene derivative as well as those of the intercalated materials.
1252. High-precision method for determination of doxorubicin interactions with citric acid-stablized Fe3O4 magnetic
(1)
nanoparticles. Krzysztof Nawara , knawara@chem.uw.edu.pl, Pasteur 1, Warsaw mazowieckie 02-093, Poland ; Jerzy
(1)
(2)
(1)
Romiszewski ; Zbigniew Figaszewski ; Paweł Krysiński . (1) Department of Chemistry, University of Warsaw, Warsaw,
Poland (2) Department of Biology and Chemistry, University of Białystok, Białystok, Poland
We demonstrate a simple, quantitative approach for the determination of doxorubicin, bound to citric acid-functionalized Fe3O4
nanoparticles, using fluorescence spectroscopy. The presence of nanoparticles seriously complicates the quantitative spectral
analysis of the system due to the interaction of electromagnetic radiation with nanostructures. Usually strong absorption, light
scattering and undesired fluorescence are the obstacles that limit the application of fluorescence spectroscopy. Magnetic
separation or centrifugation could be employed to separate the analyzed solution from nanoparticles. However, this procedure,
applied especially to very diluted and stable nanoparticulate colloids, produce quite an unsatisfactory results. To overcome all
these limitations we introduced a three-phase (water/nanoparticles/ethyl acetate) system, that allows to study the fluorescence
of doxorubicin in ethyl acetate phase existing in equilibrium with water phase. The citric acid-functionalized nanoparticles form
stable dispersion in water, thus they do not affect the fluorescence in organic phase. Furthermore, fluorescence quantum yield
of doxorubicin is much higher in ethyl acetate than in water, assuring high precision of our approach. We believe that threephase system method could be easily applicable to many similar systems, providing a valuable information towards the
understanding of nanoparticles interactions with many different molecules (eq. drugs, peptides, proteins). Hence, it might offer
an insight into pharmacokinetics, where nanostructures serve as drug carriers.
1253. CNT with popcorn shape gold based novel hybrid nanomateial for targeted diagnosis and phototherapy
(1)
treatment of human cancer cells. Paresh C Ray , paresh.c.ray@jsums.edu, 1400 J R Lynch Street, Jackson MS 39217,
United States . (1) Chemistry, Jackson State University, Jackson MS 39217, United States
Cancer presents greatest challenges in public health care in today's world. The key to ultimately successful treatment of
cancer disease is an early and accurate diagnosis. Here we discuss our recent report on the the chemical design of popcorn
shape gold nanoparticle-decorated carbon nanotube based surface enhanced Raman scattering (SERS) probe for targeted
diagnosis of breast and prostate cancer cell line in 10 cells/mL level. Our experimental data show that in the presence of
targeted human cancer cell, aptamer conjugated popcorn shape gold nanoparticle decorated CNTs forms several hot spots,
which provided a significant enhancement of the Raman signal intensity of CNTs D and G bands by six orders of magnitude.
Current chemotherapy treatment is often associated with severe side effects, as a result, new procedure that do not rely on
traditional chemo therapeutic regimes, is very much need for public health as well as world economy. Here we discuss the use
of hybrid nanoparticle to kill the human can cell line selectively. Our experimental result have shown that 10 minutes
phototherapy treatment by 120 mW, 785 nm laser, is enough to kill cancer cells very effectively. Possible mechanisms and
operating principle of our SERS assay have been discussed. Ultimately, this nanotechnology driven assay could have
<tt>enormous potential applications in </tt>rapid, on-site targeted early stage cancer detection and to providing effective
treatment of cancer disease.
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1254. Affinity-based delivery as a novel therapeutic delivery platform. Julius N. Korley , jnk9@case.edu, 10900 Euclid
(1)
(1)
Avenue, Wickenden #218, Cleveland OH 44106, United States ; Horst A. von Recum ; ThimmaReddy Thatiparti . (1)
Department of Biomedical Engineering, Case Western Reserve University, Cleveland OH 44106, United States
A novel drug delivery platform technology has been developed that has the ability to release small hydrophobic drugs with
near linear release over time. This technology is controlled release of therapeutics using molecular interactions to obtain
release rates and durations not available by diffusion alone. Hydrogels were generated based on β–cyclodextrin. These
hydrogels were characterized and it was determined that the mechanical properties are tunable by varying the type and
concentration of crosslinkers. To evaluate this platform technology both in vitro and in vivo, antibiotics of varying degrees of
hydrophobicity were loaded and released. Data generated from these studies demonstrated therapeutic delivery for greater
than 40 days. Dextran-based hydrogels were used as a control as the structure of dextran does not have the ability to form the
same molecular interactions (inclusions) that create an affinity toward the loaded molecule. In conclusion, affinity-based
delivery can be used as a tunable drug delivery platform that is able to load antibiotics and obtain longer, more linear release
profiles than purely diffusion-based systems.
(1)

1255. Nanostructured membrane materials for oxygen separation. Nikolai Z. Lyakhov , lyakhov@solid.nsc.ru,
(1)
Kutateladze 18, Novosibirsk Novosibirsk 630128, Russian Federation ; Alexander P. Nemudry . (1) Institute of Solid State
Chemistry and Mechanochemistry SB RAS, Novosibirsk 630128, Russian Federation
Investigations carried out at the Institute demonstrated that grossly nonstoichiometric ferrites and cobaltates with perovskite
structure are nanostructured materials. Nanostructuring arises as a result of the high concentration of defects (oxygen
vacancies, dopant ions) in the crystal lattice the interaction between which is accompanied by the formation of nanosized
domains with vacancy-ordered structures. As a result, grossly nonstochiometric perovskites based on ferrites and cobaltates
possess high density of interfaces (domain, antiphase and twin boundaries) that are known to be fast diffusivity pathways for
oxygen transport. This feature of nonstoichiometric strontium cobaltite and ferrite was used to develop oxygen permeable
membrane materials used for oxygen separation from air in catalytic membrane reactors. It was demonstrated that partial
substitution (~5 at. %) of Fe or Co by highly charged dopant ions (Nb, Mo, W) causes texturing of oxides at the nanosized
level with the formation of ordered brownmillerite domains, and interfaces accumulating excess of oxygen. Oxygen fluxes
through dense membranes based on such materials do not depend on membrane thickness in the range 1-2 mm, while the
deposition of a catalyst on permeate side of membrane results in a two fold increase in the fluxes. Thus, the low activation
energy of oxygen diffusion in nanostructured materials leads to the fact that oxygen permeability is probably controlled not by
the bulk diffusion of oxide ions in massive membranes but by the exchange reactions on the membrane surface. This allows
one to reject expensive thin-film technologies in developing the membranes for oxygen separation from air and partial
oxidation of hydrocarbons in catalytic membrane reactors.
(1)

1256. Transformation of carbohydrates into high-value chemicals using heterogenous catalysts. Izabela Nowak ,
(1)
nowakiza@amu.edu.pl, Grunwaldzka 6, 60-780, Poznan Poznan, Poland ; Katarzyna Jagodzinska . (1) Faculty of Chemistry,
Adam Mickiewicz University, Poznan Poznan, Poland
Biomass is one of the most important feedstock for the renewable production of fuels, chemicals and energy. The production
of chemicals from biomass is also necessary; indeed the only renewable source of liquid transportation fuel is currently
obtained from biomass. Carbohydrates represent by far the most numerous group of organic products and materials. In fact,
they constitute about two thirds of the renewable biomass and are still a cheap source for the production of chemicals.
Heterogeneous catalysts doped with different d-electron metals were used for the eco-friendly selective reactions,. As the
matrix mesoporous materials such as SBA-15 and BA-16 were applied. All reactions studied were carried out in a fixed-bed
reactors. Samples were analyzed using liquid chromatography with UV and R.I. detectors. Both the dehydration of glucose into
HMF and the rehydration of HMF into levulinic acid were catalyzed. Since glucose is a highly reacting polyalcohol, by using a
weaker acid catalyst such as NbSBA-15, the formation of a considerably higher amount of HMF is possible. However, when
using a strong acid such as Nb2O5·nH2O, it can accelerate the rehydration of HMF into levulinic acid.
1257. The role of surface chemistry in the design of low cost diagnostics devices: Dye-doped silica nanoparticles as
(1)
efficient fluorescent labels and carriers for targeted drug delivery. Vladimir Gubala , vladimir.gubala@dcu.ie,
(1)
(1)
(1)
Glasnevin, Dublin 9 Dublin, Ireland ; Robert I Nooney ; Ram Prasad Gandhiraman ; Christy O[apos]Mahony ; Nam Cao
(1)
(2)
Hoai Le ; David E. Williams . (1) Biomedical Diagnostics Institute, Dublin City University, Dublin, Ireland (2) The MacDiarmid
Institute for Advanced Materials and Nanotechnology, University of Auckland, Auckland, New Zealand
Increasing the signal to noise ratio and response time is often paramount for achieving clinically relevant sensitivity and limits
of detection in rapid diagnostic devices. In antibody-based assays, the measured signal can be amplified through the
replacement of molecular fluorophores with dye-doped nanoparticles (NP) (figure 1a). Such novel labels show high
photostability and fluorescence intensity. However, the benefits of using NPs can only be realized if they are coated efficiently
with detection antibody, have good colloidal stability and the ratio of specific to non-specific binding is high enough. Here we
present a novel approach to sensitize the NPs with biorecognition elements through a cross-reaction of amino functionalized
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NPs and multivalent PAMAM dendrimer used as a linker/spacer. We will show that by controlling the fraction of the NP surface
that is active for antigen binding, a significant increase in the assay kinetic rates and improvements in assay sensitivity can be
achieved.
We will also demonstrate the applicability of fluorescent NPs as specific drug carriers in the first nanoparticle-based targeted
delivery of a tumor suppressive microRNA, to neuroblastoma tumors in a murine orthotopic xenograft model (figure 1b).

(1)

1258. Synthesis of fine chemicals from renewable sources over mesoporous molecular sieves. Izabela Nowak ,
(1)
nowakiza@amu.edu.pl, Grunwaldzka 6, 60-780, Poznan Poznan, Poland ; Agnieszka Feliczak-Guzik . (1) Faculty of
Chemistry, Adam Mickiewicz University, Poznan, Poland
Since 1992, when ordered mesoporous materials were synthesized for the first time, mesoporous molecular sieves have been
used in several catalytic processes as very efficient heterogenous catalysts. The aim of this work was the application of
mesoporous molecular sieves containing niobium in the field of heterogeneous catalysis. Different types of molecular sieves,
i.e., MCM-41, SBA-15, SBA-16, FDU-1 and MSU-X were used for this purpose. It was found that on one hand mesoporous
materials have the advantage of presenting high surface areas and pore volumes. On the other hand, they may afford good
catalysts for: (i) the oxidation of terpenic molecules which are too large to have access to catalytic sites in microporous
material and (ii) transformation of glycerol into valuable chemicals. Oxidation reactions account for a very important process in
the synthesis of fragrances. Thus, a number of one-step processes of paramount importance in the development of clean
technology were studied with catalysts designed to oxidize terpenes (geraniol, limonene, a-pinene) with hydrogen peroxide
under mild conditions. The inner surfaces of mesoporous silicas were also engineered to yield high-performance products of
acetalization, ketalization and etherification of glycerol to new compounds, called solvo-surfactants at Nb(V)-centered active
sites. These types of chemicals are of great interests since they exhibit both properties of solvents, e.g. volatility and
surfactants, e.g. reduction of interfacial tensions, formation of emulsions and microemulsions. The obtained chemicals may be
used in cosmetic, pharmaceutical and chemical industry.
(1)

1259. Gold nanoparticles doped with a fluorescent pyridinium salt.
Cristian A Tirapegui ,
(2)
cristian.tirapegui@gmail.com, Av Alameda 3363, Estacion Central Santiago 9170022, Chile ; Cristian M Vera ; Carolina A
(2)
(2)
(1)
Adura ; Juan F Silva ; Carolina P Aliaga . (1) Departaqmento de Ciencias del Ambiente, Universidad de Santiago de Chile,
Santiago Estacion Central 9170022, Chile (2) Departamento de Química de los Materiales, Universidad de Santiago de Chile,
Santiago Estacion Central 9170022, Chile
Fluorescent nanoparticles were prepared gold doped with a fluorescent pyridinium by classical method HAuCl4 reduction with
sodium citrate and subsequent replacement of this tricarboxylate by 1 - (4-mercaptophenyl)-4-phenyl-2 ,6-di (thien-2 -yl)
pyridinium perchlorate for pseudosphere nanoparticles, which show a large bathochromic shift (ca 90 nm) in absorbing and
emission maximum respect to the fluorophore in solution. Also was developed an approximate method for obtaining the
average number of molecules of fluorescent pyridinium salt nanoparticle through simple spectrophotometric measurements.
We recorded the size distribution of nanoparticles according to the time tetrachloroauric acid reduction wich were
characterized by scanning electron microscopy (SEM), transmission electron microscopy (TEM), atomic force microscopy
(AFM) and ligth scattering, spectroscopy fluorescence, and UV-vis.
Acknowledgements to CONICYT for doctoral fellowship.
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1260. Ranking the interaction of elastomers with silica fillers using computational calculations. Leon D. Perez ,
(2)
leon.perez@gmail.com, cl 62 52-59, Medellin Antioquia, Colombia ; Betty Lopez . (1) Department of Materials Engineering,
University of Antioquia, Medellin Antioquia, Colombia (2) Material research group, University of Antioquia, Colombia
In many applications, elastomers need to be reinforced with fillers to improve their mechanical properties; good reinforcement
requires favorable interactions between the elastomeric chains and the surface of the filler particles. In the present research
computational methods are used to estimate these interactions, and thereby guide choices of fillers for elastomers based on
the structures of the two components in nanocomposites in general. The estimation of the interaction energy of small
molecules structurally analogous to styrene butadiene rubber, butadiene rubber and acrylonitrile butadiene rubber with a silica
model were carried out using Gaussian03 package program. The results are in good agreement with the experimental rank of
nitrile, aromatic and 1-alkene compounds regard to the magnitude of favorable interactions with silica particles obtained from
inverse gas chromatography. For the nitrile compounds, the formation of hydrogen bonds was predicted, and the interactions
of the aromatic and 1-alkene compounds with silica were shown to be dependent on electron transfer from the silica to the
tested molecules.
1261. Comparison of photosensitivity in Nanocrystalline diamond and Sn/CNF's nano-composites. Frank
(1)(2)
Mendoza
, frankmendoza1@gmail.com, University of Puerto Rico, Department of Physics, POBOX 70377, San Juan
(1)(2)
(2)(3)
(1)(2)
(2)(3)(4)
Puerto Rico 00936-8377, Puerto Rico ; Vladimir Makarov
; Brad Weiner
; Gerardo Morell
; Dionne Hernandez
.
(1) Department of Physics, University of Puerto Rico, San Juan Puerto Rico 00936-8377, United States (2) Institute for
Functional Nanomaterials, San Juan Puerto Rico 00936-8377, United States (3) Department of Chemistry, University of Puerto
Rico, San Juan Puerto Rico 00936-8377, United States (4) Pre-doctoral Fellowship, NASA Harriet Jenkins, San Juan Puerto
Rico 00936-8377, United States
This work reports a systematic study of photosensitivity of sulfur-doped nano- (NCD) crystalline diamond film and Sn-carbon
nanofibers composites (nano-Sn/CNFs) surfaces synthesized by hot-filament chemical vapor deposition. The structure and
composition of these materials were characterized by raman spectroscopy, scanning electron microscopy, transmission
electron microscopy and X-ray diffraction. The photo-detection was possible by means of photo induced field emission based
in the photosensitivity of the materials. NCD film show high sensitivity in the UV region which was studied using a steady state
broad UV excitation source and two pulsed UV laser radiations, lexc=248 nm and lexc=193 nm respectively. Nano-Sn/CNFs
shows photosensitivity response at lexc=658 nm radiation and the desirable sensing characteristics towards NH3 gas at room
temperature. A possible phenomenological model was applied to help understand the role of defects and dopant concentration
on the materials' photosensitivity.
1262. Polyarylene and semi-fluorinated polymer platforms for electronic and photonic applications. Dennis W. Smith
(1)
(1)
(1)
Jr. , dwsmith@utdallas.edu, 800 W. Campbell Rd., BE26, Richardson TX, United States ; Daniel K. Dei ; Babloo Sharma ;
(1)
(1)
(1)
(1)
Shaoli Fang ; Jingbo Wu ; Benjamin R. Lund ; Ray H. Baughman . (1) Department of Chemistry and The Alan G.
MacDiarmid NanoTech Institute, University of Texas at Dallas, Richardson TX 75080, United States
The first platform involves the thermal Bergman cyclo-rearrangement and polymerization of bis-o-diynylarene (BODA)
monomers afford processable polyarylene intermediates (200 °C) and conjugated polyarylene networks at higher temperature
(450 °C). BODA monomers are prepared in three steps from commercial bis-phenols. The unique polymerization of the BODA
monomers form intermediates that are processable prior to fabrication and cure and are studied for applications such as thin
films and submicrogratings for electronics, composites, light emitting diodes, sensors, dielectrics & conductors. We have
shown that BODA monomers covalently react with insoluble multilayer fullerenes (carbon nano-onions, CNO) affording direct
functionalization and solution processability of the CNOs. BODA-co-C60 polymers have been used with nanostructured SnO2
electrodes for photo-voltaic applications. Most recently, BODA monomers have been polymerized within CNT yarns resulting
in preliminary enhancement of mechanical properties. The second platform includes unique step-growth polymers prepared
from fluoro-olefins. Perfluorocyclobutyl (PFCB) aryl ether polymers are prepared via step-growth thermal cyclopolymerization
of aryl trifluorovinyl ether (TFVE) monomers for a variety of applications desiring an optically tunable, thermally stable, and
processable fluoropolymer. More recently, fluorinated aryl vinylene ether (FAVE) polymers were prepared from the
condensation of functionalized bisphenols with TFVEs. These fluoropolymers are solution processable, exhibit excellent
thermal stability, and possess the ability to undergo thermal crosslinking without the use of post-curatives. In addition, we
present a new class of semi-fluorinated polymers from octafluorocyclopentene. We have successfully synthesized
perfluorocyclopentenyl (PFCP) aryl ether homopolymers and copolymers in one step via nucleophilic substitution with
bisphenols and octafluorocyclopentene. In addition to PFCB and FAVE, here we present PFCP semi-fluorinated polymers for
potential electro-optic applications, and also for energy harvesting applications depending on the choice of chromophore
incorporation. The unique combination of properties exhibited by these two materials platforms may enable the development of
efficient light-to-energy conversion systems in combination with a light harvester.
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1263. Understanding the nanostructure of historical parchment: informing conservation practise? Lee G Gonzalez ,
GonzalezLG@cf.ac.uk, Maindy Road, Cardiff Cardiff CF24 4LU, United Kingdom . (1) School of Optometry and Vision
Sciences, Cardiff University, Cardiff CF24 4LU, United Kingdom
Parchment has been used as a writing material for thousands of years. Many of the world's most iconic works are written on
parchment, these include the Declaration of Independence, the Magna Carta and the Dead Sea Scrolls. Material Science has
played an important role in understanding the structure of parchment. This has had profound consequences for the field of
conservation science because it has enabled conservators to design more suitable preservation and conservation treatments.
This presentation will provide an up to date evaluation of how material science has impacted in the field of conservation
through the understanding of the nanostructure of historical parchment. This presentation will describe:
a) The origin and structural composition of parchment;
b) How the techniques of X-ray Diffraction, mechanical testing and FTIR are used to analyse parchment structure;
c) Case study examples, which demonstrate how understanding of parchment structure has benefits for the conservation
community
1264. Towards improved CO2 sequestration and utilization strategies: Computational prediction of binding sites and
(1)
fundamental interactions. Angela K. Wilson , akwilson@unt.edu, 1155 University Circle, #305070, Denton Texas 76203(1)
(1)
(1)
5070, United States ; Thomas R. Cundari ; Michael L. Drummond ; Cong Liu . (1) Department of Chemistry and Center for
Advanced Scientific Computing and Modeling, University of North Texas, Denton Texas 76203-5070, United States
We overview our recent work aimed toward gaining an improved understanding of the fundamental chemistry of carbon
dioxide, from its interaction with metals to the binding of CO2 within proteins. Strategies that have been employed range from
high accuracy prediction of interactions via the ab initio correlation consistent composite approach (ccCA) to CO2-formatics
based approaches, providing significant insight towards catalytic strategies that can aid in recycling CO2, as well as towards
protein-based carbon capture and sequestration systems.
1265. What are fundamental mechanisms for the motion of nanocars and molecular rotors on surfaces? Anatoly B
(1)
(1)
Kolomeisky , tolya@rice.edu, 6100 Main Street, Houston Texas 77005-1892, United States ; Alexey V Akimov . (1)
Department of Chemistry, Rice University, Houston Texas 77005-1892, United States
Artificial molecular motors, known as nanocars, and molecular rotors have attracted attention as potential candidates to
develop new devices and materials with tailored and controlled properties. However, fundamental mechanisms of motion of
these molecules at the single-molecule level are still not well understood. Experimental studies on these nanoscale objects
suggest complex dynamics that depend on many factors. We have developed a theoretical approach that combines molecular
dynamics simulations and simple phenomenological models to investigate what factors control mechanisms of nanocars and
molecular rotors bound to metallic surfaces. Our analysis suggests that rotational and translational dynamics is determined by
the size of the molecules, by the symmetry of the surfaces and the molecules, and by interactions with the surfaces. Our
theoretical predictions not only allow explaining current experimental observations, but also suggest specific experimental
tests on mechanisms and dynamics.
1266. Discovery of dozy chaos and discovery of quanta: Analogy being in science and perhaps in history of
(1)
civilization. Vladimir V. Egorov , egorov@photonics.ru, 7a Novatorov Street, Moscow Moscow Region 119421, Russian
Federation . (1) Photochemistry Center, Russian Academy of Sciences, Moscow Moscow Region 119421, Russian Federation
Dozy chaos was introduced into science at the beginning of the 21st century as a novel physical substance to describe
extended multiphonon transitions [1–3]. The necessity for introducing this substance stems from the presence of inherent
singularity in the probability of extended transitions as a result of transit beyond the adiabatic approximation in the quantum
mechanics of electron-nuclear motion. By dozy chaos the light electrons succeed in controlling the motion of extremely heavy
nuclei in the transient state, making it chaotic. The introduction of a novel physical substance into science in order to eliminate
singularity is not new to physicists. It is common knowledge that the quantum hypothesis was introduced into science at the
beginning of the 20th century in order to eliminate singularity in the distribution function of black light at high frequencies. The
novel quantum theory originated in the hypothesis of dozy chaos gives an insight into a whole series of the basic experimental
results in chemistry [4–9], which defied understanding in the context of the standard quantum mechanics of electron-nuclear
motion for many decades [1–3,10–12] (barring [6,12]). All the above suggests that trends in the future development and
applications of the dozy-chaos theory of quantum transitions may be such immense as were in the case of the standard
quantum mechanics not long ago.
References:
[1] V.V.Egorov, Chem.Phys. 269 (2001) 251
[2] V.V.Egorov, J.Chem.Phys. 116 (2002) 3090.
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[3] V.V.Egorov, Physics Procedia 2 (2009) 223.
[4] J.N.Brönsted, Chem. Rev. 5 (1928) 231.
[5] K.Naito, A.Miura, JACS 115 (1993) 5185.
[6] E.E.Jelley, Nature 139 (1937) 631.
[7] G.Scheibe, Angew. Chem. 50 (1937) 212.
[8] L.G.S.Brooker et al., JACS 62 (1940) 1116.
[9] T.H.James (Ed.), The Theory of the Photographic Process, Macmillan, N.Y., 1977.
[10] V.V.Egorov, Russ.J.Phys.Chem. 64 (1990) 1245.
[11] V.V.Egorov, TSF 284–285 (1996) 932.
[12] V.V.Egorov, J.Lumin. 131 (2011) 543.
1267. Charge distribution of bimetallic Pd-Pt clusters plays a key role in their catalytic activity. Cristian Blanco
(1)
(2)
Tirado , cris@ciencias.uis.edu.co, Carrera 27 Calle 9, Bucaramanga Santander AA 678, Colombia ; Carlos M. Celis ; Jose
(2)
(2)
(2)
L. Gomez ; Aristobulo Centeno ; Sonia A. Giraldo . (1) Department of Chemistry, Universidad Industrial de Santander,
Bucaramanga AA 678, Colombia (2) Department of Chemical Engineering, Universidad Industrial de Santander, Bucaramanga
AA 678, Colombia
The influence of particle size and composition on the electronic charge distribution of bimetallic Pd-Pt nanoparticles was
studied using ab initio calculations. Clusters with particle sizes of 13 and 55 atoms with different Pd/(Pd+Pt) ratio were used.
An Icosahedral core-shell structure was chosen as model. Combinatorial possibilities were considered for 13 atom clusters to
select the lowest energy homotops by using single point energy calculations. Segregation phenomenon of Pd was observed
for all compositions based on their internal energy. Charge distribution analysis was carried out using the Bader charge
analysis based on a grid of electronic density computed through DFT calculations, assuming neutral nanoparticles (q=0) for
the selected homotops. We found that external Pd atoms had an excess of positive charge due to a charge migration from Pd
to Pt as a consequence of the differences between their Fermi energies. Our results show a maximum quantity of electronδ+
deficient Pd surface species at a composition Pd/(Pd+Pt) ∼ 0.7, for 13 and 55 atom clusters, which is in agreement with
δ+
previous experimental results. Centeno et al. [1] have shown that the presence of electron-deficient Pd surface species has
an important role in selectivity of these catalysts towards desulphurization. Our results support the idea that bimetallic
(Pd/(Pd+Pt) ∼ 0.8) catalysts favors hydrogenation (HYD) route in HDS of dibenzothiphenes (DBT) instead of DDS route.
References:
[1] Baldovino-Medrano, V.G.; Eloy, P.; Gaigneaux, E.M.; Giraldo, S.A.; Centeno, A.; Development of the HYD route of
hydrodesulfurization of dibenzothiophenes over Pd-Pt/γ-Al2O3 catalysts; Journal of Catalysis; 2009, 267, 129.
1268. β2-Microglobulin segment forms dimer which resembles native protein aggregates. Mario A. Barón(1)
Rodríguez , mario@ciencias.uis.edu.co, Carrera 27 Calle 9, Ciudad Universitaria, Bucaramanga Santander AA 678,
(1)
Colombia ; Cristian Blanco-Tirado , cris@ciencias.uis.edu.co, Carrera 27 Calle 9, Ciudad Universitaria, Bucaramanga
(1)
(2)
Santander AA 678, Colombia ; Deisy Y. Rodríguez-Sarmiento ; Richard W. Vachet . (1) Department of Chemistry,
Universidad Industrial de Santander, Bucaramanga Santander AA 678, Colombia (2) Department of Chemistry, University of
Massachusetts, Amherst MA 01003, United States
β2-microglobulin forms amyloid fibers in patients with chronic renal disease. It has been shown that precipitation of proteins
starts by formation of dimers, followed by tetramers, then hexamers before nucleation of thesesubunits. Miranker and
coworkers suggested that the first interaction between the dimers takes place among the Glu50-Phe56 amino acids of each
monomer, however it is unclear the microscopic mechanism by which both protein units assembled together. In this work we
would like to shed light on this issue by using molecular simulations. We carried out docking simulations to ascertain how two
Glu50-Phe56 subunits of β2-m aggregate. Several conformations with higher docking scores were refined using molecular
dynamics and compared with structural data from experiments of β2-m dimers. We found that antiparallel conformations are
the most stable. Formation of dimers is in general spontaneous, which give credence to the idea that strong nonbonding
interactions play an important role in formation of amyloids. In particular we found that interactions between Leu54 and Phe56
strongly stabilized antiparallel conformations. On the other hand, the solvent accessible surface area data show the decrease
area while the dimer was formed, in excellent agreement with previous experimental results.
[1] Antwi,K., Mahar, M., Srikanth, R., Olbris, M., Tyson, J., Vachet, R. (2008) Cu (II) organizes β2-microglobulin oligomers but
is released upon amyloid formation. Protein Sci. 17, 748.
[2] Eakin, C., Berman, A., Miranker, A. (2006) A native to amyloidogenic transition regulated by a backbone trigger. Nat.
Struct. Mol. Biol. 13, 202.
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1269. Symemtry dynamics in leadership and management: Scientific approach to brain symmetry and entrepreneur
(1)
conditions of individuals and organizations. Jesus Gilberto Concepcion Garcia , jconcepcion@codetel.net.do, Andres
Avelino Garcia #16, Ens. Naco, Santo Domingo DN Z-7, Dominican Republic . (1) Department of Chemistry, Universidad
Nacional Pedro Henruquez Urena, Santo Domingo DN, Dominican Republic
Ion channeling effects and neurotransmitter interactions of the electrical impulse and chemical concentration in cell body
surface in the neuronal flow are well known. Velocity and excitability of the neurotransmiters are chemical and temperarture
dependence. Additionally, nuclear magnetic resonance imagining and other similar brain specroscopy have been used to
identify brain functions and interactions; however, these techniques have not answered the question of differences in thinking
coordination patterns and consciousness. Similarly, quantum mechanics have proposed mechanims for the electron
interaction i molecular brain transitions, but its interpretatiton is again for general answer and cannot take into account the
individual thinking differences. A symmetry model baed on Molecular Orbital symmetry of neurotransmitters and their
interaction with ion channeling effects is proposed that let us relate thinking coordination patterns of in idividuals with special
interest to leadership and management conditions and how can they by used for human resources, management and
ledership development in organizations. Heat sensitivity experiments and our model SED(R), Dynamic System Evaluation
demostrated that there exists a causal analogy in thinking coordination pattern for individual. Results on manufacturing and
service organizations, in education and sports will be discused.
1270. Liquid phase oxidation of benzyl alcohol catalyzed by manganese oxide: Kinetic analysis. Muhammad
(1)(2)
(2)
Saeed
, pksaeed2003@yahoo.com, Mardan, Mardan KPK 232200, Pakistan ; Mohammad Ilyas . (1) Department of
Chemistry, Abdul Wali Khan University, Mardan KPK 232200, Pakistan (2) NCE Physical Chemistry, University of Peshawar,
Mardan KPK 232200, Pakistan
Manganese oxide was prepared by mechano-chemical process in solid state and was characterized by chemical and physical
techniques. The catalytic activity of manganese oxide was studied by carrying out the oxidation of benzyl alcohol in liquid
phase using n-octane as solvent at temperature (<373) and Oxygen pressure ≤ one atmosphere. Benzaldehyde and benzoic
acid were identified as the reaction products. However, benzoic acid appeared in reaction mixture after complete conversion of
benzyl alcohol to benzaldehyde. Typical batch reactor kinetic data were obtained and fitted to the Langmuir-Hinshelwod, EleyRideal and Mars-van Krevelene models of heterogeneously catalyzed reactions. The Langmuir-Hinshelwood model was found
to give a better fit. However, the adsorption sites for benzyl alcohol were found to be homogeneous in nature and therefore,
the adsorption of benzyl alcohol was taking place according to the Langmuir Adsorption Isotherm. The heat of adsorption for
-1
benzyl alcohol was determined as -18.14 kJ.mol . The adsorption of oxygen followed the Temkin Adsorptin Isotherm, and
therefore, the heat of adsorption of oxygen shows a linear decrease with increase in the surface coverage. The maximum heat
-1
-1
of adsorption for oxygen at was –31.12 kJ.mol . The value of activation energy was found to be 71.18 kJ.mol , which was
apparently free from the influence of the heat of adsorption of both benzyl alcohol and oxygen.
(1)(2)

1271. First principles simulation of the electrochemical metal/liquid interface.
Juan A. Santana
,
(2)
santanajua@gmail.com, Lichtenbergstrasse 4, Garching Bavaria 85747, Germany ; Yasuyuki Ishikawa . (1) Department
Chemie & Catalysis Research Center, Technische Universität München, Garching Bavaria 85747, Germany (2) Department of
Chemistry, University of Puerto Rico, Garching Bavaria 85747, Germany
In the present work, first principal methods and finite cluster models are employed to simulated electrochemical processes at
the metal/liquid interface. The adsorption of sulfuric acid anions on single crystal platinum electrodes has been studied.
Results from the adsorption process of sulfuric acid anions on Pt(111) show that the anion adsorption begins with the
coordination of bisulfate in a two-fold site. The results also indicate that the sharp current spike on the hydrogen
voltammogram of Pt(111) in sulfuric acid solution arises from a rapid conformational change—deprotonation of the adsorbed
+
2bisulfate (HSO4 ) to form a stable ion pair (H3O -SO4 )—leading to a strong binding of the sulfate ion to a three-fold site on the
Pt(111) surface in the potential range 0.45-0.60 V. The computational method was also applied to study the interaction of
interfacial water with adsorbed CO on the platinum and platinum-ruthenium alloy electrodes. The theoretical study reveals a
new interpretation of interactions between water and CO adsorbed on platinum and platinum-ruthenium alloys under
electrochemical conditions, which rationalizes the observed quantitative relationship between infrared intensities for adsorbed
-1
CO and water, exhibiting a high-frequency O-H stretch (ca. 3650 - 3600 cm ). The theoretical model indicates that this
observed feature is due to a water molecule firmly hydrogen-bonded to CO(bridge).
1272. Withdrawn.
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1273. Ultrafast hydrogen atom migration in hydrocarbon molecules in intense laser fields. Kaoru Yamanouchi ,
kaoru@chem.s.u-tokyo.ac.jp, 7-3-1, Hongo, Bunkyo-ku Tokyo 113-0033, Japan . (1) Department of Chemistry, The University
of Tokyo, Bunkyo-ku Tokyo 113-0033, Japan
Ultrafast hydrogen atom migration processes in small hydrocarbon molecules such as methanol, allene, methylacetylene and
1,3-butadiene induced by an intense laser field are investigated by the coincidence momentum imaging method. We find that
the hydrogen atom migration proceeds extremely rapidly within 30 fs, and that not only one proton but also two protons
migrate, and that the spatial distributions of the migrating protons are spread so widely within a molecule, reflecting the wave
nature of protons. These experimental findings have shown that we need to develop a new theoretical framework beyond the
Born-Oppenheimer approximation. For describing the wave nature of protons, we propose a new theoretical approach in which
protons as well as electrons are treated as wave functions.
1274. Detecting of C2 radical in HFCVD reactor by REMPI and CRD methods; absolute calibration of the HFCVD
(1)
reactor by C2 concentration. Vladimir Makarov , vmvimakarov@gmail.com, PO BOX 23343, San Juan Puerto Rico 00931,
(1)
Puerto Rico ; Arturo Hidalgo , arthico@hotmail.com, PO BOX 23343, San Juan Puerto Rico 00931, Puerto Rico ; Gerardo
(1)
(2)
Morell ; Brad R Weiner . (1) Department of Physics, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico (2)
Natural Science Department, University of Puerto Rico, San Juan Puerto Rico 00931, Puerto Rico
The H2 + CH4 (0.4%) mixture was studied in Hot Filament Chemical Vapor Deposition (HFCVD) reactor. Total gas pressure of
the used mixture is 20 Torr, total gas flow is 100 cc. The C2 radical was detected in HFCVD reactor by Resonance
Enhancement Multi Photon Ionization (REMPI) and Cavity Ring Down (CRD) spectroscopic methods. The absolute
concentration of C2 radical was calculated from analysis of CRD Decay curves measured for empty cell and for cell in active
reactor conditions. Obtained values of the respective CRD decay times are 10.2 and 8.2 ms, respectively. Analysis of
measured C2 radical REMPI and CRD spectra allowed estimate rotation temperature of this radical in different areas around
the filament. The C2 radical concentration in different areas around the filament was as well estimated. Obtained data proved
that during HFCVD of diamond thin film process the C2 is formed and it plays important role for carbon transport in reactor.
1275. Analytical methods in fine particle technology – A comparison of methods for particle size distribution analysis.
(1)
Anthony Thornton , tony.thornton@micromeritics.com, 4356 Communications Dr., Norcross Georgia 30093-2901, United
States . (1) Product Integrity and Performance, Micromeritics Instruments Corporation, Norcross Georgia 30093-2901, United
States
Currently there are a number of methods available for determining the size of discrete particles. Some are based upon a
physical image of the particle, such as with microscopes, while others determine size by measurement of some physical
property, such as the terminal sedimentation velocity through a viscous fluid. Almost all of the methods assume that the
particles under analysis are of spherical, or circular, shape. The size determined by these so-called indirect methods can be
greatly influenced by the particle morphology, particularly as it deviates from that of a sphere. Therefore, the interpretation of a
particular result must include consideration of the principle involved, and the impact of particle morphology on the results.
(1)

1276. Process control in wastewater treatment plants: Tool needed to support compliance. Rafael Ortiz ,
(1)
albert@etagpr.com, BF1 CALLE LA PINTA, RES BAIROA, Caguas Puerto Rico 00725, Puerto Rico ; Carlos Velázquez . (1)
AWWA, ETAG Corporation, Caguas Puerto Rico 00725, Puerto Rico
One of the most important links in the protection of our water resources and environment are wastewater treatment plants. The
quality of their effluent and operation is strictly regulated by state and federal laws. Similar to a manufacturing process, quality
assurance or continuity of an efficient operation is directly related to the efforts and process control procedures. This course
reviews the basic theory of wastewater treatment, uses the activated sludge systems as an example to discuss process
control, typical methods of process control, analysis and testing and interpretation. The focus of the course is practical by way
of exercises and evaluation of typical scenarios. It highlights the importance of chemistry in the process control.
1277. Effective Corrective Action and Preventive Action (CAPA) systems: Top ten problems and how to avoid them.
(1)
José Rodríguez , pepe@calidadpr.com, PO Box 8326, Bayamón Puerto Rico 00960-8326, Puerto Rico . (1) dba, Business
Excellence Consulting, Bayamón Puerto Rico 00960-8326, Puerto Rico
This workshop focuses on discussing the basic elements of the system of corrective and preventive actions, what are their
major opportunities and how to avoid them to have a robust CAPA-investigation system. The main CAPA system
shortcomings are correlated with with recent findings of the regulatory agencies.
• We will present the content of domestic and international regulations related to the investigation issues and CAPA system.
• Discuss the ten most important opportunities in accordance the experience of the presenter.
• To introduce tools and mechanisms to strengthen the CAPA system, thereby improving a critical aspect for any regulated
industry.
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1278. Failure Modes and Effects Analysis (FMEA) for the FDA-regulated industry. Manuel E. Peña ,
manuelepena@yahoo.com, 52 Calle Hatillo, San Juan Puerto Rico 00919, Puerto Rico . (1) PEC, Colegio de Químicos de
Puerto Rico, San Juan Puerto Rico 00919, Puerto Rico
Failure Mode Effects Analysis(FMEA) is a highly used tool in the development of products and for managing the operations of
a organization to analyze the potential failure modes of a system, in order to classify the severity and probability of such
failures. A successful FMEA session will help the team identify potential failure modes based on previous experience with
similar products or processes, helping the team to prevent such failures in the system with the least use of resources and
effort. Thus, it can dramatically reduce development time and product costs. It is a highly used tool in the industry regulated by
the Food and Drug Administration (FDA) during the different stages of a product's life. Similarly, we have developed
international standards such as ISO 14971, which details the use of this tool for managing risks in the medical device industry.
(1)

1279. Site specific safety and health plan for a chemically contaminated area in the workplace. Raúl Díaz ,
rauldiazm3@coqui.net, 52 Calle Hatillo, San Juan Puerto RIco 00919, Puerto Rico . (1) PEC, Colegio de Químicos de Puerto
Rico, San Juan Puerto RIco 00919, Puerto Rico
Cleaning a chemically contaminated site plays a role essential and of great responsibility to the employer, owner or operator in
an industrial facility. The proper handling of it will be based on organizational elements that will demarcate the structure of
response and mitigation at short and long term. Such operations are governed by state and federal regulations governing the
protection of employees in the process (OSHA), the materials handling and generated hazardous waste (EPA-RCRA-EPCRASARA) and their delivery by the roadways and by the sea (DOT). There are over thirteen (13) item considered in the plan
ranging from the structure to the possible organizational confined space entry to carry out cleaning of the contaminated area.
The response coordinator as well as users in the process should familiarize themselves with these requirements in the
process of achieving Plan objectives as well as compliance both at the federal and state level. There are a gamut of cases at
the level of Puerto Rico and the United States where currently the EPA in conjunction with other government agencies are
carrying out cleaning operations on a large scale because of unscrupulous operations that in the past contaminated land and
there was no initial response to the damage caused by them.
1280. Thermoelectric Nanocomposites: Potential Materials for Solid State Energy Conversion and Refrigeration. Terry
(1)
(1)
(2)
M. Tritt , ttritt@clemson.edu, 118 Kinard Lab, Clemson SC 29634-0978, United States ; Jennifer Graff ; Wenjie Xie ;
(2)
Xinfeng Tang . (1) Dept. of Physics and MS&E, Clemson University, Clemson SC 29634-0978, United States (2) State Key
Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology, Wuhan
430070, China
This talk will give an introduction to thermoelectric phenomena and challenges that these materials present to the researcher
along with an overview of several former and current applications. A short review of some of the important work over the last
several years will be given with an emphasis on non-traditional materials such as low dimensional materials as well as bulk
materials such as skutterudites. However, there has recently been an ever-increasing research effort on thermoelectric
nanocomposite materials. Composites using a mixture of bulk thermoelectric materials with nanoparticles incorporated within
the bulk are of specific interest. One of the main goals is to have additional design or tuning parameters for materials (such as
dimensionality) in order to manipulate and control the phonon scattering mechanisms, without significantly deteriorating the
electrical transport properties. The ability to decouple the electron and phonon scattering mechanisms is very important in the
development of higher efficiency thermoelectric (TE) materials, wherein the figure of merit, ZT, can be greater than unity. The
role of phonons in these nanocomposites may be one of the most important parameters to understand in these novel
materials. A discussion of recent results in nanocomposite TE materials from several research groups, including my own, will
be presented. The discussions on our recent work will primarily focus on two groups of materials (i) n-type skutterduites
(CezInxYbyCo4Sb12 with In and Yb concentrations (0.1 ≤ z ≤ 0.2), and (ii) melt spun p-type (Bi,Sb)2Te3 materials performed in
collaboration with Wuhan University of Technology. Growth methods (such as melt spinning and spark plasma sintering) will
be presented and we believe these may be essential to achieving these enhanced performance materials.
(1)

1281. Palladium Nanostructures on Carbon Supports for Oxygen Reduction Reaction. Lisandra Arroyo-Ramirez ,
(2)
lisyarroyo@gmail.com, PO Box 70377, San Juan PR 00936-8377, Puerto Rico ; Diego Diego Rodriguez ; Raphael G.
(1)
(2)
(1)
Raptis ; Wilfredo Otaño ; Carlos R. Cabrera . (1) Department of Chemistry, University of Puerto Rico, Rio Piedras Campus,
San Juan Puerto Rico 00931, Puerto Rico (2) Department of Physics-Mathematics, University of Puerto Rico at Cayey, Cayey
Puerto Rico 00736, Puerto Rico
Carbon-supported nanomaterials can be done with different techniques or methods. The composition and morphology of the
nanomaterials determines its future application. The direct methanol fuel cell (DMFC) cathode has the problem of requiring
high cost catalysts and its degradation due to methanol crossover through the membrane. Also, the deposition methods for the
catalysts are complex and time consuming. To solve this drawback is necessary to find a catalyst with high methanol tolerance
and simple methodology for its deposition. Palladium (Pd) has resulted in active catalysts for the oxygen reduction reaction
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with high methanol tolerance. The research focus is the development of palladium nanostructures on carbon support for
oxygen reduction reaction (ORR), a key reaction in fuel cell technology. The Pd nanoparticles on Vulcan XC-72R were
synthesized by chemical and thermal reduction using organometallic precursor as starting material. Another method used for
the synthesis of Pd nanostructures was sputtering deposition. The synthesis of palladium thin films and shell nanostructures
was carry out with dc-magnetron sputtering technique on (HOPG). Electrospun polymer fibers mats were used as templates
for the Pd shell nanostructures formation. The Pd nanostructures were characterized by electrochemical and surface analysis
techniques. Determination of the electrochemical activity toward ORR and methanol tolerance was done. The palladium
carbon-supported nanocatalysts have activity for the oxygen reduction reaction and present higher methanol tolerance than
platinum catalysts. This research will be essential in the formation of electrocatalysts for fuel cell cathodes.
(1)

1282. Catalyst design for tandem hydroformylation/hydrogenation of alkenes. Kyoko Nozaki , nozaki@chembio.t.utokyo.ac.jp, Hongo 7-3-1, Bunkyo-ku Tokyo 113-8656, Japan . (1) Department of Chemistry and Biotechnology, The University
of Tokyo, Bunkyo-ku Tokyo 113-8656, Japan
Linear 1-alkanols (n-alcohols) are industrially widely used as precursors of detergents and plasticizers. Herein, we report a
high-yielding synthesis of n-alcohol by the reaction of a terminal olefin with syngas using a dual catalyst system, consists of
Rh/Xantphos and Shvo's Ru catalyst. As an alternative approach, new catalyst design based on a double-functional catalyst
will be also presented.

(1)

1283. Nitrile activation and functionalization with nickel compounds. Juventino J Garcia , juvent@servidor.unam.mx,
Circuito Interior, Ciudad Universitaria, Mexico City Coyoacan 04510, Mexico . (1) Facultad de Química, Universidad Nacional
Autonoma de Mexico, Mexico City. Ciudad Universitaria Coyoacan 04510, Mexico
2

Nickel(0) catalysts of the type [(dippe)Ni(η –NC–R)] (R = alkyl, aryl, heterocycle) prepared in situ from the nickel (I) dimer
[(dippe)Ni(µ-H)]2 (1) have been used in a variety of useful transformations related with the activation, isomerization, hydration
and hydrogenation of these substrates. For instance, in the case of benzonitrile, 100% conversion was achieved after 72h at
140°C while pressurizing a reactor vessel with 60 psi of H2. N-benzyl-benzylimine was obtained in 97% yield, accompanied by
a small amount of dibenzylamine (2%). Hydrogenation of dicyanobenzenes was found to require more forceful conditions. In
the case of 1,4-dicyanobenzene a 62 % conversion of the substrate was achieved at 180 °C and 60 psi of H2 after 72h.
Hydrogenation of 1,3-dicyanobenzene yielded only a 38 % conversion, which could only be achieved at 180 °C while
pressurizing at 120 psi. The major products from these reactions, 4-{[(4-cyanobenzyl)imino]methyl} benzonitrile and 3-{[(3cyanobenzyl)imino]methyl}benzonitrile, were obtained in 97 and 98% yield respectively. The 1,2-dicyanobenzene did not show
any reactivity under the conditions used for the other two substrates. These and other relevant transformations for nitriles will
be discussed over the presentation.
1284. Fused indolines via catalytic asymmetric Csp2 - Csp3 coupling involving an unactivated methylene group. E.
(1)
(1)
Peter Kundig , peter.kundig@unige.ch, 30 Quai Ernest Ansermet, Geneva GE 1211, Switzerland ; Masafumi Nakanishi ;
(1)
(1)
Dmitry Kataev ; Celine Besnard . (1) Department of Organic Chemistry, University of Geneva, Geneva GE 1211,
Switzerland
Metal-catalyzed C-H activation is a powerful emerging tool in modern organic synthesis. In this field, the functionalization of
3
unactivated C(sp )-H bonds still remains a challenge. The indoline motif is found in a large number of natural products and
pharmaceuticals. Recently, the synthesis of indolines has been reported via palladium-catalyzed activation of alkyl groups. In
this area, asymmetric approaches would be an extremely powerful tool, but there have not been reports on this so far. Nheterocyclic carbenes (NHCs) have shown to be outstanding ligands in transition metal catalyzed transformations. Recently,
we showed that new bulky chiral NHC ligands derived from chiral o-substituted α-alkyl-phenethyl amines perform efficiently in
the intramolecular arylation of amides to give highly enantioenriched 3,3-disubstituted oxindoles. In this communication we
report on a successful approach to the highly enantioselective synthesis of fused indolines using members of the same chiral
NHC-ligand family.
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References:
Jia, Y.-X.; Katayev, D.; Bernardinelli, G.; Seidel, T. M.; Kündig, E. P. Chem. Eur. J. 2010, 16, 6300-6309.
Nakanishi, M.; Katayev, D.; Besnard, C.; Kündig, E. P. Angew. Chem. Int. Ed. 2011, in press
(1)

1285. Luffa cylindrical as a natural adsorbent in aqueous retention of chromium(VI). Luisa F Navarrete ,
(1)
luisaf.navarreter@unilibrebog.edu.co, Av. Rojas cra. 51, Bogota Cundinamarca 057, Colombia ; Nikolay R Agudelo . (1)
Faculty of Engineering, Universidad Libre, Bogota Cundinamarca 057, Colombia
The Luffa Cylindrical more commonly known as "estropajo" in the tropical countries is a natural fiber, that has a porous
structure basically composed by lignin and cellulose, which gives characteristics and properties to be used as highly
economical bio-adsorbent in wastewater treatment. An investigation was initiated to evaluate the potential use of Luffa
cylindrical as a bio – adsorbent for wastewater treatment to reduce the adverse environmental impacts. Preliminary tests were
conducted in aqueous phase retention hexavalent chromium on the natural fiber without any treatment at a temperature of 25 °
C, considering factors such as initial concentrations, pH of the solution and contact time. The data obtained were analyzed
using Langmuir and Freundlich models, showing further that the process takes place preferentially on heterogeneous surfaces
at low pH values. Further investigations are underway to assess chemical and physical modifications characteristics could get
a more versatile material with higher capacities adsorbents, useful to retain a wide range pollutants in aqueous media.
1286. Organic matter degradation by neutral foto-Fenton process under low concentrations of catalyst. Role of ions
(1)
phosphate, nitrate and carbonate. Luis N Benítez , luis.benitez@correounivalle.edu.co, Street 13 # 100-00, Cali Valle,
(1)
(1)
Colombia ; José F Barona , asquimes1@gmail.com, Street 13 No 100-00, Cali Valle, Colombia ; Karen L Herrera . (1)
Department chemistry, Universidad del Valle, Cali Valle, Colombia
Photo-Fenton is Advanced oxidation process that has shown promise to degrade organic matter and has potential application
for water purification. The effect of some ions present in natural waters (nitrates, phosphates and carbonates) on organic
-1
matter degradation by this process was assessed. Low concentrations of catalyst [Fe] = 0.7, [H2O2] = 40 µg mL and similar
-1
conditions to those of natural waters, simulating organic matter content (DOC < 10.0 µg mL ) and the anions bicarbonate (0.0
-1
-1
3-1
< HCO3 < 200.0 µg mL ), nitrate (0.0 < NO3 < 10.0 µg mL ) and phosphate (0.0 < PO4 < 10.0 µg mL ) were used. The
experiments were carried out at laboratory scale by a reactor suntest with Xenon lamp and at pilot scale by compound
parabolic collectors (CPC) and sunlight. Each system was sampled and pH, UV-absorption at 254 nm, total organic carbon,
resorcinol and iron concentrations were followed during process. The bicarbonate ion in water leads to organic matter
degradation rate decrease, due to either pH regulation or iron precipitation; in contrast, the phosphate ion in the system
increase the process efficiency due to the Fe solubility raise as result of the iron complexes formed. Furthermore, the nitrate
ion's oxidizing power improve the organic matter degradation. In conclusion, the photo-Fenton process under similar
conditions to those of natural water is improved with phosphates and nitrates presence in the water for organic matter
degradation.
(1)

1287. Heavy metals in toners, their relation to workers' health. Maria Elena Talavera Nuñez* , martal@hotmail.com,
(1)
martal@hotmail.com, martal@hotmail.com, Arequipa Arequipa, Peru ; Maria Ofelia Guillen Zevallos ,
mariaogz@gmail.com, mariaogz@gmail.com, mariaogz@gmail.com, Arequipa Arequipa, Peru . (1) QWuimica, Universidad
Nacional San Agustin, Arequipa Arequipa, Peru
In this paper, we quantify the heavy metals present in the toner, then studied the effect of lead and chromium in workers of
photocopiers, compared with an unexposed group, through the following determinations: hemoglobin, hematocrit, lead and
chromium blood. The results allowed the conclusion that the toner contains the following heavy metals: Pb, Cr, Fe, Zn, Cd, Cu.
Which lower the hemoglobin, in this case: 13.53 g / dl, normal value being between 14.3 to 17.0 g / dl. The concentration of
lead and chromium in blood of workers exceeds the maximum permissible level for lead is 30ug/dl and 5 ug / dl for chromium.
When carrying out the Environmental Management System: the environmental impact assessment produced according to the
Leopold Matrix, found that the following factors are negatively impacted in order of importance: a change in the health and
safety, air quality, alteration of topsoil, disturbance anthropic areas. As has proposed an Environmental Management
Programme which includes mitigation measures to hit the first factor, suggesting that use security measures such as use of
aprons, masks, gloves, etc. Monitoring Programme worker health and more than one year are exposed to this activity.
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1288. How to implement changes to highly regulated raw material ID processes. Jeremy A. Linoski ,
amaldonado@scitekcorp.com, 52 Calle Hatillo, San Juan Puerto RIco 00919, Puerto Rico . (1) PEC, Colegio de Químicos de
Puerto Rico, San Juan Puerto Rico 00919, Puerto Rico
Pharmaceutical regulation's direct goal of public protection is much more straightforward than the process required to achieve
compliance with regulatory directives. The challenge of navigating the complex and varied network of global Pharmacopoeia
and Regulatory Bodies is oftentimes a seemingly insurmountable hurdle in moving forward with process improvements. This
session will focus on the process of addressing regulatory requirements in the pharmaceutical manufacturing process,
specifically in relation to implementing changes in incoming inspection procedures. We will address FDA, USP, EP, BP, JP
and regulatory and reference bodies. This session is meant to function as an informational discussion panel only.
(1)

1289. Fast liquid chromatography applied to LCMS technique. Samuel Vélez , savelez@shimadzu.com, 7102
Riverwood Drive, Columbia Maryland 21046, United States . (1) Scientific Services, Shimadzu Scientific, Inc., Columbia
Maryland 21046, United States
During this course the participants will learn or reinforce their knowledge about the principles of LCMS and the different
detectors types available in the industry to cover nowadays customer's applications. At the end of this course the participants
should be able to understand how this technique works and how they can be benefit from it. Also the participants should be
able to understand how to approach the sample request from their respective customer by selecting the best analytical tool or
detection type required in a case by case basis.
(1)

1290. Progressive root cause for the FDA regulated industry. Carlos M. Urrutia , urrutia@vivir.com, 52 Calle Hatillo,
San Juan Puerto RIco 00919, Puerto Rico . (1) PEC, Colegio de Químicos de Puerto Rico, San Juan Puerto RIco 00919,
Puerto Rico
Root cause analysis (RCA) is a methodology for finding and correcting the most important reasons for performance problems.
“Root cause analysis is an approach for identifying the underlying causes of why an incident occurred so that the most
effective solutions can be identified and implemented.” It differs from troubleshooting and problem-solving in that these
disciplines typically seek solutions to specific difficulties, whereas RCA is directed at underlying issues.
• As a business process improvement tool, RCA seeks out unnecessary constraints as well as inadequate controls.
• In safety and risk management, it looks for both unrecognized hazards and broken or missing barriers.
• It helps target CAPA (corrective action and preventive action) efforts at the points of most leverage.
• RCA is an essential ingredient in pointing organizational change efforts in the right direction.
• Finally, it is probably the only way to find the core issues contributing to your toughest problems.
Workshop purpose is to offer a systematic approach to Root Cause Analysis. The primary objective of the course is to
recognize the value of conducting proper root cause analysis and documenting failure/deviations/nonconformances
investigations. Emphasis is placed on the application and practical, hands-on aspects of how to facilitate root cause analysis.
Additionally, the course will provide attendees with the principles and techniques involved in identifying failures and deviations,
categorizing problems, assigning responsibility andtracking team activities.
(1)

1291. The synthesis of large and small molecules using olefin metathesis catalysts. Robert H. Grubbs ,
rhg@caltech.edu, 1200 E. California Boulevard, Mail Code 164-30, Pasadena California 91125, United States . (1) Division of
Chemistry and Chemical Engineering, California Institute of Technology, Pasadena California 91125, United States
Ruthenium based olefin metathesis catalysts have provided new routes to olefins that appear in a variety of structures. Their
functional group tolerance and ease of use allow their application in the synthesis of multifunctional bioactive molecules. The
same systems are also useful for the synthesis of an array of new materials from multifunctional polymers to supramolecular
systems. Of particular interest are brush polymer systems that phase separate into ordered structures. The long range order of
these periodic structures is controlled by the selection and ordering of the block components. Underlying these developments
has been the discovery of active catalysts with controlled selectivity through the synthesis of new ligands that control the
geometry of the intermediate carbene and metallacycle complexes.
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1292. On formation and stabilization of nanostructures in ionic liquids. Jairton Dupont , jairton.dupont@ufrgs.br,
Laboratory of Molecular Catalysis, P.O. Box 15007, Porto Alegre Rio Grande do Sul 91501-70, Brazil . (1) Institute of
Chemistry, Laboratory of Molecular Catalysis, Universidade Federal do Rio Grande do Sul, Porto Alegre Rio Grande do Sul
91501-970, Brazil
It is now well accepted that imidazolium ionic liquids (IL) may provide a favorable environment for the formation of metal
nanoparticles with, in most cases, a small diameter and size distribution under very mild conditions. In this respect, transitionn+
nmetal NPs in imidazolium ILs are stabilized by protective layers of discrete supramolecular {[(DAI)x(X)x-n)] [(DAI)x-n(X)x)] }m
(DAI is the dialkylimidazolium cation and X the anion) species through the loosely bound anionic moieties and/or NHC
[1]
carbenes together with an oxide layer when present on the metal surface. These loosely surface-bound protective species
are easily displaced by other substances present in the media. This on the one hand is responsible to some extend for their
catalytic activity, but on the other hand explains their relatively low stability that leads to aggregation/agglomeration and
eventually to the bulk metal. Therefore the stability and the catalytic activity of transition-metal NPs in IL are also highly
influenced by coordinative strength of the aggregates with the metal surface and the type and nature of the
substrates/products.. The shape and size of the nanoparticles can be modulated by playing with the structural organization of
the polar and non-polar regions of the 1-alkyl-3-methylimidazolium IL and the ionicity of the metal precursor.
Acknowledgments. CNPq, CAPES, INCT-Cat., CAPES and MCT.
References;
[1] J. Dupont, J. D. Scholten, Chem. Soc. Rev. 2010, 39, 1780-1804.
1293. New rhodium complexes with chiral P,N-containing ligands for enantioselective olefin hydrogenation. Ioannis
(1)
(1)
(2)
D. Kostas , ikostas@eie.gr, Vas. Constantinou 48, Athens Attiki 11635, Greece ; Kalliopi A. Vallianatou ; Dominik Frank ;
(2)
Andreas Pfaltz . (1) Institute of Organic and Pharmaceutical Chemistry, National Hellenic Research Foundation, Athens
11635, Greece (2) Department of Chemistry, University of Basel, Basel CH-4056, Switzerland
P,N-Containing ligands such as ligands containing P–N bonds and also bidentate P,N-ligands play an extremely important role
1,2
3
in asymmetric catalysis. We have previously reported the phosphine-phosphoramidite ligand “Me-AnilaPhos” as a highly
efficient ligand for Rh-catalyzed asymmetric olefin hydrogenation. Here we report the synthesis of chiral N-phosphite ligands
and their corresponding cationic rhodium complexes. Nitrogen atom is part of an aniline or a pyridine moiety. Ligands in
4
complexes 1, 2 and 3 were easily prepared in one-pot route by treatment of [(R)-(1,1´-binaphthalene-2,2´diyl)]chlorophosphite with [N-(2-hydroxyethyl)-N-methyl]-aniline, 2-(hydroxymethyl)pyridine and 2-(hydroxyethyl)pyridine,
respectively. The evaluation of ligands in the Rh-catalyzed asymmetric olefin hydrogenation will be discussed.

References
1. A review: Kostas, I. D. Curr. Org. Synth. 2008, 5, 227.
2. An impressive example: Bell, S.; Wüstenberg, B.; Kaiser, S.; Menges, F.; Netscher, T.; Pfaltz, A. Science 2006, 311, 642.
3. Vallianatou, K. A.; Kostas, I. D.; Holz, J.; Börner, A. Tetrahedron Lett. 2006, 47, 7947.
4. Arena, C. G.; Drommi, D.; Faraone, F. Tetrahedron: Asymmetry 2000, 11, 2765.
1294. Development of novel multidentate alkyne metathesis catalysts and their applications in synthesis of 3-D
(1)
molecular architectures. Wei Zhang , wei.zhang@colorado.edu, 215 UCB, Boulder CO 80309, United States ; Kuthanapillil
(1)
(1)
(1)
Jyothish ; Qi Wang ; Chenxi Zhang . (1) Department of Chemistry and Biochemistry, University of Colorado at Boulder,
Boulder CO 80309, United States
In recent years, tremendous research efforts have been devoted to developing novel transition-metal catalysts that would
enable efficient metathesis of alkenes and alkynes. In comparison, the synthetic potential of the latter however is much less
explored even though it has shown great success in syntheses of phenylene ethynylene polymers, macrocycles and natural
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products. This talk will describe the design of a novel class of robust molybdenum (VI) alkylidyne catalyst that can resist small
alkyne polymerization side reaction, which has been a long-standing problem in this field. A comparison of the metathesis
activity of the newly developed multidentate catalyst with those previously reported ones containing the corresponding
monodentate ligand showed a remarkable enhancement in the catalytic activity as well as broader substrate scope,
particularly for heterocyclic substrates. The synthetic applications of the highly active Mo(VI) catalysts toward construction of
2-D and 3-D molecular architectures will also be discussed.
1295. Efficient silver catalyzed aziridination of dienes: Application to the synthesis of (±)-sphingosine. Sergio
(1)
Castillón , sergio.castillon@urv.net, Faculty of Chemistry, C/ Marcelino Domingo, Taqrragona Tarragona 43007, Spain ;
(1)
(2)
(2)
(1)
(2)
Josep Llaveria ; Alvaro Beltran ; Maria del Mar Díaz Requejo ; Maria Isabel Matheu ; Pedro J Pérez . (1) Química
Analítica i Química Orgánica, University Rovira i Virgili, Tarragona 43007, Spain (2) Departamento de Química y Ciencia de
los Materiales, University of Huelva, Huelva 21007, Spain
The synthesis of aziridines through metal-mediated nitrene addition reactions to olefins has been extensively developed in the
1
last decades, quantitative conversions as well as complete enantioselection being already described. However, in spite of the
large number of reports related to the alkene aziridination reaction and the synthetic interest of vinylaziridines, only a few have
dealt with conjugated dienes as the substrate, although with the following limitations: (i) only symmetric dienes were employed
and (ii) selectivity, intended as cis/trans (or trans/cis) ratio, was low, two drawbacks strongly preventing the synthetic
application of this methodology. Here we report a catalytic system for the regio- and stereoselective aziridination of nonx
2
symmetric dienes using Tp Ag(NCMe) as catalyst. Scope and limitations of this synthetic procedure, proposed mechanism as
well as the application to the synthesis of racemic sphingosine will be presented.
1. For reviews in the area of nitrene transfer see: a) D. N. Zalatan, J. Du Bois, Topics in Current Chemistry 2010,
doi:10.1007/128_2009_19; b) H. Pellissier, Tetrahedron 2010, 66, 1509; c) F. Collet, R. H. Dodd, P. Dauban, Chem. Commun.
2009, 5061; d) S. Fantauzzi, A. Caselli, E. Gallo, Dalton Trans. 2009, 5434; e) H. M. L. Davies, J. R. Manning, Nature 2008,
451, 417; f) A. R. Dick, M. S. Sanford, Tetrahedron 2006, 62, 2439; g) Modern Rhodium-Catalyzed Organic Reactions, (ed. P.
A. Evans), WILEY-VCH, Weinheim, 2005, p. 379; h) J. A. Halfen, Curr. Org. Chem. 2005, 9, 657; i) T. Katsuki, Chem. Lett.
2005, 34, 1304; j) P. Müller, C. Fruit, Chem. Rev. 2003, 103, 2905.
2. J. Llaveria, A. Beltran, M.M. Díaz-Requejo, M. I. Matheu, S. Castillón, P. J. Pérez, Angew. Chem. Int. Ed. 2010, 49, 7092.
(1)

1296. Macrocyclic and supramolecular coordination chemistry with poly-NHC ligands. F Ekkehardt Hahn ,
fehahn@uni-muenster.de, Corrensstrasse 30, Muenster NRW 48149, Germany . (1) Chemistry, University of Münster,
Münster NRW 48149, Germany
[1]

[2]

Macrocyclic ligands featuring carbene donor functions are accessible from cyclic tetraimidazolium salts or from a metal
[3]
template-controlled reaction starting with complexes bearing NH,NH-functionalized NHC ligands. Alternatively, macrocyclic
polyimidazolium salts react with silver oxide under deprotonation and formation of disk-like poly-NHC ligands ultimately leading
[2],[4]
to polynuclear complexes where silver(I) ions are sandwiched in between two poly-NHC ligands.
1,2,4,5Tetrakis(imidazolium) substituted benzene reacts with silver oxide to give cylinder-like structures build from four silver(I) ions
[5]
located in between two tetracarbene ligands. The silver(I) ions in these complexes can be exchanged for gold(I) and the
[5]
same reactivity has been observed with related tricarbene ligands. Linear bidentate biscarbene ligands can be used for the
[6]
generation of molecular squares. The use of poly-NHC ligands for the construction of polynuclear organometallic frameworks
will be discussed.
References:
[1] Hahn, F. E.; Jahnke, M. C. Angew. Chem., Int. Ed. 2008, 47, 3122.
[2] Hahn, F. E.; Radloff, C.; Pape, T.; Hepp, A. Chem. Eur. J. 2008, 14, 10900.
[3] Kaufhold, O.; Stasch, A.; Pape, T.; Hepp, A.; Edwards, P. G.; Newman, P. D.; Hahn, F. E. J. Am. Chem. Soc. 2009, 131,
306.
[4] Radloff, C.; Gong, H.-Y.; Schulte to Brinke, C.; Pape, T.; Lynch, V. M.; Sessler, J. L.; Hahn, F. E. Chem. Eur. J. 2010, 16,
13077.
[5] a) Rit, A.; Pape, T.; Hahn, F. E. J. Am. Chem. Soc. 2010, 132, 4572. b) Rit, A.; Pape, T.; Hepp, A.; Hahn, F. E.
Organometallics 2011, 30, 334.
[6] Hahn, F. E.; Radloff, C.; Pape, T.; Hepp, A. Organometallics 2008, 27, 6408.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

IUPAC 2011 Abstracts

P a g e | 457

1297. Synthesis of terpenylmalonates by allylic alkylation, catalyzed by phosphine free Pd catalyst. Elena A.
(1)
Petrushkina , petrushkina@rambler.ru, 28, Vavilov Str., Moscow Central Region 119991, Russian Federation ; Dmitrii V.
(1)
(1)
(1)
Khomishin ; Vladimir A. Brylev ; Nadezhda E. Mysova . (1) Lab. of Fine Organic Synthesis, A.N. Nesmeyanov Institute of
Organoelement Compounds, Russian Academy of Sciences, Moscow Central Region 119991, Russian Federation
1

Polyprenylacetic acids and its derivatives demonstrate high pharmacological activity . Easy starting materials for
terpenylacetic acids are terpenylmalonates. Allylic alkylation of sodium malonate by terpenyl derivatives, catalyzed by
2
palladium phosphine complexes gives, as a rule, tree products of allylic alkylation – product of normal alkylation, product of
allylic rearrangement and product with changing of geometry of double bond. Previously we found that alkylation of sodium
benzimidazole by terpenylammonium salts, catalyzed by phosphine free Pd(dba)2 selectively gives of product of normal
3
alkylation . Here we studied allylic alkylation of sodium malonate (1) by terpenyl ammonium salts (2a-d), catalyzed by
phosphine free Pd(dba)2. We used terpenylammonium salts preparing from products of telomerization of isoprene with
dialkylamines
such
as
N-(2.7-,
2.6and
3.7-dimethyloctadienyl-2.7)-trialkylammonium
salts
(2a-c)
and
geranyltrialkylammonium salt (2d). Salts (2a-c) gives products (3a-c) with 86-98 % selectivity, but selectivity of
geranylmalonate, preparing from salt 2d does not exceed 73%. The influence of solvents and temperature was studied.
Mixture THF – DMF is better solvent for reaction than THF. But reaction in boiling DMF accompanied by partial
decarboxylation of product.

References:
1 Serebryakov, E. P.; Nigmatov, A. G. Khimiko-farmatsevticheskii Zhurnal, 1989, 24 (2), 104-112.
2 Petrushkina, E. A.; Zakharkin, L. I. Russian Chem. Bull. 1994, 43 (2), 249-251.
3 Petrushkina, E. A.; Polonik, N. B. Russian Chem. Bull. 1999, 48 (2), 356-358.
1298. Cascade homogeneous catalytic reactions for the upgrading of bio derived chemicals. David J Cole(1)
Hamilton , djc@st-and.ac.uk, Purdie Building, North Haugh, St. Andrews Fife KY16 9ST, United Kingdom . (1) EaStCHEM,
School of Chemistry, University of St. Andrews, St. Andrews Fife KY16 9ST, United Kingdom
As fossil fuel based feedstocks for the chemical industry become depleted, there is an urgent need to develop routes to a wide
variety of chemicals based on renewable feedstocks such as glycerol, fatty acids and cellulose. One area where significant
[1]
input is possible is in the use of oleochemicals, especially fatty acids, in the production of precursors to new materials. We
[2, 3]
[4]
shall show how homogeneous carbonylation,
metathesis, and reductive amination (see Figure 1) can be used to make
difunctinoal esters acids, alcohols and amines from unsaturated fatty acid esters such as methyl oleate.
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We shall also describe a new route to heterocycles involving reductive amination of diacids and esters and new processes
[5, 6]
based on cashew nut shell liquid. Supported ionic liquid phase catalysts with carbon dioxide flow
allow the ready
separation of the products from the catalyst, thus overcoming one of the major difficulties associated with scaling up and using
homogeneous catalysts commercially. We shall describe our developments on metathesis and other reactions using these
systems.
References:
[1] A. Behr, et al., D. J. Cole-Hamilton, Inorg. Chem. Commun. 2005, 8, 878.
[3] C. J. Rodriguez, et al., Chem. Commun. 2004, 1720.
[4] A. A. Nunez Magro, et. al, Chem. Commun. 2007, 3154.
[5] U. Hintermair, et al., Dalton Trans, 2010, 39, 8501
[6] R. Duque,et al., Green Chemistry, 2011, 13, 1187
(1)

1299. Process control in wastewater treatment plants: Tool needed to support compliance. Rafael A. Ortiz ,
(1)
albert@etagpr.com, BF1 CALLE LA PINTA, RES BAIROA, Caguas Puerto Rico 00725, Puerto Rico ; Carlos Velázquez . (1)
AWWA, ETAG Corporation, Caguas Puerto Rico 00725, Puerto Rico
One of the most important links in the protection of our water resources and environment are wastewater treatment plants. The
quality of their effluent and operation is strictly regulated by state and federal laws. Similar to a process ofmanufacturing,
quality assurance or continuity of an efficient operation is directly related to the efforts and process control procedures. This
course reviews the basic theory of wastewater treatment, uses the activated sludge systems as an example to discuss
process control, typical methods of process control, analysis and testing and interpretation. The focus of the course is practical
by using exercises and evaluation of typical scenarios. It highlights the importance of chemistry in process control.
(1)

1300. Site specific safety and health plan for a chemically contaminated area in the workplace. Raúl Díaz ,
rauldiazm3@coqui.net, 52 Calle Hatillo, San Juan Puerto Rico 00919, Puerto Rico . (1) PEC, Colegio de Químicos de Puerto
Rico, San Juan Puerto Rico 00919, Puerto Rico
Cleaning a chemically contaminated site plays a role essential and of great responsibility to the employer, owner or operator in
an industrial facility. The proper handling of it was based on organizational elements that demarcate the structure of response
and mitigation and short long term. Such operations are governed by state and federal regulations governing the protection of
employees in the process (OSHA), the materials handling and generated hazardous waste (EPA-RCRA-EPCRA-SARA) and
their delivery by the roadways and in th sea (DOT). There are over thirteen (13) items considered in the plan ranging from the
structure to the possible organizational confined space entry to carry out cleaning the contaminated area. The response
coordinator as well as users in the process should familiarize themselves with these requirements in the process of achieving
Plan objectives as well as compliance at both the federal and state level. There are a gamut of cases in Puerto Rico and the
United States where currently the EPA in conjunction with other government agencies are carrying out cleaning operations on
a large scale because of unscrupulous operations that in the past contaminated land and there was no initial response to the
damage caused by them.
1301. Handheld spectroscopy: Best technologies and practices for raw material and finished product analysis.
(1)
Jeremy A. Linoski , amaldonado@scitekcorp.com, 52 Calle Hatillo, San Juan Puerto RIco 00919, Puerto Rico . (1) PEC,
Colegio de Químicos de Puerto Rico, San Juan Puerto RIco 00919, Puerto Rico
With growing pressure for leaner manufacturing operations and increased identity testing of raw materials, Thermo Scientific
Handheld Center of Excellence has developed a range of handheld analytical solutions. This presentation discusses theory of
handheld spectroscopic methods (Raman, NIR, and more), and the strengths and weaknesses of each for the varied
application areas in the pharmaceutical manufacturing process, from incoming inspection to packaging analysis and on to
brand surveillance. Recent instrumental advances and alignment of well-vetted workflow and algorithmic features will be
discussed. The presentation will also address the cost of method development and validation as it impacts the implementation
cycle. There will be ample opportunity for hands-on learning about the analysis process, method development, and a typical
validation process.
(1)

1302. Forensic biochemistry of the Y chromosome. Carmen A. Tirado , ctirado@icf.gobierno.pr, Call Box 11878,
Caparra Height Station, San Juan Puerto Rico 00922-1878, Puerto Rico . (1) Laboratorio Forense DNA/Serología, Instituto de
Ciencias Forenses de Puerto Rico, San Juan Puerto Rico 00922, Puerto Rico
At this conference we will be offering and discussing various biochemical concepts of chromosome Y. Biochemistry is a
discipline really useful in forensic science and can be used as a tool in criminal investigations as it allows us to apply its
concepts to the application of science. The Y chromosome is present in the genome of all male. Criminal cases where one
can apply all these concepts to clarify cases of sexual aggression, homicide by several individuals and sexual assault where
women's contribution is in more concentration than the male DNA concentration. Currently, if multiple offenders commit a
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criminal act of this nature difficult to interpret because of the complexity of the profiles gene identified. Through the forensic
analysis of the Y Chromosome, the forensics laboratory can contribute more significantly to research in the identification of
individuals. During the conference, different processes of analysis will be discussed and presented: extraction, quantification,
pre-amplification, amplification and typing. Cases will be evaluated and the interpretation of them will be discussed.
(1)

1303. ISO 17025: Quality system for the analytical laboratory. José Rodríguez , pepe@calidadpr.com, PO Box 8326,
Bayamón Puerto Rico 00960-8326, Puerto Rico . (1) dba, Business Excellence Consulting, Bayamón Puerto Rico 009608326, Puerto Rico
This workshop focuses on discussing and analyzing the meaning of the ISO 17025 standard, its history and the impact it has
had on accreditation of analytical laboratories.
• The ISO 17025 standard will be presented
• History of accreditations and certifications for the laboratory
• Detailed analysis of the content and requirements of the ISO 17025 standard
Participants will have the opportunity to know in what consists the process of accreditation of analytical laboratories and of
calibration under the ISO 17025 standard as well as knowing the analysis and interpretation of the different elements of this
standard.
(1)

1304. Progressive root cause for the FDA regulated industry. Carlos M. Urrutia , urrutia@vivir.com, 52 Calle Hatillo,
San Juan Puerto RIco 00919, Puerto Rico . (1) PEC, Colegio de Químicos de Puerto Rico, San Juan Puerto RIco 00919,
Puerto Rico
Root cause analysis (RCA) is a methodology for finding and correcting the most important reasons for performance problems.
“Root cause analysis is an approach for identifying the underlying causes of why an incident occurred so that the most
effective solutions can be identified and implemented.” It differs from troubleshooting and problem-solving in that these
disciplines typically seek solutions to specific difficulties, whereas RCA is directed at underlying issues.
• As a business process improvement tool, RCA seeks out unnecessary constraints as well as inadequate controls.
• In safety and risk management, it looks for both unrecognized hazards and broken or missing barriers.
• It helps target CAPA (corrective action and preventive action) efforts at the points of most leverage.
• RCA is an essential ingredient in pointing organizational change efforts in the right direction.
• Finally, it is probably the only way to find the core issues contributing to your toughest problems.
Workshop purpose is to offer a systematic approach to Root Cause Analysis. The primary objective of the course is to
recognize the value of conducting proper root cause analysis and documenting failure/deviations/nonconformances
investigations. Emphasis is placed on the application and practical, hands-on aspects of how to facilitate root cause analysis.
Additionally, the course will provide attendees with the principles and techniques involved in identifying failures and deviations,
categorizing problems, assigning responsibility and tracking team activities.
1305. The first total synthesis of sonnerlactones and confirmation of its absolute configuration. B. Jagan Mohan
Reddy and N. Thrimurtulu, School Of Chemical Sciences, Adikavi Nannaya University, Rajahmundry-533 105, Andhra Pradesh, India &
Division of Organic Chemistry I, Indian Institute of Chemical Technology, Hyderabad, 500 007, India.
A concise and first stereoselctive total synthesis of (3R,5R)-Sonnerlactone, and (3R,5S) Sonnerlactone from readily available
malic acid. This approach is convergent and highly stereoselective. The Barbier allylation, esterification and Ring Closing
Metathesis (RCM) are utilized as key steps in the synthesis of sonnerlactones.
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1306. Engineering Macromolecular Architectures Through Nitroxide-Mediated Controlled Free Radical
Polymerization. Daniel Gromadzki , Charles University in Prague/Institute of Macromolecular Chemistry, Academy of
Sciences of the Czech Republic, Heyrovsky Sq. 2, 162 06 Prague 6, Czech Republic
Nitroxide-mediated controlled free radical polymerization (NMP) is currently one of the most successful ways of engineering
well-defined macromolecular architectures. NMP enables control over molecular parameters including polydispersity, chain
1

architecture, topology, functionality etc. In our work we have focused on the synthesis and characterization of block and graft
copolymers by direct NMP and the combination of NMP with polymer analogue reactions or other controlled/living radical
2

polymerization (CLRP) processes . NMP was used to prepare several block copolymers polystyrene-block-poly(styrene-coacrylonitrile) with various content of acrylonitrile units and the length of poly(styrene-co-acrylonitrile) block. Dynamic and static
properties of these block copolymers in dilute THF solutions and the effect of polydispersity on the melt phase behavior was
3

thoroughly studied . It was found, that strongly segregated block copolymers A-b-(A-b-B) prepared by CRP (i) display ordered
morphologies depending on the volume fraction of the blocks and thus behave like classical A-b-B block copolymers (ii) the
long period of lamellar morphology increases with polydispersity. It was shown that the amphiphilic character and the
segregation strength of the statistical poly(styrene-co-acrylonitrile) block can be chemically tuned by efficient 1.3-dipolar
cycloaddition (click chemistry type post-polymerization modification) reaction between azides and nitriles yielding block
4

copolymers containing 5-vinyltetrazole units . Nanoparticles made from these block copolymers exhibit unique pH-response as
demonstrated by means of DLS and AFM. The recent progress in the field of free radical polymerization enabled access to
robust CLRP methodologies enabling design of novel macromolecular architectures. It is now possible to incorporate virtually
any radically polymerizable monomer into polymer chain in a desired fashion. Branched copolymers such as lightly or densely
grafted brushes (molecular brushes) and star polymers among others exhibit very different solution and bulk properties
compared to their linear counterparts. We have designed new facile synthetic strategies for the synthesis of lightly and densely
grafted comb copolymers. A combination of successive nitroxide-mediated radical polymerization and photoinduced “grafting
5

from” iniferter technique provided access to lightly grafted copolymers of sufficiently controlled molecular parameters, i.e. the
length of the starting backbone and the side chains. Dilute solutions of these graft copolymers in nonselective solvent THF
were determined by DLS, SAXS and viscometry. It was established that under increasing number of monomeric units in the
side chains the conformation changes from linear coil through star-branched copolymers and eventually to microgels. The
6

latter structure was concluded based on combined hydrodynamic and viscometric measurements . Unimolecular micelles
were found in solvents selective for grafts, tert-amyl alcohol. Densely grafted molecular brushes composed of a hydrophobic
polystyrene core and hydrophilic poly(ethylene glycol) monomethylether were synthesized by the combination of NMP and
“grafting onto” strategy. The amphiphilic core-shell brushes assumed conformation of a stiff cylinder both in toluene
(nonselective good solvent) and in water (solvent selective for side chains) as confirmed by SAXS and Small-Angle Neutron
Scattering (SANS) investigat7
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1307. Risk assessment of heavy metals in environmental soil and sediment samples involving alkaline fusion and
acid digestion techniques and ICP-OES. Surendra Prasad, The University of the South Pacific, School of Biological and
Chemical Sciences,, Faculty of Science, Technology & Environment,, Private Mail Bag, Suva, Suva, Fiji , (679)3232416,
(679)3231512, prasad_su@usp.ac.fj
The simple alkaline fusion and acid digestion methods have been evaluated for the risk assessment of the heavy metals (Al,
As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn) in environmental soil and sediment samples. The alkaline fusion was selected for
these metals as it is known to have the highest capability to dissolve metals in geological materials among digestion
techniques, while closed-vessel microwave-assisted acid digestion prevents the loss of volatile analytes during the digestion
process. To judge the applicability of both digestion techniques for heavy metal determination in environmental soil and
rd
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sediment samples by inductively coupled plasma–optical emission spectrometry (ICP-OES), the results for certified reference
materials (CRMs; one sediment and eight soil reference materials) obtained using a microwave-assisted aqua regia digestion
technique were compared with those obtained by the lithium tetraborate fusion digestion technique. The results of the analysis
were statistically treated by means of students t-test (p < 0.05) and regression analysis. The recovery values for all metals
were quantitative (80-120%) by both digestion techniques, except for Al and As, which were consistently underestimated in the
CRMs and environmental samples by the acid digestion and alkaline fusion technique, respectively. The relative standard
deviations for both digestion techniques were less than 20% for all the metals studied except for As using the alkaline fusion.
Application of the two digestion techniques to the determination of heavy metals from twenty surficial soil and sediment
samples of different origin in Fiji showed significant correlation between results achieved by both digestion techniques for the
metals studied except As, Ni and Cd. This study has clearly demonstrated that the microwave-assisted aqua regia digestion
technique is more suited for the determination of minor and volatile elements while the alkaline fusion technique is more useful
for determining silicate bound and refractory metals.

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

462 | P a g e

IUPAC 2011 Abstracts

Authors
Index

rd

43 World Chemistry Congress IUPAC 2011 - San Juan, Puerto Rico

Authors Index
Alcantar, N. A.

822, 1232

Anzenbacher, P. J.

537, 914

Abad, A. M.

1071

Abadia, L. P.

612

Alcudia, J.

712

Apaza, F.

Abbo, H. S.

225

Al-Dalama, K. M.

481

Aponte, L. M.

Abdur-Rashid, K.

725

Aldana, F. H.

Abe Santos, N.

427

Aldaz, A.

870

Apotheker, J.

Abegaz, B.

715

Aldridge, S.

458

Aragon Arias, J. J.

Abella, J. P.

779

Alegret, N.

320

Arango, W. M.

Alegria, A. E.

841

Araúz, R.

546

Alejandro, M. A.

333

Aray, Y.

145

Abonía, R.
Abou-Zied, O. K.

228, 911
1272

236, 945

Aponte-Santini, J. C.

947
1229
227
713, 1196
280
1240

Abrell, L.

392

Alekseeva, T.

954

Arbelo, H.

836

Abreu, L.

259

Aleno, R.

630

Arbelo-Lopez, H. D.

606

74

Al-Farhan, K.

354

Arce, A.

553

786

Al-Futaisi, F.

140

Arce, R.

949

Alhadlaq, H. A.

409

Ardila-Fierro, K. J.

435

Arenas, T.

790

Arenas-Huertero, F.

Abruña, H. D.
Abu-Orabi, S. T.
Acevedo, G.

889, 941

Acevedo, K.

982

Alhendal, A.

Acimovic, J. M.

604

Alí, S.

Acobis, M. L.

631

Aliaga, C. P.
AL-Manthari, S.

Aridoss, G.

908

Ariodss, G.

233

827

Armstrong, F.

430

Alonso, C.

883

Arnáiz, F.

217

1259

Alonso, D.

700

Arndt, D.

403

1150

Alonso, M.

1075

Arnold, C. B.

655

Alp, E. E.

1170

Arnold, R.

392

384

Almodovar, I.

Adewuyi, A.

695

Al-Mughairy, B. A.

Adie, G. U.

1213

Adura, C. A.
Afzal, D.

25
592

Al-Rafia, S.

Aguado, A.

1040

Alujas Diaz, A.

Agudelo, N. R.

1285

Alvarado-Ortíz Ureta, C.

168

Alvarado-Ortíz, C.

Aguilar, L. F.

745

Alvarez Estrella, J. L.

Ahferom, S.

1049

Alvarez, M. P.

Ahlberg, E.

1057

Alvarez, N.

Aguilar Machado, M. F.

Ahmadibeni, Y.

592

Ahmadibeni, Y.

594, 597, 924

Ahmed, M. F.
Ahuja, S.
Ainooson, M. K.
Airoldi, C.

752
1093

140

85, 1070

Adame, L.

Agarwal, H. K.

Aricò, F.

1034

Acosta, P.

Aga, D. S.

1259

608
558, 961

817
737, 817

798
1010
842, 1113
1239
931
1020
85, 1070

Arocho Torres, S. A.
Aroguz, A. Z.
Aronson, M.

593
447, 664, 672, 674, 1035
169

Arroyo-Ramirez, L.

1281

Arteaga Perez, L. E.

1010

Arteaga, C. C.
Arumugam, S. R.

Alvarez-Avilés, O.

949

Ashraf, M.

Álvarez-Carillo, V. C.

966

Ashraf, M. A.

Álvarez-Lueje, A.

624

Asmar-Rovira, G. A.

Alvarez-Lueje, A. F.

522

Asmaz, A.

333
1001
814, 1101
1216
980
674, 1035

806

Alves, V. M.

590

Assadi, Y.

1220

1135

Alvira, L. F.

1102

Atkins, P.

87, 704

Alzate-Morales, J.

219

Atwood, D.

453, 811

Aizenberg, M.

1127

Amarne, H.

718

Atwood, J.

407

Aizman, A.

1190

Amaro, M. E.

269

Autino, J. C.

Ajayan, P.

1058, 1157

Amouroux, D.

1098

Avalos, J.

Aizenberg, J.

773, 1127

246
1005

Akaighe, N.

25

Anderson, A. B.

777

Avella, E.

314

Akasaka, T.

125, 493, 646

Andrade, C. H.

590

Ávila, M.

1131

Akimov, A. V.

1265

Andreadaki, F.

601

Ávila, R. N.

Akpuaka, M.

750

Andreotti, G.

953

Aviles, C. O.

Aksela, M. K.

8, 81

Andricopulo, A. D.

111

Avilés, C. O.

Al Hinai, A. T.

1272

Anfinrud, P. A.

36

Aviles, E.

Al Hussaini, A.

140

Ang, M.

743

Avilés, T.

Al-Abed, S. R.

1231

Ang, Y.

743

Aye, Y.

Al-Aboudi, A.
Alamo-Nole, L.
Alarcon, H.

9

Angus, A. C.

187, 1030

942, 1000

Ansari, A. Z.

997

Azzi, A.

Anson, A.

521

Babashkina, M. G.

1190

Azimi, S.

479, 694, 782
755
593
205, 847
545
1237
218, 1091
738
534, 535

Al-Azri, N. M.

827

Anspach, J. A.

433

Bacelo, D. E.

1029

Alb, A. M.

146

Anthony, N. G.

209

Bach, V.

1104

Albarracín, S. A.

676

Anunciada Barros, E.

Badillo, J.

958

252, 569

	
  
Baerga-Ortiz, A.

Birjkumar, K. H.

458

Baez, A.

596, 781, 974
148

Bautista Dueñas, G. P.

280

Bittencourt, C.

492

Baez, C. A.

980

Bautista, A. L.

581

Bittencourt, S. S.

685

Baysal, B. M.

664

Blackford, M.

733

Baysal, K.

664

Blackwell, B.

100

Bazan, G. C.

127

Bláha, M.

641

Báez, D.

166, 576

Baez, L.

404, 1054

Baeza, J.

172, 173, 177

Baughman, R. H.

1262

Baez-Pagan, C.

979

Beal, Z.

64

Blais, S.

Bagatin, I. A.

626

Beavers, C. M.

42

Blanck, C.

Bailey, C.
Bailon-Ruiz, S. J.
Baker, J. D.
Baksi, K.
Bala, C.

93
649, 1000
360
29

619

Blanco Tirado, C.

Becker, P. R.

1100

Becquart, F.

144

Blight, B.

Bégué, D.

769

Bloch, E. D.

530, 835, 1267, 1268
142, 395, 1103
718
1201

58

Bloom, J.

361

Bloor, L.

Bejbouji, H.

769

Blum, D. L.

42

Bekerman, D.

790

Bodnaruk, K.

Balci, M.

809

Belezis, E. C.

566

Boey, F.

Balg, C.

257

Belford, R. E.

1188

Bolaños, A.

557

Ballen, J.

968

Beltrán Suito, R.

352, 353

Bolig, A. D.

1095

Balan, A.
Balch, A. L.

Ballesteros, O. J.

1022
327

1240

Begum, N. A.

Blanco, C.

Beilke, M.

Balaguera, M.

441

Becerra Lovera, A. Y.

257
1133

Beltran, A.

Balmaseda, J.

653

Benachour, M.

Balogh, T.

389

Bencsik, G.

Baltazar, A. M.
Balu, A. M.
Bandala, E. R.
Banerjee, A.

82
105, 1129
819

1295
252, 254, 575

Bolzani, V. d.

Benitez Junquera, L.

541

Boniface, S.

Benítez Rengifo, P. A.

245

Bonilla, C.

Benítez, D.

41

Benítez, L. N.

Banerjee, D. K.

29

Benítez, N.

821

Banerjee, P. R.

741

Benítez, R.

1114

Bansal, V.

25
264, 265, 266, 598, 970,
981

Barbakadze, N.

916

Barbiric, D.

790

Barbiric, D. A.

14

Barbosa, A.

294, 473, 982, 1187, 1225

Barbosa, C.

1251

Barbosa, L.

613

Bardales, E. A.

977

Barek, J.
Barletta, G. L.
Barnes, J.
Barnett Mendoza, E.
Barona, J. F.
Barón-Rodríguez, M. A.

438, 764
598
41
842
1286
835, 1268

Barra, M.

330

Barrett, D. G.

495

Barrie, S. C.

377

Bartelega, J. M.

566

Bartelmess, J.

492

Bartlett, R.

331

Basterrechea, M.

653

Basumallick, L.

1159

Basurto, J. C.

844

Batista, A. A.

536

Batista, E. A.

427

Batista, F.

515

Bauer, J. C.

659

Bauer, M. A.

1188

Bollo, S. V.

1166

29

Banerjee, S.

Bollo, S.

Benjumea, C. F.
Bent*, G. E.

821, 1286

581
485, 754

Benzo, F.

119

Benzo, Z. E.

259

Beqa, L.

1001, 1016

Berek, D. -.

502

Berenguer, J. R.

665

Beringer, M.

955

Berleant, D.

1188

Bernabé-Garduza, J. L.

600

Bernal, C.

184

Bernal, M.
Bernardes, J. S.

947
1163

Berndt, R.

319

Berríos, C.

249, 576

Bertrand, G.

380

Besil, N.

255

Besnard, C.

1284

Besse-Hoggan, P.

954

Betley, T.

358

Bezerra da Silva, G. H.

574

Bhadani, A.

397

Bhattacharya, P.

820

Biela, T.

500

Biernat, J. F.
Bilewicz, R.
Binning, R. C.

623
623, 1125
1029

Biris, A. R.

325

Biris, A. S.

325

Bonnefont, A.
Borges, H.
Borrero, A.

406, 784
1200
12
470
1145

521, 886
522
32, 372
451
567, 656, 657, 1011,
1012
778
404, 826
1005

Borschiver, S.

1189, 1198

Bosque, P. M.

193

Bottari, G.

489

Bourissou, D.

720

Bowles, F. L.
Boyd, R. J.
Boyzo, L. M.
Bradham, K. D.

42
423
608
955, 1214

Braga, R. C.

590

Brandell, N. L.

507

Braunschweig, B.
Bravo Caicedo, P. F.

161
1027

Bravo, A.

887

Bravo, A. R.

528

Breczko, J.

322

Brett, C. M.

365

Brimble, M.

31

Brito, J. L.

673

Broderick, A. H.
Brown, D. R.
Brown, S.
Brum, J.
Brunet, E.
Bryan, S.

1014
186, 897
635
862
61, 346
579

Brylev, V. A.

1297

Brzezinski, K.

267

Brzuszkiewicz, A.

267

Bueno, Y.
Buenrostro-Zagal, J.

828
243, 261, 752, 939, 959,
1210, 1211

	
  
Bühl, V.

Cárdenas Lucero, L.

842

Cedeño, R.

Bujoli, B.

150

Carlos da Silva, M. G.

574

Celedon, C.

617

Bulla Nieto, M. E.

280

Carmalt, C.

1200

Celis, C. M.

1267

327

Caro, V.

1187

Celis, M. T.

1232

331

Centeno, A.

Bulut, U.
Buntine, M. A.
Bureš, F.
Burford, N.

85, 1070

16, 377
336, 337, 338

Carpenter, P. P.

1267
1186, 1229

Cera, A. R.

669

Carrasco, D. D.

977

Cerda-García-Rojas, C. M.

608

Burgos-Villodas, V.

994

Carrasquillo, Jr., A.

870

Ceroni, M.

Burke da Silva, K.

377

Carrera Sánchez, C.

110

Cesio, V.

Burke, K. A.

376

Carrillo Gómez, A. I.

57, 343

Burnett, D. J.

1175

Carrillo-Chávez, M.

200

Chacón, M. L.

1103

Carrillo-Chávez, M. T.

198

Chakraborty, I.

547

Chambi, L.

820

Buser, M. D.
Bustos-Hipolito, E.

64
1057
100
261, 752

Carrot, C.

1244

Cepeda, R. R.

591

Busch, M.

Carpio-Martínez, P.

4

Burgos, J. M.

Burns, J. D.

1202

Carpenter Desai, H.

269

60

Cha, J.

546
255, 391
743

Cartagena, M.

975

Chamorro, J.

563

Cartagena, M. M.

978

Chamorro-Crespo, J.

612

863

Champion, P. M.

Butala, R.

453

Caruso, F.

Buttice, A.

822

Caruso, R. A.

1105

Chamy, R.

115

Byrn, S.

287

Caruso, R. A.

1128

Chan, C. C.

579

Byrne, A.

819

Caruso, R. A.

733

Caballero, E.

489

Carvajal, A.

Caballero, J.

219

Casadiego, F.

Cabanzo, R.

73, 159,533, 666, 881

Casalegno, M, .
Casalegno, M.

Cabrera, C.
Cabrera, C. R.

170, 182, 285, 527,
878,1281
171, 175, 178, 474,
517,519, 882, 1059, 1165,

1133

259

Chardon, K.

1104

618

Chartier, R.

849

49

Chaudret, R.

154

1251

Chauhan, P.

722

Casillas, L.

263

Chaur, M. N.

326

958

Chavez, D.

Cabrera, Y.

889

Casillas, N.

Caceres, H.

263

Cassels, B. K.

Cadena, F.

1108

CASSIE, D. V.

Cadena, T.

283, 484

Cadilla, C. L.
Caglieri, S. C.
Caguazango Montenegro,
E.
Cai, Q.
Cajaleón Asencios, D.
Caliskan, E.
Calvo, J. C.
Camacho Romero, O. I.
Camacho, J.
Camacho-López, M. A.
Campelo, J. M.
Campo, T.

Castellanos, L. J.

142

Chen, N.

316

Castillo Rodríguez, M. L.

691

Chen, P.

719

Castillo, A.

184, 1115

Chen, W.

471

Castillo, D.

921

Chen, Z.

157

Castillo, J.

247, 819, 911

Chenevert, R.

257

Castillo, Y.

803

Cheng, R.

960

105, 107

Cheng, Z.

100
1239
652
1148
1110
890, 891
1244
1052, 1129
174, 567, 571, 656, 657,
660, 661, 662, 663, 1011,
1012, 1013

619
1141
521, 573
673

Cao, R.

43

Carbonera, C.

16

677
1027

1128

Carballeira, N. M.

736

480, 1128

Cao, L.

Carazo, E.

Chen Lim, T.
Chen, D.

951, 1111

Cañizales, E.

Che, Q.

583
262, 554

142

Cano, T.

Cañete, P.

210
842, 1113, 1239

Chavez-Gil, T.

Castañeda, M.

768

Canto, G. I.

Castañeda Castañeda, B.

1034

599

Camy, S.

Canseco Melchor, G.

743

Chang, H.

Casañas Montes, B.

1099

Chan, K.

35

470
112, 596, 781, 910, 919,
973, 975, 978
49

Castillo-Michel, H.
Castillo-Michel, H. A.

65

476

Chervin, C. N.

507

Castillon, S.

917

Chevaillier, S.

948

Castillón, S.

1295

Chiam Wen, L.

414

Castro Ríos, R.

206

Chica, I.

Castro, A.

264

Chichioco-Hernandez, C. L.

Castro, C. D.

531

Chigome, S.

Castro, I.

982

Chikvaidze, I.

915, 916

Castro, I. M.

1225

Chimni, S. S.

722

Castro, J. R.

879

Chimuka, L.

Castro, J. W.

785

Chin, J.

Castro, M.
Castro, M. E.

404, 826, 999
831, 1054

Chitturi, V.
Chitturi, V. R.

563
1195
1015

20
563
516, 1154
1006

Castro, O.

908

Chiu, C.

94

Castro, R. J.

972

Chiu, M.

787, 1193

Castro-Sierra, I. M.

294

Chmielewski, J.

313

Castro-Suarez, J. R.

72

Cho, H.

36

Castro-Vargas, H. I.

299, 405

Cho, W.

880

Carboni, C.

140

Caudales, R.

663

Choi, U.

503, 504

Carbonio, E. A.

295

Cedeno, D. L.

554

Chorghade, M. S.

766, 854

	
  
Chorover, J.

392

Correa, A. G.

Daoukdouk., S.

241

Chowdhari, R.

149

Correa, F.

1197
227

Darkwa, J.

806
269

Chown, L.

1122

Cortes Zambrano, K. L.

619

D'Armas, H. T.

Chrisey, D. B.

1156

Cortes, A.

617

Das, S.

344

Dasgupta, T. P.
Dash, C.

Christoskova, S.

347

Cortes, M. T.

Chubar, N.

240

Cortes-Llamas, S. A.

549

Chumarev, V.

482

Cortés-Llamas, S. A.

454, 922

Chung, S.

736

Cortes-Morales, A. D.

Ciechanover, A.
Cintron, G. A.
Cintrón, I.
Cipriani, M.

1031

Dauter, M.
Davis, L.

Coskun, A.

41

Day, G. S.

799

Coskun, N.

218

Day, R. D.

1100

1251
85, 1070

Cossairt, B. M.

1088

Daza, M.
Daza, M. C.

154

Costa, A.

355

de Alleluia, I. B.

1235

Cotes, S.

679, 1094

Clarke*, M. L.

213

Cotto, M.

Clarke, J.

579

174, 571, 661, 662, 1011,
1012, 1013

Claros, L. M.

487

Claver, C.

917

Clavier, H.

212

Clearfield, A.

64, 65, 148

Clevenger, J. V.

1072, 1073

Cloutet, E.

769

Coavas, T.

803

Cobb, G. P.

100

Cojocaru, B.

1097

Colazzo, M.

255

Colberg, J. C.

1226

Colby, R. C.

503

Colby, R. H.

504

Coldrick, Z.

813

Cole, R.
Colebatch, A. L.
Cole-Hamilton, D. J.

91, 92
1086
212, 1298

Collart, F.

115

Collazo, A.

1005

Collazo, C.

1251

Collett, J.

946

Colón, J. L.

148, 1251

Colón, L. A.

360, 532, 699, 701

Combariza, M. Y.
Concepcion Garcia, J.

142, 300, 395, 530, 531,
780, 938, 1103
1269

Cotto, M. D.
Cotuá, J.

663
679, 1094

Court Pinto, K.

658

Couso, X.

917

Coutino-Gonzalez, E.

1026

Cova, J. A.

990

Cowley, A. H.

381

Cox, O.

602

Cramail, H.

769

Crawford, K. A.

381

Creason, M.

275

Creegan, F. J.

373

Cress, D. W.

29

Cruz Júnior, J.

536

Cruz, D.

277

Cruz, J.

747, 1246

Cruz, M. O.

196, 907

Cruz, P. S.

841

Cruz, R.

561

Cruz-Montañez, A.

234

Cruz-Sánchez, J. S.

600, 611

Csuk, R.

749, 838

Cuenu, F.

557

Cuerda-Correa, E. M.

943

Cuevas Arteaga, C.

627, 639

Cuevas Juárez, P.

194, 195

Concha Guzman, M.

639

Cuevas Juárez, P. I.

190, 907

Consortium, E.

793

Cuevas-Arteaga, C.

1023

Constantinou-Kokotou, V.

275

Cui, Q.

68

Conte, M.

406

Cukrowska, E. M.

20

Conti, P.

1203

Cukrowska, E. M.

1098

Contreras, P.

1224

Culf, A.

Contreras, R.

1115

Culf, A. S.

Coral Obando, D. F.

1043

Cummins, C. C.

Corao, G. M.

990

Cunci, L. F.

Cordero, Y.

990

Cundari, T. R.

Cordero-Goad, C.

268

Cuperlovic-Culf, M.

Cordiner, R. L.

267
1063

1

301

Civa, M. M.

592, 597

978

Costa Riquelme, R.

Cisneros, G. A.

524
485, 725, 754

1086

Cvitaš, T.

757
758, 913
1088
175, 1059
1264
757, 758
97

Cordova, I.

583

da Luz Neto, J. F.

252

Corgliano, D.

115

Dabke, R.

924

Coronel, A.

830

Dagron-Lartigau, C.

Coronell, C.

830, 1114

Dai, S.

769
635, 659

de Andrade, J. B.
De Cola, L.
De Cremer, G.

686, 1041, 1044
683
470
1164
128
1026

De Jesús Flores, M.

226

De Jesus, A.

625

De Jesús-Bonilla, W.
De La Cruz, E.
de la Cruz, E.

998
159, 666
73

De La Cruz-Rivera, P. C.

980

de la Fuente, V.

917

De la puente, G.
De la Rosa Torres, C. R.
de la Rosa, G.

712
1110
107, 394

De La Torre-Meléndez, Y.

882

De la Vega, G. P.

553

De León, A.

794

de Mendoza, J.

490

De Mieri, M.

257

De Sanctis, Y.

553

De Voss, J. J.
Dei, D. K.
DeJaco, R.
Dejmkova, H.
Del Angel Meraz, E.

846
1262
811
1172
1023

Del Canto, H.

630, 631, 633

del Castillo, L.

653

Del Castillo, R. J.

488

del Río, R. E.

608

Del Valle-Pinero, A. Y.

967

Delgado Fajardo, B. I.

756, 896

Delgado Gómez, M. A.

896

Delgado, J. A.

344

Delgado-Rivera, S. M.

217

Delgado-Velez, M.

979

Dell, A.
de-los-Santos-Álvarez, N.
de-los-Santos-Álvarez, N.

27
367
885

Demeritte, T.

1016

Demeritte, T. L.

1001

Dennis, E. A.

275

Deodato da Silva, A.

252

DePauw, K. P.

892

Dergunov, S. A.

1126

Dervishi, E.

325

	
  
Deshapriya, I. K.

149

Dubinin, N.

1144

Dey, K.

496

Dubis, A. T.

322

Espinosa, E. A.

692, 926

Dharmawardhane, S.

823

Duca, R.

1104

Espinosa, F. E.

1148

1083

Ducati, T. D.

1163

Espinosa, M. H.

945

Di Giacomo, M.

790

Ducongé, J.

174, 567, 657, 1011, 1012

Espinosa, S.

383

Di Giacomo, M. A.

794

Duda, A.

500

Espinoza-Macías, M. L.

33

Dumesic, J. A.

181

Espitia, A. A.

877

Dunlop, P. S.

819

Esquivel-Hernández, G.

Dunstan, P. O.

552

Esqulin, K.

Dhingra, S.

Dias, L. C.
Diaz Maldonado, N.
Díaz Requejo, M.
Diaz, A.
Díaz, A.

1295
148

Dupont, J.

1292

65

Espinet, H.

Estevez Delgado, J.

1119, 1242

922
179, 180, 290, 291, 292
1096
263
905, 1033

Duque, R.

212

Estevez, J. G.

636

Duran, C. N.

667

Estioko, L. P.

Diaz, F.

1139

Duran, M. H.

344

Estremera-Andujar, R. A.

Díaz, J.

951

Durán, N.

927

Ewing, A. G.

437

Diaz, J. E.

927

Duran-Lara, E.

912

Exnerová, M.

317

Eyley, S.

130

Díaz, C. A.

Diaz, L.

630, 631, 633, 1184

Duret, J.

403, 688

894
829
638, 640

Diaz, L. E.

779

Dwyer, J. D.

897

Ezema, B.

235

Diaz, R.

264

Dyani, B.

443

Facchetti, S.

858

Díaz, R.

1279, 1300

Dybkaer, R.

988

Faccio, R.

637
812

Díaz-Ayala, R.

654

Eboatu, A.

748

Fadini, P. S.

Diaz-Rodriguez, V.

934

Echave, J.

114

Fahrenbach, A. C.

Dichtel, W. R.
Diego Rodriguez, D.

52

Echegoyen, L.

312, 316, 322, 326, 643

41

Fajardo, J.

220
944

1281

Echegoyen, L. A.

494, 1158

Fajardo, J. R.

Dieppa, R.

263

Echegoyen, L. E.

1176

Fajardo, N. N.

829

Dietl, P.

523

Echterhoff, A. K.

464, 543, 804

Famengo, A.

1045

550

Economou, I. G.

1031

1249

Edmiston, P. L.

816

Dikarev, E. V.
Dille, J.

49

Fan, Z.

1016

Fang, S.

1262

DiLoreto, M. A.

232

Egan, B.

Dimitrov, D.

347

Egaña, E. G.

563

Dimitrov, D. Y.

281

Egorov, V. V.

1149, 1266

Faraji, H.

1219, 1220
263, 265

Diniz, S. N.

1235

1160

Famulari, A.

Fantauzzi, D.

164

Ekpunobi, U. E.

748

Fasoli, E.

Dionysiou, D.

819

Elder, R.

137

Fatás Lahoz, E.

1062

Distefano, M. D.

934

Elissetche, J.

286

Fatoki, O. S.

1228

Divedia, S.

238

Elizabeth, N.

203

Fatope, M. O.

Do, C. H.

792

Elizalde, E.

Doerr, M.

683, 686, 1041, 1044

Dominguez Garcia, M. M.

551

Ellena, J.

Dominguez, J. R.

943

Ellisor, M. B.

Donald, W.

302

Eloy, M.

Donath, M.

464

Donato, R. K.

Emmanuel, E.

174, 567, 571, 656, 657,
661, 662, 663, 1011,
1012, 1013

Febus, E.

536

Felder, E.

1100
60
1107

Fedotov, P. S.

Feldmann, K.
Feliciano, I.
Feliczak-Guzik, A.

1137

Emre, H.

674

Felipe de Oliveira, M.

Dong, G.

307

Emrick, T.

138

Feliu, J. M.

Dong, Z.

1145

Encina Zelads, C.

842, 1113, 1239

Felix, H.

21, 1212
523
400, 464, 538
527
1258
253
870, 871
1013, 1171

D'Orazio, G.

845

Enríquez Garcia, M.

Dorn, H. C.

134

Enriquez, Y.

876

Feng, Y.

579

Dornom, T.

733

Erazo, A.

563

Ferguson, M. J.

798

dos Santos, C. G.

143

Erden, I.

Fernandes, A.

812

Douglas, E. P.

1010

218, 384, 1091

Felix-Rivera, H.

827
1002

72, 160

94

Erhardt, P.

853

Fernández Morantes, C.

288

Drasar, P.

860

Ernst, R. R.

165

Fernández Urretavizcaya, R.

794

Driver, J.

325

Escalante, A. U.

1162

Fernandez Zavarce, F.

542

Droescher, M. J.

767

Escalona, A. A.

241

Fernández, D.

528

Drummond, M. L.

1264

1230

Fernández, J. J.

185

Escobar, J. C.

589

Fernandez, N. S.

893

Escobar-Saucedo, M.

206

Fernandez-Alos, V.

D'Souza, M. J.

928

Escobar Vasquez, Z.

Duarte, A.

127, 312, 314

Duarte, E.

584

Escorcia, A.

Dubey, M.

1157

Eseola, A. O.

Dubey, P. K.

238

Esmaeili, A.

682

686, 1041, 1044

Fernández-Lafuente, R.

613, 992, 993

1207

Fernandez-Torres, L. C.

141

Ferreira Silva, R.

254

753

	
  
Ferrer, E.

404

Ferrer, E. J.

630, 631, 633, 1184

Ferrer, I. M.
Ferrer-Torres, E. J.

Fuentes, L.

1142

Garelick, H.

389

Fuentes, L. E.

339

Garófalo, S. J.

701

Fuentes-Arderiu, X.

988

Garritz, A.

999

Fukase, K.

108

Garson, M. J.

846

Ferris, I.

563

Fullenkamp, D. E.

495

Garza Juárez, A. D.

206

Fierro, A.

1034

Fullenkamp, D. E.

995

Garzon Fontecha, A. M.

616

Fierro, P.

1142

Furuya, N.

647

Garzón, A.

614

Gasca-Tirado, J. R.

731

Gašparović, B.

813

Gates, D. P.

721

794, 1075, 1079

Gauthier, C. V.

705

5, 790

Gavalda, S. D.

205

Gavillán-Suárez, J.

268
640

Fierro-Mercado, P. M.

160

Gabbai, F. P.

456, 1203

Figaszewski, Z.

1252

Gaertner, C.

218, 384

Figueira, C. A.

545

Gagnon, K.

Figueroa-Cuilan, W.

268

Galagovsky, L.

Figueroa-González, G.

272

Galagovsky, L. R.

Figueroa-Miranda, G.
Fihri, A.

939, 959, 1210, 1211

Galarza, E.

64

553, 557

1075
6

1129

Galembeck, F.

1163

Gavira, J. A.

Filatov, A. S.

550, 800

Galindo, A. R.

1186

Gavira-Gallardo, J. A.

638

Fillmann, G.

388

Galindo, M. C.

202

Gaviria Montoya, C. A.

1110

381

Findlater, M.
Fioressi, S. E.
Fischer, J.

Gallo, J.

607

Gayawan, E.

1029

Gálvez, J.

228

Geibig, D.

730
1207

848

Galvez, S.

660

Geivandov, R.

Fischer, R. A.

1199

Galvis, M.

992

Gemelli, M. E.

794

Fitzgerald, E.

946

Gamero, M.

883

Gennis, R. B.

1133

Fiz, R.
Flavin, K.
Floch-Barneaud, A.

1168
326, 492
1104

230, 918

Gan, Z.

1025

George, A.

140

Gandhiraman, R. P.

1257

Geraldo, D. A.

912
979

Ganellin, R.

761

Gerena-Lopez, Y.

Florano, C.

147

García Asuero, A.

842

Gescheidt, G.

Flores Torres, R.

190

Garcia Mota, M.

163

Gessner, V. H.

Flores Torres, R.

194

Garcia O., J. A.

807

Ghaly, E. S.

Flores, M.

266

Garcia S., L. C.

807

Ghassemi, A.

Flores, S. O.

625

Garcia, A.

174, 1012

Ghazzali, M.

354, 1247

Flores-Moreno, R.

922

García, A.

567

Ghosh, K. S.

741

Flores-Tavizón, E.

564

García, A.

657, 790

Flórez, S.

222

García, A. M.

Flynn, M.

14

Ghrist, A.
Gibert, J. M.

123
308, 548
287
1108

93
700

474

García, C.

226

Gibert, R.

Fonseca, E. B.

1182

Garcia, E.

585

Gibson, H. W.

Fonseca, J. J.

474

Garcia, E. Y.

274

Gimenez Moreira, L.

Forano, C.

954

Garcia, G.

1142

Forenhorst, A.

563

García, I.

700

Giordani, S.

Forestier, I. S.

591

Garcia, J. J.

1283

Giordano, A.

41

Garcia, L. C.

756, 805, 1148

Formenti, P.

948

García, L. P.

1186

Forouzangohar, M.

472

Garcia, M.

Forsum, U.

988

Garcia, M. J.

Fortuna, R.

1180

Garcia, N.

64

Gladys, G.

589

Fountain, K. R.

1150

Garcia, R.

493

Gleason, C.

1091

1045

García, R.

Forgan, R.

Fourmigue, M.
Fox, D. I.

822, 1232

875
558, 577, 961

Gioda, A.

700
134, 503, 504, 1248
910
946
326, 492
953

Giraldo, L.

1007

Giraldo, S. A.

1267

Gisela, H.

203

Gitari, F. K.

735

177, 286

Glinda, I.

203

Garcia, T. Y.

952

Godet, S.

1249

Foxman, B. M.

799

Garcia, V.

668

Godoi, D. R.

427

Fraguela-Rios, J.

973

Garcia, Z. I.

205

Godoy, R. S.

1235

610

García-Gil de Muñoz, F.

243

Godswill, A. J.

235

García-López, V.

223

Gokel, G. W.

410

874

Garcia-Martinez, J.

665

Goluch, E. G.

442

172, 173, 177

García-Martínez, J.

57, 343

Gomes, J. F.

515

García-Rodríguez, R. V.

600, 611

Gomes, P. T.

638, 640

Gómez Ayala, S. L.

Franco-Pérez, M.
Frank, D.
Freeman, R.
Freer, J.
Freire, E.

1293

1189, 1198

Friesel, R.

996

Garcia-Ruiz, J. M.

Frigerio, F.

618

Garcias, A. J.

Fuentes Hernández, M. V.

241

Gardea-Torresdey, J.

Fuentes, J. A.

213

Gardea-Torresdey, J. L.

545
691, 1043

259

Gómez, A. M.

107, 476

Gómez, D. M.

271
821

105, 393, 394

Gómez, E. M.

1229

	
  
Gómez, J.
Gomez, J. L.

73, 159, 666
1267

Grandez, M.

977

Granger, P.

1097

Guzman, M. G.

1249

89

Guzman, R. P.

1165

591

Gomez, L.

259

Gomez, M.

1107

Gómez, M.

565

Grazulevicius, J. V.

Gómez, S.

958

Green, K.

725

Häberle, P.

Gomez-Balderas, R.

610

Greenbowe, T. J.

376

Haeussler, M.

Gonçalves, R. F.

250

Greenway, K. T.

758

Hagen, R. v.

1168

Gonos, E. S.

739

Griebenow, K.

Hagfeldt, A.

1167

Gonzalez Alba, J. F.

253

Griffin, D.

Gonzalez Jurado, Y. A.

616

Grinenval, E.

Gonzalez Maldonado, G. M.

181

Gromadzki, D.

Gonzalez Muradas, R.

192

Gronenborn, A. M.

Gonzalez- Pita, A. M.

299

Gonzalez, E.
Gonzalez, E. R.

560, 631

Gray, T.

Guzman, K.

Grazulevicius, J.

675
348, 349

474, 517, 622, 878
54

Gwaza, T. C.
Gyurcsányi, R. E.

Hahn, C.

116
1019
617
417

385

687

Hahn, F. E.

1296

1306

Hall, R. A.

1188

26

Hamaker, C. G.

Gronert, S.

1091

Hamilton, C. M.

554
24

Gross, J.

1133

Hamilton, P. A.

734

79, 295

Grove, G. N.

861

Hamilton, S.

710

Gonzalez, K.

886

Grover, G. S.

118

Han Bing, C.

16

González, L. A.

395

Grubbs, R. H.

762, 1291

Gonzalez, L. G.

1263

Guadalupe, A. R.

Gonzalez, M.

388, 826, 1054

Guadalupe, D. R.

González, M.

148, 521,1033

Guajardo, C.

1034

Harris, C. A.

470

831

Guarieiro, L. L.

1164

Harris, R. A.

1122

González, M. F.

944

Gubala, V.

1257

Hartley, P.

1105

González, M. P.

1131

Guerrero, A.

673, 936

Hartmann, R. W.

1074

Gónzalez, P.

173

Guerrero, E.

560

Hasegawa, M.

Gonzalez, R.

630, 1171

Guerrero, J. A.

563

Haslam, S. M.

Gonzalez, T.

943

Guerrero-Sanchez, C.

499

Hasler, J.

717

González, T.

166, 248, 914

Güette-Fernández, J.

969

Hatanpaa, T.

508

Gonzalez, Y.

614

Guido, R. V.

111

Hayes, D. L.

Gonzalez, Y. J.

259

Guillen Zevallos, M. O.

González, Y. J.

528

Guillén, M. O.

947

Hazen, R. M.

469

González-Fernández, E.

885

Guillerez, S.

769

He, L.

995

Gonzalez-Gonzalez, I.

517

Guinel, M.

Hecht, E.

523

Gonzalez-Gonzalez, L.

261

Guinel, M. J.

González-Méndez, R.

974

Guitron-Robles, O.

González-Muñoz, P.

Gonzalez, M. A.

731

Guldi, D. M.

Goodwin, J. A.

96

Gullapalli, H.

Göransson, G.

462

Gunatillake, T.

Gordillo, B.

399

Gunel, M.

Hand, B.

875

Hanley, M. J.

876

Hapeman, C. J.

1287

1165

Haynes, K.

7
592, 597
101

457
27

149
1049

1006, 1250

Heikkila, M. J.

508

549

Heinrich, J. G.

1213

492, 493, 1048
1157
499
7
67

Heinzen, H.
Helalizadeh, M.
Hellwig, P.
Henderson, W. A.
Henne, F. D.

255, 391
1219, 1220
1133
967

Gorls, H.

1207

Guo, H.

464, 465, 539

Gorodsky, S. N.

1205

Gupta, M.

413, 503, 504

Heredia, K.

208

Goscianska, J.

1174

Gupta, T.

376

Herm, Z. R.

1201

Gotte, M.

597

Gurban, A.

441

Hermosilla-Ibañez, P.

886

Goulart, M. O.

440

Gurskyte, E.

675

Hernandez, S. R.

879

Gouveia, R. F.

1163

Gurung, S. K.

991

Hernández Lebrón, Y.

285

Govea, J. L.

577

Gust, D.

357

Hernandez Maldonado, A. J.

556

Govind, N.

273

Gutierréz Ávila, J.

712

Hernandez Zerega, L. C.

276

Gowda, S.

1157

Gutierrez- Ulloa, C. E.

299

Hernández, A. R.

963

Gowda, S. R.

1058

Gutiérrez, C. E.

676

Hernandez, C. C.

949

Gutierrez, J. A.

1191

2, 419

Gutiérrez, K. J.

145

Hernández, D. L.

185

Gutierrez, S.

294

Hernández, D. M.

1002, 1005

Gracía-Berríos, Z.
Graetzel, M.
Graff, J.

1280

Grainger, W.

924

Gutierrez, S. C.

Graminha, A. E.

536

Guzei, I. A.

Granadillo, V. A.

528

Guzmán, A.

Granados, J.

899
900, 901, 986, 985, 987

Granados, J. E.

Hernandez, D.

832
1261

1106

Hernandez, E.

823

123

Hernandez, F.

247

142, 530

Hernandez, F. J.

962

Guzman, C.

300, 780

Hernández, F. M.

Guzmán, F.

747

Hernández, G.

196
878, 1023

	
  
Hernandez, J.
Hernández, J. G.

823
223, 909

Hoyos, O. L.
Hu, B.

487, 488, 1102

Jimenez Romero, C. M.

586

Jimenez Silva, O.

726

526

Jimenez, A.

399
925

1003

Hernandez, L.

875

Huallpa Phuyo, J.

Hernandez, M. A.

558

Huang, D.

1037

Jimenez, J.

1013

Huang, K.

53, 383

Jiménez, L.

346

692, 926

Huang, Q.

101

Jímenez, R.

1112

Hernandez, S. P.

296

Huang, W.

1003

Jimenez, V.

Hernández, S. P.

1022

Huber, D. L.

1245

Jin, A.

1140

Hernández-Arroyo, M.

1241

Hudson, Z. M.

718

Jin, Y.

1140

Hugo, D.

794

Joaquin, F.

Hernández, S.
Hernandez, S. A.

Hernández-Luis, F.
Hernandez-Maldonado, A.

745
334, 1138

Hernandez-Millan, G.

903

Hernández-Millán, G.

Hunyadi Murph, S.
Huot, J.

1153
257

Jodko-Piórecka, K.
Jofre-Garfias, A.

198, 200

Hurum, D.

1159

Johnson, B. J.

Hernández-Reyes, A. G.

600

Husain, S.

1219

Johnson, D.

Hernandez-Rivera, S. P.

72, 160, 1171

Husain, S.

1220

Johnson, D. E.

392

Hwang, S.

106, 199, 810, 1230

Hernández-Ruiz, S.
Hernandez-Viezcas, J. A.
Herranz, M.
Herrera Celis, S.

105, 476
493, 1048

Ibarboure, B.
Ibarra-Vázquez, M. F.

Johnson, M.

769

Jones, C.

922

Jonge, R. D.

352

205
833
752, 939
100
1108
829
57
458, 796
713, 1196

533

Ilyas, M.

1221, 1270

Joore, J.

368

Herrera, A. P.

1028

Ince, M.

489

Jorge, H.

188

Herrera, G.

1012

Insuasty, B.

228

Jose Carmelo, M.

188

660, 662, 663, 1011, 1013

Iratçabal, P.

769

Jose, Y. L.

264

Irazoque-Palazuelos, G.

200

Joseph-Nathan, P.

608

Iribarne, A.

794

Jovanovic, V. B.

604

Herrera, G. M.
Herrera, J.
Herrera, K. L.

887
1286

Herrera-Sandoval, G. M.

160

Irita, T.

480

Jove, R.

Herrero, E.

870

Irizarry, C.

941

Ju, Y.

Hidalgo, A.

1037, 1274

Hidalgo, M. D.

202

Hidalgo, S. T.

568

Higa Harada, D.

1239

Higa, D.

1113

Higashiyama, K.
Higgins, T. B.

211
452, 1072, 1073

Hill, A. F.

1086

Hillery, B.

169

Hilleryd, B.

1170

Hillmyer, M. A.
Hinestroza, J. P.

51
1103

Hinton, T.

499

Hiorns, R. C.

769

Hirsch, A.

122

Hisham, A. A.
Ho, P.
Hoai Le, N. C.

1152
40
1257

Hodges, E.

892

Hoertz, P.

1063

Hoffman, M. Z.
Hoffmann, R.

709, 1177
88, 518

Hofkens, J.

1026

Hoga, H. E.

681

Hogue, L.

82

Hoguet, J.

1100

Holmes, J. L.

1188

Holthausen, M. H.
Hong, J.

464, 466, 540, 544
393

Hormaza, A.

1042

Houshyar, S.

417

Ishikawa, Y.

516,1060, 1092, 1139,
1154, 1271

Ismail, A. M.

829

Ivanov, K.

347

Ivanov, K. I.

281

Izquierdo, M.

1039

Jackson, N. B.

9, 40, 369

Jacob, T.

164

Jacobo-Herrera, N.

272

Jaekle, F.

719

Jagodzinska, K.

1256

Jalilov, A. S.

123

Jalsa, N. K.

930

Jana, P.
Janáky, C.
Jankauskas, V.
Janke, C. J.
Jaramillo C., B. E.
Jaramillo, B. E.

811
1166
348, 349, 675
635
1036
289, 584

Jaramillo-Gómez, L. M.

936

Jaskolski, M.

267

Jayaraju, N.

514

Jayaraman, A.

137

Jeannin, O.

1045

Jebaraj, A. J.

428

Jennings, J. A.

920

Jerez, J.

658

Jeronimo, D. A.

244

Jersey, G.

78

Jiang, C.

435

Jiang, L.

409, 1152

Jianzhong, S.

648

Juarez, F.
Juárez, P. C.

586
1161
558
196

Juárez, S.

791, 1181

Juaristi, E.

223, 909

Jubert, A. H.
Juhaniewicz, J.

14
1017

Julio, J. L.

289

Jung, H.

976

Jung, K.

880

Justiniano, E.
Jyothish, K.
Kable, S. H.
Kacer, P.
Kadiyska, T. K.

273
1294
377
1038
601

Kaev, J.

1019

Kako, M.

646

Kalatozishvili, A.

915

Kalkhambkar, R. G.

221

Kaltsoyannis, N.

458

Kamaya, Y.
Kamireddy, S.
Kanan, M.
Kandile, N. G.
Kane, P. J.
Kang, S.
Karakus, S.
Karaskiewicz, M.
Kasko, A. M.
Kataev, D.

736
1160
429
18, 1066
436
442
672, 674
623
54
1284

Katayama, A.

470

Katiyar, R. K.

1056

	
  
Katiyar, R. S.

1056, 1060, 1156

Kavanagh, P.

1160

Korolija, J. N.
Korybut-Daszkiewicz, B.

204
1125

Larsen, M. C.
Lasalde-Dominicci, J.

Ke, T. H.

348

Kostas, I. D.

601, 1293

Keddie, D.

417

Kotowski, A.

242

Kefeni, K.

744

Kottenstette, R.

Keith, C.

345

Kouznetsov, V. V.

Keller, A. A.

104

Kozhevnikov, I.

398

Lawrence, K.

Keller, J. M.

1100

Kozyatnyk, I.

237

Layne, J.

Kennedy, R.

362

Kranz, C.

523

Lazo-Cannata, J.

435

Kravic, S. Z.

Kesani, S.
Kesternich, V.
Khan, A. M.
Khomishin, D. V.

1111
552
1206, 1297

40
214, 215, 216, 229

Latorre, I.
Laurena, A. C.

734
979, 980
199
829

Lauricella, A. M.

1079

Lautner, G.

1019
492
433
352, 353

278, 279

Le Grice, S. F.

592

Krivovichev, S. V.

1021

Le Grice, S. F.

597

Krogul, A.

1204

Lebedeva, M. V.

778

Kroll, D.

1233

Lee, C.

324

965, 1252

Lee, J.

Kilislioglu, A.

674

Krysiński, P.

Kim, B.

135

Krzeczkowska, M.

793

Lee, M.

Kubicki, M.

267

Lee, O.

422

Kubisa, P.

500

Lee, S.

743, 976

Kubota, L. T.

440

Lee, T.

Kucklick, J. R.

1100

Kim, E.

135, 335

Kim, J.

135, 323, 324

Kim, M. D.
Kim, Y.

1126
135, 335

Leech, D.

143
504, 787, 1248

946
1160

Kim, Y. J.

921

Kuehnast, M.

321

Leenstra, W. R.

Kimaro, A.

1223

Kulatunga, U.

904

Lefebvre, F.

687

Kimizuka, N.

1134

Kulhánek, J.

336, 337, 338

Leger, D. A.

913

Kinnibrugh, T.
Kirchhoff, M. M.
Kismir, Y.

64

Kumar, A.

841

Leger, M.

857, 1068

Kumar, A.

1156

Legorreta-Siañez, A.

63

913
752, 939, 959

674

Kumar, A. S.

1001

Lehmann, A.

345

Kitajima, K.

28

Kumar, C. V.

149

Lemaitre, N.

769

Kitayama, T.

415

Kumar, P.

342

Lemay, S. G.

442

Klajn, R.

309

Kundig, E.

1284

Lenis, L. A.

288

Klasinc, L.

97

Kusmic, D.

232

León Peña, J. C.

280

Kleter, G.

470

Kusui, T.

736

Leon, G. E.

Klösgen, B.

833

Kutu, H.

Klotz, G.

765

Kuzma, M.
Kuznetsov, V.

Klug, D. R.
Klymenko, N.
Knapp, C.
Knorr, A.
Ko, K.

34

706, 1069

887

Leon, J.

1224

1038

Leon, M.

831

1065

León, R. G.

996

237, 239

Kvaskoff, D.

808

Lercher, J.

726

1200

La Ferla, B.

845

Lerman, Z.

1067

526

Leskela, M.

508, 1050

403

La Rosa Toro Gómez, A.

323, 324

Laali, K. K.

221, 233, 908

Kobelski, R.J.

436

Labuda, J.

366

Köckerling, M.

534, 535

Lacolla, L.

790, 794

Lewis, J.

208

1112

Lewis, J.

904

Koerdel, W.

729

Ladron De Guevara, K. J.

Kogure, K.

736

Lafont, J. J.

Kohen, A.

191

Kohene, J.

519

Kojouharov, H.

648

Kokotos, C. G.

724

Kokotos, G.
Kokotou, M. G.
Kolomeisky, A. B.

275, 824
520
1265

Konigsberg Kerner, N. J.

374

Konrad, T. M.

213

Konyushenko, E. N.

317, 318

Konz, J.

955

Kookana, R.

472

Kopf, I.

492

Korgel, B. A.

775

Korley, J. N.

1254

Korley, L.

1121

179, 180, 290, 291, 292,
297, 477,

Lafontaine-Vargas, N.

224

Lagerwall, J.

321

Laine, P. L.

98

Lalinde, E.

665

Lambert, L. K.

846

Lamm, A. S.

83, 1236

Lancashire, R. J.

795

Lancheros, A. F.

1007

Landfester, K.
Langer, V.

411
1247

Lantz, J. M.

91

Lapinski, A.

322

Lapointe, J.

257

Larmat, F. E.

351

Larose, Y.

435

Larrazabal, M. M.

887

Leszczynski, J.
Lewandowski, A.

509
59

Lewis, J. E.

15

Lewis, J. E.

902

Lewis, N.

431

Lewis, S. E.

452

Lewis-Ballester, A.

605

Li, C.

439

Li, F.

643

Li, H.

41, 787

Li, K.

57

Li, L.

545

Li, M.

256

Li, Y.

670, 671

Li, Z.

146, 1203

Liew, S. K.

798

Liew, S. Y.

1155

Lim, J.

743

Lim, K. F.

377

	
  
Lima da Silva, G.

575

Lima Duarte, M. M.

252

Lima, P. R.

440

Lin, H.

155

Lin, T.

1203

Lin, Y.

787

Linares, N.

665

Linders, J. B.

468

Lindner, E.

1126

Ling, J.

743

Lino, C. M.

251

Linoski, J. A.
Lins da Sila, V.
Lins da Silva, V.
Linscott, T.
Lisena, J.

1288, 1301
252, 253, 254, 572, 575
569, 570, 574
93
720

Lisperguer, J.

650, 667

Litwinienko, G.

833, 1204

Liu, C.

1264

Liu, H.

670, 671

Liu, J.

1134

Liu, L.

401

Liu, S.

1203

Lizaraso Caparó, F.
Lizarazo, C.
Lizcano Valbuena, W. H.
Llaveria, J.
Llona Mínguez, S.
Llovera, L.

842, 1113, 1239
1084
168
1295
209
537, 914

Llusar, R.

343

Loaiza, A. E.

927

Loayza Lopez, M. A.
Lobo-Castañón, M.

1078
367, 885

Long, J. R.

1201

Long, J. W.

507

Loo, L.

433

Lopa Bolivar, J. A.

559

Lopa, J. A.

947

Lopes, A. P.

1197

Lopes, C. B.

440

Lopes, P. P.

162

Lopes, P. S.

545

López, A.
Lopez, B.
Lopez, B. L.

1224
1260
629, 1130

López, E.

585

Lopez, E. M.

591

Lopez, J.
López, J. A.
Lopez, L.

207
1119, 1242
981, 1159

Lopez, M. L.

107

López, N.

585

Lopez, R. E.

919

López, S. E.

537, 914

López, V.
López-Dellamary, F.
López-Garriga, J.

656
922
277, 529, 585, 587, 591,
591, 593, 595, 599, 605,

606, 620, 638, 640, 654,
707, 755, 836, 998
López-Moreno, L.
López-Rubet, J. A.
López-Villa, N.
Lopez-Villa, N. M.

394
1119, 1242
200
198, 200, 903

Lorenzo, E.

883

Lozano, A. N.

963

Lozano, C.

334

Lozano, C. M.

1138

Lozano, R.

1224

Lu, J.

718

Lu, S.

1188

Lu, T.

361

Lu, Y.

960

Lucero, G.

1249

Luciano, E.

270

Luciano, M. A.

479

Luciano-Montalvo, C.

268

Ludwig, B.

1133

Ludwig, M.

338

Lugo, F.

1138

Lugo, J.

554

Lugo, S.

826, 1054

Lugo-Alvarado, F. N.

334

Luiggi, N. J.

145

Luis, F. H.

844

Luna-Martínez, A.
Luna-Pineda, T.
Lund, B. R.
Luo, J.
Luque, R.
Luscombe, C. K.

1210
475
1262
970
1052, 1129
136

Lusilao, J. M.

1098

Lyakhov, N. Z.

1255

Lynn, D. M.

1014

Ma, J.

1091

Ma, Y.

1152

Maah, D.

1101

Maah, M.

814

Mahmoud, A. S.
Mahramanlioglu, M. -.
Maina, P.
Majesté, J.
Makarov, V.
Makarov, V. I.

1061
328, 329, 652, 957
732
60
1261, 1274
1037

Maksimovic, R.

604

Malambo, D.

982

Malave, T.

841

Malberg, J.

461

Malcolm, A. C.

798

Maldonado, G.

1033

Maldonado, M.

882

Malgas-Enus, R.

386

Malik, A.
Malinconico, M.
Mallouk, T. E.

435
1217
62

Mames, I.

1125

Mamlok-Naaman, R.

1178

Mammino, L.

10

Man, I.

163

Mandache, N.

815

Mandal, D.
Mandic, L. M.
Manrique, A. L.

58
204, 604
1084

Manuali, C.

768

Manyele, S.

1223

Mapolie, S. F.

386

Maragh, P. T.

485 ,725, 754

Marcano, E.

259

March, J. L.

95

Marcos, R.

917

Margel, H.

1185

Margel, S.

47,497, 498

Marin, M. G.

1162

Marinas, J. M.

1052

Marino, L.

19

Markovic, N. M.

872

Marques, C. P.

1197

Márquez, D. F.

333

Maah, M. J.

1216

Mac Aodha, D.

1160

Macaño, H. R.

677

Marquez, F.

662

Macauley, M.

303

Márquez, F.

567, 656, 657, 1013

MacCuspie, R. I.
Machado, S.
Maciejowska, I.
Maciejowska, I. W.

25
85, 1070
793
37, 856

Marquez, F.

174, 571, 660, 661, 663,
1011, 1012

Marrero Llerena, U.

620

Marrero, V.

568

Marrero-Ortiz, W.
Martelo, I. P.

950
1036

Mackay, S. P.

209

Martin, E.

403, 688

Madadi, V. O.

735

Martin, N.

44, 493, 1048

Madrigal, S.

Martin, Y. C.

825

Maeda, Y.

646

Martínez, C. A.

216

Maestroni, B.

563

Martinez, C. M.

844

Maghirang, R. G.

101

Martinez, C. R.

568

Magrioti, V.

275

Martinez, D.

Magureanu, M.

1243

815, 1097

Martinez, D. A.

106
1007

Mahanthappa, M. K.

412

Martinez, E.

981

Mahidol, C.

370

Martinez, I.

1208

	
  
Martinez, M.

1080

65

Misirli, T.

957

Martínez, M.

521, 1082, 1119, 1242

Melendez, E.

925

Mitić, &.

888

Martinez, M. C.

887

Meléndez, E.

651, 1251

Mito, S.

921

Martinez, Z. S.

921

Meléndez, J.

1119, 1242

Mittal, A.

504

1225

Melendez, L.

979

Mittal, A. K.

818

Martinez-Diaz, M.

489

Melendez, M.

406

Mitton, F.

388

Martínez-Montemayor, M.

268

Meléndez, Y.

632

Mitzi, D. B.

420

Martinez-Orengo, N.

287

Melgarejo Gómez, S. M.

1110

Miyagawa, H.

989

Melin, F.

1133

Miyashita, M.

989

Martinez-Aparicio, R.

Martín-Hidalgo, M.

1123

Mejías, A.

Martino, A. C.

967

Melo Jr., M. A.

1135

Mizaikoff, B.

523

Martin-Vaca, B.

720

Menaker, A.

1019

Mizorogi, N.

646

Marwah, R. G.

827

Mendez Arteaga, J. J.

110

Mizushima, N.

211

486, 525, 578

Méndez Arteaga, J. J.

751, 1240

174

Méndez Beltrán, A. L.

984

Mocerino, M.

Masías, P.

947

Mendez, J.

669

Molina, D.

602

Mason, J.

1201

Mendez, K.

948

Molina, M.

693

144

Mendez, N. A.

894

Mombrú, A. W.

637

1039

Mendoza, D. L.

837

Mónaco, M.

790

Mondal, S.

58

Maryutina, T. A.
Masa, A.

Massardier, V.
Mastrodomenico, A.
Matai, P. H.

580

Matasović, B.

97

Mendoza, F.

1002, 1004, 1006, 1261

Moad, G.

Mendoza-Martínez, C.

745

Mondelli, D.

417
16, 375, 377

19

Matejka, L.

1137

Meneghetti, M. R.

440

Mondragon, F.

Matheu, M.

1295

Meneses, R. N.

844

Monge, A.

403, 688

Meraz García, N.

564

Monrroy, M.

173, 177

463, 556

Meraz, E. D.

333

Monrroy, M. E.

172

1168

Merca, F. E.

829

Montagut Bosque, P.

192

Montalvo, B. L.

823

Mathews, J. P.
Mathivathanan, L.
Mathur, S.

682

Mathwig, K.

442

Mercado, B. Q.

Matijasevic, I. M.

204

Mercado, E.

826, 1054

Montalvo, R.

199

Matos, C. D.

251

Mercado, S.

207, 707

Montano, N.

919, 973

215, 216

Montano, R.

183

Monteiro Santana da Silva,
A.

569

Montenegro, M. C.

251

Matsunaga, M.
Matthiesen, D. H.

1127

Merchan, D. R.

42

185

3

Merino, C.

1080, 1082

Mauduit, M.

212

Merlin, M.

60

Mauriello, F.

483

Messersmith, P. B.

Mav-Golež, I.

641

Metiu, H.

163

169

Meyer, T.

1133

May, L.
Mayhoub, F.

1104

Meyyappan, M.

Maymi, I.

1076

Meza, P.

Mayol-Bracero, O. L.

946, 948, 950, 956

Mezhnev, V.

495, 995

519
1187
230, 918

Mazurczyk, J.

322

Michaleviciute, A.

675

Mbarawa, M.

732

Micolta Salazar, G.

245

Miglioranza, K. S.

388

McCaffrey, R. P.

1140

McClure, C. M.

95

Mille, M. R.

McConnell, L. L.

101

Miller, B. W.

McCullough, R. D.

421

Miller, J.

McDonald, R.

798

Miller, J. E.

McFaline, J.

591

Miller, K.

714

97

Miller, L.

115

McGlynn, S. P.

684
850, 892, 955, 1214
928
77

McGuigan, M. E.

436

Miller, R. D.

McKee, M.

453

Millet, P.

71, 1053

Mimero, P.

768, 860

McKee, M. L.

98

865

McLean, M.

435

Ming, C.

417

McQuillan, J.

158

Minowa, M.

646

Medina, E.

630, 631, 633, 1184

Medina, M.

958

Miranda, I.

1005

Miranda, M.

385

Miranda, I. J.

1112

Medina, O. L.
Meille, S. V.
Mejía, E.
Mejía-Ospino, E.

49, 618
881
73, 159, 533, 666

Mirabal Gallardo, Y.

Miranda-Castro, R.
Miranda-Ordieres, A. J.

219
404, 826

367
367, 885

Montero, Y. S.
Montes, I.

650
205, 217, 220, 224, 1226

Montes, M. O.

104

Montes-González, I.

227

Montes-Rodríguez, I. M.
Montiel, G. M.
Monza, L.
Moog, R.

599
1183
563
13

Moore, A. L.

357

Moore, J. W.

1188

Moore, T. A.

357

Moors, A. J.

1100

Mora, C.

1190

Mora, O. L.

284

Morales Gomero, J.

526, 1062

Morales, J.

582, 1033

Morales, K.

1047

Morales, M.

842, 893

Morales-Garcia, F.

956

Morales-Navas, C.

170, 178

Morales-Pérez, C. L.

980

Moran-González, D.

1210, 1211

Morán-González, D.

939

Morán-González, D.
Morant, C.

959
174, 567,571, 656, 657,
660, 661, 662, 663, 1011,
1012, 1013

	
  
Moreau, N. J.

444

Nasrolahi Shirazia, A.

Morel, M.

949

Naumkin, F. Y.

Morell, G.

1002, 1004, 1005, 1006,
1037, 1056, 1261, 1274

Moreno, J. A.

185

Moreno, J. C.

1007

Moreno, P. A.

300, 780

Moreno, S. M.

843

Moreno-Aldana, L. C.

1187

Moreno-Brambila, M. I.

922

Moreno-Quirós, C. V.

611

Morikawa, M.

1134

Morin, P.

757

Mosby, B.

65

Mountford, P.

458

Moya-Hernández, R.

610

Mozayani, A.
Mudhivarthi, V. K.
Mueller, R.
Mukherjee, A.

1118
149
1168
64

Mulero, M.

935

Mulet-Gas, M.

320

Muller, G.

346

Müller, T.

726

Mullins, D.

659

Mulvey, R. E.

801

Mun, D.

976

Munoz-Hernandez, M. A.

454

Muñoz Jáuregui, A.

842, 1113, 1239

Muñoz, A.

1112

Muñoz, G.

828

Muñoz-Acevedo, A.

612, 966, 984

Muñoz-Muñiz, O. D.

600, 611

Muñoz-Vázquez, C. E.

1024

Muradás, R. G.

193

Murcia, B.

531

Murillo Arango, W.

751

Murillo Perea, E.

110, 751

Murillo, E. A.

629, 1130

Murillo, J. O.

958

Murray, C. B.

774

Musial, M.

1151

Musina, N. S.

486

Musolino, M.

483

Mustafa, T.

325

Myers, D. N.

734

Myrna, C.

203

Mysova, N. E.
Nagase, S.

1206, 1297
125, 646

Nahar, N.

260

Nair, R. S.

827

Nakagawa, Y.

989

Nakanishi, M.

1284

Nakano, T.

418

Nam, S.

586

Napier, M.

550

Napoleão, D. C.

254, 575

Narvaez Pita, X.

555

594
1146, 1147

Navarrete, L. F.

1285

Navarro, A. M.

844

Navarro, D. A.

25

Navio, C.

492

Nawara, K.

1252

Nawrocki, J.

237

Nazaruk, E.

623

Nazif, C.

522

Ndunda, E. N.

735

Nebra, N.

720

Negron, J. A.

1238

Negron, L. M.

632

Negron, Y.

876

Neira, C.

350

Neira, C. F.

339

Neira, P. C.

1186

Nelsen, S. F.

123

Nelson, A.

813

Nemcova, L.

1172

Nemeth, V.

1179

Nemudry, A. P.

1255

Nepel, T. C.
Neria-González, M.

162
1211

Newkome, G. R.

126

Newsome, T.

361

Ngo-Kidd, D.

1108

Nicolaou, A.

275

Nicolau, E.

182, 474, 517

Nicolini, T.

49

Nicotra, F.

845

Nicovich, J. M.

98

Nieciecka, D.

965

Niell, S.

255

Nieto, S.

350

Nieto, S. M.

339

Nieto-Calleja, E.

198, 200

Nieto-Márquez, A.

352, 353

Nieves Merced, K.

231

Nieves, J.

889

Nieves, J. E.

940

Nieves, K.
Nieves-Marrero, C. A.
Nikjoo, D.

205
638, 640
1035

Nikpour Nezhati, M.

929

Niño, L. R.

812

Niño, M. E.

612

Niño-Porras, M. E.

984, 966

Niu, Z.

1248

Noble, R. D.

1140

Nocera, D. G.
Nocua, J. E.

359
1004, 1005

Norma, L.
Nørskov, J.
Nowak, I.
Nozaki, K.
Nyarko, G. A.
Ó’Conghaile, P.
O’Shea, D. F.
Ober, C.K.
Obuah, C

203
163
371, 759, 1132, 1174,
1256, 1258
457, 806, 1282
117
1160
492
143, 866
806

Ocón Esteban, P.

1062

O'Connell, S. G.

1100

Oderinde, R. A.

695

Odetti, H.

790

Odrowaz, E.

793

Ogawa, N.

736

Ogbuagu, A.

750

Ogino, K.
Öhrström, L.

80
1194, 1247

Ojala, P. M.

81

Ojeda, M. E.

961

Okabe, A.

736

Okonkwo, J. O.

744

Okoye, P.

748

Okuyama, C. E.

1235

Olejnik, A.

1174

Olesik, S. V.
Oliva, G.
Olivares, C.
Oliveira, D. A.
Ollino, M.
Olmedo Cruz, M.
Olmedo Cruz, M. E.
Olmstead, M. M.
Olsson, S.
O'Mahony, C.
Ondarza, P.

361
111
1080, 1082
1235
1190
194, 195
190
42
462
1257
388

Oon, J.

743

Öpik, A.

1019

Oquendo, J. J.

821

Orellano, E. A.

910, 975

Orlov, A.
Orozco, E.

99
958

Orozco, J. J.

1112

Orozco, V. H.

629

Orrego, J.

881

Orsag, V.

820

Ortega Morales, E. M.

984

Ortega, I.

172

Ortega, M.

529

Ortega, V.

521, 573

Ortiz Estrada, C. H.
Ortiz López, C.

619
607, 613, 644, 645, 747,
992, 993, 1246

Nogueras, M.

803

Ortiz Lopez, C. C.

609

Nolan, S. P.

212

Ortiz, I.

586

Nooney, R. I.

1257

Ortiz, J.

103

988

Ortiz, K.

669

Nordin, G.

	
  
Ortiz, M.

971

Pande, J.

741

Perez, K.

1006

Ortiz, R.

1276

Pandey, S. Y.

238

Perez, L. D.

1260

Ortiz, R. A.

1299

Pandhare, J.

597

Perez, L. F.

945

Ortiz, W.

296

Paniagua, M.

1040

Pérez, L. J.

565

Ortiz-Cisneros, J.

501

Panitch, A.

Ortiz-Marciales, M.

226, 383

Parada-Alfonso, F.

Ortiz-Quiles, E. O.

170, 178

Parang, K.

Ortiz-Rivera, I.
Ortiz-Rivera, W.
Ortyl, J.
Osorio Anaya, A. M.
Osorio-Cantillo, C. M.

603
72
642
48, 341
1250

313
299, 405

Perez, M.
Pérez, M. I.

906
1111

592, 594, 597

Pérez, N.

Pardo, H.

637

Perez, P.

277

Paredes Doig, A.

353

Pérez, P. J.

1295

Paredes Guerrero, D.

644

Pérez, T. Z.

236

Paredes Zea, T. B.

559

Pérez-Bolívar, C.

537

Paredes, T.

951

Perez-González, H.

648

106

Ospina, C.

603

Pareja, L.

255

Pérez-Rodríguez, R.

148

Ospina, C. A.

270

Pares-Matos, E.

969

Pérez-Ruiz, E.

367

Ostapczuk, P.

559

Parga, K. A.

524

Pérez-Vargas, J.

959

Ostraat, M. L.

24, 849, 1063

Pariente, F.

883

Pericas, M. A.

917

Ostrowski, M. F.

716

Park, H.

991

Perkins, L.

648

Otano-Vega, M. R.

224

Park, J.

952

Perondi, M. E.

202

1281

Park, T.

135

Perry, H. P.

64

Parkin, G.

379

Perun, T. J.

851

881

Petrukhina, M. A.

1116

Petrushkina, E. A.

Otaño, W.
Otero Campos, S. O.
Otero, L.
Ouellette, R. J.

593
85, 268
758, 913

Parra Picón, S. I.
Parrado Delgado, M. L.

Oulié, P.

720

Parrinello, M.

Ouyang, C.

143

Parvulescu, V. I.

Ovalle, M.

884

Pasa, V. M.

Ovalle, S. A.

395

Pastrana, B.

Overbury, S. H.

659

Patel, N. S.

Owens, C.

361

Patterson, C.

Oyola, Y.

635

Pavez, J.

109
815, 1097
479
271, 315, 1117

Pezeshki, S.
Pfaltz, A.
Pickens, P.
Pietri, R.

550, 800
1206, 1297
155
1293
331
115, 605

967

Pietropaolo, A.

109

1108

Pietropaolo, R.

483

1008, 1009

Pillay, J.

443

Oyola-Robles, D. J.

596, 781

Pavlath, A. E.

1179

Pineda, A.

1052

Ozgen, O.

328, 329

Paz, J.

1039

Pinkhassik, E.

1126

Piñero-Cruz, D. M.

1045

P. Hoven, V.

628

Pedroza Figueroa, S.

Pabon, V. M.

280

Peijnenburg, W.

Pacheco, L. C.

296

Peitsch, M.

205

Pejo, C.

Pacheco, Y.
Pacheco-Londoño, L. C.

72, 160

Pacheco-Moctezuma, Y.

622, 1076

Padilla-Morales, L. F.

980

Padilla-Rodriguez, A.

1018

Padwa, L.
Páez, M.

450
1008, 1009

564
17
403, 688
85

Piquemal, J.
Pires de Souza, D.
Piroi, D.

819

Pivatto, M.

32

Pelissier, V.

60

Pizo, V. E.

962

498

Plass, W.

1207

Pellach, M.
Pena, A.

250, 251

Plaxco, K. W.

364
460

Pena, S. L.

561

Plois, M.

Penczek, S.

500

Plonska-Brzezinska, M. E.

813

Poblet, J.

673

Poblet, J. M.

270

Penezić, A.

Pagán-Ortiz, M.

603

Peña, A.

Pagnotta, E.

953

Peña, M. E.

1278

Paguigan, N. D.

832

Peña, M. L.

280

Point, D.

Pahovnik, D.

641

Peper, S.

698

Polanco, R.

Paillie Jimenez, D.

609

Perales, O.

1131

Perales-Perez, O.

561, 1022
649, 942, 1000, 1018

Palacios Oliva, J.

842

Perales-Perez, O. J.

Palacios, X. B.

650

Peralta-Videa, J. R.

332

Perdomo, A. M.

962

691, 1043

Perdomo, J. M.

779

Palermo, V.
Palma Rodríguez, A.

475, 1250
105, 107, 393, 394, 476

Palo, P.

943

Perea, A.

Pan, B.

799

Perea, E. M.

Panarin, Y. P.

345

Pereda-Miranda, R.

272

Pereira Schuler, A. R.

572

Panas, I.

1057

Pande, A.

741

815

Pelaez, M.

Pagan, M.

Palacio, L.

154
254, 575

Pereira, R. M.

283, 484
1240

1235

Poe, J.

Polshettiwar, V.
Pomales, E.

322
320, 408
643
788
1100
334, 339, 340, 355, 1138,
1222
1129
383

Ponce, S.

582

Pontet, F.

763, 988

Popielarz, R.
Popovic, M.
Popovic, M. E.
Porcel de Peralta, C.
Pore, V.
Porras, M.
Porrata, L. M.

642
678, 742
746, 1143
794
508
1243
894

	
  
Posada, J.

312

Pospisil, P.

403, 688

Possiel, M. E.

1079

Quispe, L.

790

Rendon, I. T.

247

Raber, J. C.

232

Rengaraj, S.

1160

821

Rabinovich, D.

Poventud-Estrada, C. M.

182

Raczyk-Stanisławiak, U.

Prabhulkar, S.

439

Rada-Mendoza, M.

Prádanos, P.

Rembado, F. M.

668

Potosi, S. F.

Prada, F.

951, 1111

Quispe, l.

86, 802
237
487, 488, 1102

283, 284, 484

Rafaelli, J.

790

1131

Rafter, M.

84, 710

Rentas, J.
Resto, E.
Restrepo Santamaria, A. M.
Restrepo, J. I.
Restrepo-Sánchez, L. P.

382
103
1084
280
299, 405

Prada-Vargas, Y. A.

666

Ragogna, P. J.

455

Reut, J.

Prasad, R.

695

Rahatgaonkar, A. M.

852

Revitt, M.

389

Prasad, S.

1307

Raichman, R.

467

Rey, A.

697

619

Reyes, C. D.

Prather, K. A.

946

Ramírez Meneses, E.

Prato, M.

491

Ramirez Villarreal, E. G.

Prech, J.

201, 206

Reyes, M.

1038

Ramirez, A.

241, 614, 615

Prehm, M.

345

Ramírez, M.

172

Prévot, V.

954

Ramirez, W. M.

Prezhdo, O.

513

Ramirez-Palacios, D. M.

Price, A. D.

1245

Ramírez-Vicéns, M.

Price, T.

1248

Ramírez-Vick, J.

1024

Ramón, M. R.

1162

Riaz, A.

Prieto Garcia, J. O.

574, 1010

Prieto, J. A.

234, 382, 387, 935, 937,
1092

Prieto, M. J.

293, 515

Prieto, R. E.

779

Primera-Pedrozo, J.

160, 334, 1171

Protchenko, A.

458

Prytkova, T.

422

Puentes, C.

1224

Puerta, J.
Puerta, M.

673
541, 542

Pugh, D.

1200

Pugh, R. S.

1100

Puli, V. S.

1156

Pulido, D. C.

1229

Putaj, P.

687

Puyana, M.

589

Pyke, S. M.

377

Pyun, J.

132

Queirolo Pellerano, F.

559

Queirolo, M.

85, 1070

Queiroz Pereira, J. F.

569

Queiroz, S. L.

189

Queneau, Y.

1090

Quesada, O.

979, 980

Quevedo Urias, H.

564

Quezada, D.

249

Quiles, M. C.

554

Quino Favero, J.

526

Quino, I.

820

Quinones, A.

631

Quinones, T.

588

Quintal, M. F.

259

Quintana Puchol, R.

1010

Quintana, M.

1167

Quintanilla, J.

820

Quiñones, L.

277

Quiñones, M.

268

Quiroga, J.

228, 803, 911

610

Reyes-Pérez, E. D.

971, 972

268

Reynoso-Esparza, M. A.

549

Rezende, D. B.

479

595

Ramos Escudero, F.

842
1251
756
577, 961

Ramos, M. I.

259

Ramos, O. E.

820

Ramos, P.

805

Ramos-Santana, B. J.

587

Randazzo, M. L.

782

Rangel, G.

1131

Rangel-Porras, G.

731

Rangel-Rivera, P.

731

Rao, B.

695

Rao, Y.
Raos, G.
Rapich, J.
Raptis, R.
Raptis, R. G.
Rassaei, L.

718
49, 618
1019
556, 1281
459, 463, 524, 547
442

Rassetto, M. J.

1071

Rauter, A. P.

1090

Ray, P.

396

Ray, P. C.

1001, 1016, 1253

Razote, E.

101

Rebolledo, A.

938

Reddy, A. L.
Reddy, B. J. M.

1058, 1157
1305

Reedijk, J.

354

Reese, I. S.

873

Regnier, F.

839

Regnier, F. E.
Reich Pitalua, D. I.
Reiner, J. L.
Reinscheld, T. K.
Remaley, A. T.

894

549

Ramos Alvarez, C. A.

Ramos, M.

708, 1085

Reyes-García, L. I.

605

Ramos, J. M.

Reyes, Z.

591
1099, 1218

1007

Ramon-Santana, B.

Ramos, C.

Reyes, R. C.

1019

877, 880
600
1100
232, 920
967

Ribeiro Bastos da Silva, A.
M.

552
569, 570, 572, 575

Ribeiro de Oliveira, M.

570

Ribeiro, K. L.

479

Ribeiro, L.

820

Ribera, A.

665

Ribes, C.

446

Ribón, W. A.

395

Richards, R.

1097

Richardson, T. J.
Richmond, J.
Rinaldi, C.

474
402
73, 106, 159, 666

Rincon Aguilar, C. M.

280

Rincón González, M.

639, 1023

Ríos González, B. B.

277

Rios, A.

340, 1142

Rios, C.

263

Ríos-Orlandi, E.
Rios-Velazquez, C.

898
760, 868, 1171

Ritala, M.

508

Rivadeneyra, N. M.

977

Rivard, E.

798

Rivera Carrillo, M.

556

Rivera Ocasio, R.

547

Rivera, A.

258

Rivera, C.

340, 355

Rivera, D.

1054

Rivera, E.

936

Rivera, J.

519

Rivera, J. G.

995

Rivera, J. M.

621, 632, 1124

Rivera, L.
Rivera, L. R.
Rivera, M.
Rivera, M. I.

524, 561
621
1005
38

Rivera, R.

633, 1005

Rivera, Y.

268, 631

Rivera, Z.

568

	
  
Rivera-Burgos, D.

839

Rojas-Hernández, A.

610

Ruiz, Y.

Rivera-Gandía, J.

882

Rolison, D. R.

507

Ruiz-Dominguez, E.

611

277

Ruiz-Martinez, C. R.

638, 640

Rivera-Nazario, D. M.

1158

Román, E.

Rivera-Ortiz, J. M.

1123

Roman, E. M.

Rivera-Ramos, I.

905

Roman, F.

Rivera-Ramos, M. E.

826

Rivera-Ramos, N.

905

Rivera-Rios, J.

1123

265

591, 836

Rullan, J.

925

1018

Rumio, C.

845

Roman, F. R.

942, 1000

Ruskin, M.

859

Romanelli, G.

332

Russell, A. A.

855

Romanelli, G. P.

246

Russell, G. T.

416

Rivera-Vázquez, D.

404

Román-Morales, E.

585

Russell, T.

480

Rivera-Velez, N. E.

171

Román-Morales, E. M.

605

Ruvinskiy, P. S.

778

Rivero, K. I.

547

Roman-Velazquez, F. R.

475

Rybakova, M.

445

Rizzardo, E.

417

Romañach, R.

658

Rzayev, J.

Rizzarelli, E.

109

Romañach, R. J.

703, 867

Sa da Rocha, O. R.

Roa, D. A.

222

Romero de Leon, A. M.

201, 206

Saavedra, S.

Robayo, E.

614

Romero Pérez, D.

615

Romero, A.

Robayo, E. A.
Roberto, A.

195
352, 353,1052

Saavedra-Arias, J. J.
Sabourin, J. M.

837
1060
1072, 1073

1180

Romero, A. A.

1129

Robinson, G. H.

378

Romero, B. R.

236

Robles, M. L.

229

Romero, H. M.

283, 284, 484

Rocha Gamez, J.

201

Romeu, A.

Rochelle, N. S.

880

Romiszewski, J.

Rodrigues Filho, G. M.

252

Ronchin, L.

298

Saglietti, G. G.

Rodrigues-Filho, U. P.

295

Rooshenas, P.

384

Sahoo, S.

1056

Rodriguez Diaz, J. M.

252, 253, 254, 569, 570,
572, 574, 575, 1010

Roque, J.

268

Saido, K.

736

Roque, R.

340

Saito, T.

635

334, 335, 339, 350, 1138,
1139, 1142, 1222

Saito, Y.

647

Sajadi, S.

834

628

Safin, D. A.

534, 535

271

Rodriguez P., W. A.

807

Rosa, E.

1047

Rodríguez Patino, J. M.

110

Rosa, V.

545

Rodriguez, A. D.

586

Rosado, A.

266

Rodriguez, A. D.

231, 847, 1171

Rosado, C.

602

Rodríguez, A. D.

113

Rosado, K.

975

Rosado, P. J.

176

Rosado, S.

972

Rosales-Aguilar, M.

583

Rodriguez, J.

561, 620

Rodríguez, J.

145, 582, 645,1277, 1303

Rodriguez, J. W.

973

Rosario, C.

568

Rodriguez, L. I.

589

Rosario, M.

588

Rodríguez, N. J.

971

Rosario, O.

103

Rodríguez, R.

184

Rosario, S. B.

651

Rodríguez, S.

654

Roseneau, D. G.

Rodriguez, T.

826, 1054

Rodríguez, T.

404

Rodriguez, Y.

266, 531

Rodríguez-Berríos, R. R.
Rodríguez-Fortea, A.
Rodríguez-Guilbe, M. M.
Rodríguez-Martínez, J. A.
Rodríguez-Perez, J. D.
Rodríguez-Sarmiento, D. Y.
Rodriguez-Serrano, A.
Rodríguez-Vélez, I. I.
Roeffaers, M.
Rogalski, J.

937
320, 643

1100

Rosseló, B.

263

Rossmeisl, J.

163

Rotariu, L.

441

Rozlívková, Z.

317, 318

Rozo, C.

589

Rozo, C. E.

581

Rubert-Perez, C. M.

313

Rubin, B.

470

Rueda, A. M.

697

683

Rueda, H.

283

994

Rueda, L. J.

697

Ruedel, H.

729

974
474, 997
964
1268

1026

Rufino-Felipe, E.

454

Rohrer, J.

1159

Ruhlandt-Senge, K.

176

Rojano, B.

1110

Rojas de A., L. L.
Rojas, F. A.
Rojas-Aguirre, Y.

623

462
1221, 1270

Sae-ung, P.

Rodríguez Nassif, A. M.

899, 900, 985, 986, 987

Saeed, M.

144

563

870

Rodríguez, D.

Sadler-McKnight, N.

1252

Rodriguez Lopez, M.

Roque-Malherbe, R.

Sadik, T.

53
252

Ruiz, D. M.

246

241

Ruiz, J.

546

214, 229

Ruiz, K.

406

745

Ruiz, M.

993

Sakai, K.
Salas Plata, J. A.
Salas-de la Cruz, D.

162

55
564
503, 504

Salazar, R.

248

Saldívar-Guerra, E.

501

Saleh, L.

458

Salgado, P. J.

624

Samsoniya, S.

915, 916

Samuels, J. C.

462

Sanabria, D.

227

Sanabria-Rios, D. J.

973

Sancelme, M.

954

Sánchez Andica, R. A.

245

Sanchez, A.

614

Sanchez, C.

433

Sanchez, C. I.

697

Sánchez, C. Y.

565, 1042

Sanchez, E. A.

655

Sánchez, J. A.

185

Sánchez, J. M.

333

Sanchez, R.

351

Sanchez-Diaz, R.
Sánchez-Mendieta, V.
Sandoval, F. L.
Sandoval-Gómez, Y.
Santana, C. M.
Santana, J. A.
Santander, J.
Santiago, A. J.
Santiago, C.

583
1244
844
1211
941
1139, 1271
85, 1070
651
1033

	
  
Santiago, K. M.

932

Segawa, Y.

457

Singh, A. K.

Santiago, M. L.

894

Seidi, P.

1198

Singh, P. S.

Santiago, S.

404

Seidl, P. R.

1189

Singh, S.

Santiago-Capeles, L.
Santiago-Miranda, A. N.

268, 532
1250

Santiago-Perez, L.

979

Santiesteban, J. G.

22

Santos Lima, E.
Santos, D. M.

569
566, 580

Sek, S.
Sellou, L.
Sels, B.
Semiek, D.
Senapati, D.
Senesi, N.

322, 1017

Singh, S. P.

343, 818

1026

Sinha, R.

1108

169

Skaat, H.

497

1001, 1016
19

1204

Slanina, Z.

646

Seo, S.
Sepúlveda, &. E.

665

Slawin, A. M.

Serrano, E.

343

Slocum, D. W.

105, 476

Sloufova, I.

Santos, M.

669

Seyyal, E.

435

Smernik, R.

Santos-Figueroa, G.

956

Shah, I.

275

Smith Jr., D. W.

603

Shakhashiri, B. Z.

Santos-Ocasio, K. M.
Sanz, J. M.

662, 663, 1013

Servin, A. D.

1086

Smith, P. N.

1262

Smotkin, E. S.

377

Smyrniotou, A.

1197

Sharma, B.

Sarmiento, H.

1099

Sharma, M.

Sarquis, J. L.

Smith, A.

Shang, R.

Saqueto, K. C.

Sarnet, T.

90

508

Sharma, V. K.

25, 169, 1109, 1170

1081

Shenoy, G. K.

1170

Snaith, H. J.

213
232, 920
131
472
1262
860
100
70, 869
275
1055

Snir, E.

368

Soares Jr, M. N.

626

Sarquis, M.

82

Sheva, Y.

Sarrión, N.

700

Shevah, Y.

Sasaki, S.

211

Shevchuk, I.

Sassin, M. B.

507

Sathicq, G.

332

Sato, H.

736

Shimabukuro, V.

388

Sojinu, S. O.

Sato, S.

646

Shinde, U. K.

238

Solanilla Duque, J. F.

Saucedo-Azpeitia, H.

454

Shiundu, P. M.

735

Solano Espinoza, E. A.

Savinova, E. R.

778

Shobo, A. O.

139

Soleimanbeigi, A.

929

Savonina, E. Y.

525, 578, 1212

Shoeb, M.

260

Soleimanbeigi, M.

929

Sawamoto, M.

770

Shojan, J.

1060

Schaefer, H. F.

510

Shu, C.

Schäfer, R.

749

Shuai, Z.

Schatz, G. C.

422

Siddique*, M. N.

1215

Someya, T.

Sidhwani, I. T.

1192

Song, X.

Siepmann, J. I.

1031

Scheckel, K. G.
Scheiter, E.
Scherson, D. A.
Schettino-Bermúdez, B.
Schlosser, J.

850, 955, 1214
1117
428
261, 752
54

470

467

Skupińska, J.

893

219, 912

135, 335

Skaggs, T. H.

776

Santos, L. S.

1024

Singh, V.

Santos, L.

1163

442
397, 561, 1022

895

Santos, E.

Santos, L. P.

1016

102, 1227

Sobel, S. G.

169

239

Sodré, J. R.

479, 694, 782

Shi, S.

499

Sohn, M.

Shi, X.

1025

Sierra, C. A.
Sierra, L.
Siewert, B.

Schmickler, W.

776

Sigamoney, R.

Schmidt, W.

101

Siidra, O. I.

Schmutz, M.

1133

409, 1152
424

Soin, A. V.

Solis, S. S.
Solla-Gullon, J.
Soltero-Reynoso, G. d.

25
486, 525, 578
730
110
690, 691, 1043

564
870, 871
549
864
1168

Sonibare, O. O.

730

636

Soper, S. A.

432

1130

Soriano, M.

749, 838

Soriano, M. D.

14
219, 912

717

Soriano, R.

790

1021

Sorribes, I.

343

Silva Santana, H.

570

Soto, J.

220

461

Silva, D. C.

590

Soto, Y.

651

1167

Silva, D. V.

1124

Sotomayor, C. P.

745

134, 503, 1248

Silva, F. A.

440

36

Silva, J. F.

676, 1008, 1009, 1259

Schreiner, P. R.

384

Silva, L. J.

251

Sozbilir, M.

Schreiter, E. R.

974

Silva, M. G.

440

Spisak, S. N.

800

Schrock, R. R.

1046

Silva, W.

979

Spruell, J.

310

Schnoeckelborg, E.
Schölin, R.
Schoonover, D. V.
Schotte, F.

Schulz, S.

464, 544

Silva-Molina, C.

1008, 1009

Soto-Rodríguez, J.
Southam, D. C.

Spruell, J. M.

654
16, 375, 377
706, 1069

41

Schuster, D. I.

124

Sim, S. X.

895

Squella, J.

Schuth, F.

505

Simirgiotis, M. J.

219

Srivastava, A.

1157

Schwarz, S.

838

Simokaitiene, J.

349

Stahenko, E. E.

1043

Scibioh, A.

1165

Simoni, J. A.

562

Stalcup, A. M.

Scott, L.
Scuseria, G.

624

363

93

Singh, A.

1056

Stamenkovic, V.

872

512

Singh, A.

1056

Stashenko, E. E.

690, 691

	
  
Stebbins, D.

822

Stechel, E. B.

77

Steele, B. R.

Takahashi, M.

169, 1170

Toledo, L.

1107

Takano, Y.

493

Toma, H. E.

129

601

Takidaira, J.

211

Tomar, M.

561

Steenberg, E.

716

Talavera Nuñez*, M. E.

Tomás Chota, G. E.

840

Stegen Iglesias, S.

559

Talavera, M.

951

Tomkeviciene, A.

Stehr, K.

862

Talham, D. R.

151

Tomozawa, M.

1156

317, 318

Tambar, U. K.

Stejskal, J.

1287

348

1209

Toomey, R.

1232

Stenclova, P.

131

Tang, L.

648

Toppare, L.

327

Stepanenko, V.

226

Tang, X.

1280

Toprak, E.

Stephan, D. W.

1089

Tantayanon, S.

133

Torrealba, A.
Torrents, A.

Stephenson, G. R.

470

Tapia, J. A.

1141

Stevens, D. M.

702

Tapia, J. R.

236,945

Stevens, R. C.

980

Tarascon, J.

506

Stickney, J. L.

514

Tarasova, N.

445,1065

Stiles, L. L.

40

Targamadze, N.

915

Stoddart, F.

41

Tasior, M.

492

Teixeira Mendonça, R.

177

Tejirian, A.

167

Teki, Y.

123

Téllez, M. E.

184

Teng, A.

895

Stojanović, Z. S.
Stojkovic, V.

278, 279
191

Stone, D.

1121

Stopa, G.

37

Stoppello, M. G.

1183

Stoyanova, M.

347

Teodoro, D. L.

189

Stoytcheva, M.

884

Terrones, H. E.

1111

Stratmann, A.

403

Terrones, M.

872

Tessier, E.

1098

Teuscher, J.

1055

Strmcnik, D.
Stubbe, J.
Stueber, M.
Suanzes Pita, J. A.

1237

425

403

Thang, S.

417

489

Thang, S. H.

499

Suárez, A.

1224

Suarez, E.

826

Thatiparti, T.

Suarez, J. A.

977

Thiel, W.

Suarez, J. E.

968, 1225

Thielemans, W.

1155

Suarez, L. M.

894

Thielemans, W.

130

Suarez, R.

831

Thilakarathne, V.

149

Suarez, R. A.

844

Thomaidis, N. S.

520

905, 906

Thomas, C. M.

799

Suazo-Dávila, D.

519, 1165

Thomas, D. J.

1214

Subbaraman, R.

872

Thomas, H.

332

Subramaniam, R. T.

414

Thornton, A.

1275

Sullivan, M. K.

449

Tian, B.

304

Tibika, F. N.

197

Ticianelli, E. A.

162

Tiempos-Flores, N.

454

Suarez-Marquez, A. M.

Sumida, K.

1201

Sun, C.

718

Sun, S.

76

Sun, W.

1207

Thanganathan, U.

Tilley, D.

56
1254
66

1087

Sun-Kou, M.

352, 353

Timmerman, P.

Suturović, Z. J.

278, 279

Tirado, C. A.

1302

Tirado, O.

1225

Suwalsky, M.

745

368

278, 279

Tirado, I. P.

Sverjensky, D. A.

469

Tirado, I. P.

Svoboda, J.

131

Tirapegui, C. A.

Sweet, L.

698

Tissot, F.

Świetlik, J.

237

Titinchi, S. J.

225

Syritski, V.

1019

Tiu, C.

470

Švarc-Gajić, J. V.

289
584
1259
85, 1070

Szlachta, M.

240

Tizard, M.

499

Tabone, R.

330

Tochai, C.

133

Todorov, M.

648

Tack, K.

1104

Taha, M.

144

Tofan, D.

1088

Torres King, J.
Torres Sáez, R.
Torres Saez, R. G.
Torres Torres, A. M.
Torres, C.
Torres, E.
Torres, E. A.
Torres, G.
Torres, G. T.
Torres, J.
Torres, J. T.
Torres, L. E.
Torres, M.
Torres, P. C.
Torres, P. M.
Torres, R.

121
890, 891
101
556
607, 613, 644,645,
828,992,993,1044,1246
609
191
894, 905
560
1164
387, 1092
1162
85,1070
333
906
633, 658, 669
314
810
686,1041

Torres, R. B.

681, 684, 685

Torres, S. E.

711

Torres, T.

489

Torres, V. E.

933

Torres, Z.

831

Torres-Delgado, E.

946

Torres-Rivera, E. M.

262

Torres-Saez, R.

666

Torres-Tolentino, J. G.

549

Torruco, B.
Torto, N.
Touiabia, M.

653
1015
757, 913

Trabolsi, A.

41

Trabue, S.

101

Tramice, A.

953

Tran, M.
Trchová, M.
Trejo-Aguilar, D.
Tremiliosi-Filho, G.
Tremont, R.
Treto Suarez, M.

435
317, 318
611
293, 515
529
1010

Trilleras Vásquez, J. E.

803

Trillos, C. L.

612

Trincone, A.

953

Tripkovic, D.
Tritt, T. M.
Troncoso, A.
Trukhina, O.

872
1280
842
489

Tsanaktsidis, J.

417, 499

Tschierske, C.

321, 345

	
  
Tschukina, M.

1224

Villafaña, L.

1131

Tsigie, Y. A.

1161

445

Vargas, O.
Varma, G. B.

827

Villafañe, E.

1107

Tsuchiya, T.

646

Varma, R. S.

1051

Villafañe, S. M.

Tuckwell, R.

389

Varshney, D.

1006

Villalobos, A.

Tumcharern, G.

628

Varshney, R.

995

Villalta-Cerdas, A.

30
312, 322

Tundo, P.

1093

Vasquez, A. M.

300, 780,938

Tuñon, P.

870

Vásquez, V. D.

680

Villavicencio, C. R

Vasudevan, K. V.

381

Villegas, O.

560

Villegas-Jimenez, A.

469

Tuñón-Blanco, P.

367, 885

Turculet, L.

797

Vasudevan, V.

Turner, E. B.

435

Vavasori, A.

298

Villena, F.

20

Vazquez, E.

979

Villota, M. A.

Tutu, H.
Tzompantzi-Morales, F.

78

Villamiel Guerra, M. D.

902

1210

Vázquez, E.

50

Udoeva, L.

482

Vazquez, P.

489

Vinci, J. C.

Ullah, H.

562

Vázquez, P.

332

Vinogradov, S. N.

Ulrich, E. M.

390

Vazquez, P. G.

246

Visy, C.

325

Vázquez-Hernández, M.

Umwungeri, J. L.
Ungar, H.

600, 611

427
360, 699
605
1166
131

Vivaldo-Lima, E.

501

1243

Vivanco, M.

546

399

Vlaar, C. P.

823

1115

Vohlídal, J.

131, 641

Vece, M. B.

202

Unsworth, J.

470

Vega, J. R.

Uosaki, K.

426

Vega, M. A.

Upolovnikova, A.

482

Vega, R.

1223

745
1180

Vitvarova, T.

1077

Urasa, I. T.

Villullas, H. M.

110
282, 634, 673, 1136

Vega-Olivencia, C.

529

Vojvodic, A.

Urbano Pantoja, A. M.

690

Velasco, D. M.

697

Volpe, P. O.

163

Urbina, J. M.

222

Velasco, R.

962

von Recum, H. A.

1254

681

Ureta-Zañartu, M. S.

249, 576

Velasco-Aguirre, C. A.

522

Vosch, T.

1026

Ureta-Zañartu, S.

166, 248

Velásquez Ballesteros, O. J.

751

Voss, B. A.

1140

1276, 1299

Vyskocil, V.

366

Uribe, A. A.

558

Urrego, S.

1130

Velazquez-Lopez, J. M.

549

Wade, C. R.

456

Urresta, J.

557

Velázquez-López, J. M.

922

Walczak-Zeidler, K.

759

Urrutia, C. M.

1290 1304

Velázquez, C.

Velez, C.

Usubillaga, A. N.

990

Velez, C. A.

Utia, P.

977

Velez, I.

Uygur, G.

674

Vélez, S.

790

Velian, A.

835,1268

Velilla, L.

Vaccaro, E.
Vachet, R. W.

602, 841

Wallace, J.

507

175, 1059

Walsh, D. A.

941

Walsh, M. P.

740

1064, 1289

Walterse, M.

1170

1088

Wanasekara, N.

1121

1040

Wandiga, S. O.

Vaclavik, J.

1038

Venegas-Yazigi, D.

886

Wang, C.

Valdes-Gonzalez, J.

1096

1155

735
409, 872, 1152,1161

Vengoechea-Gomez, F. A.

454

Wang, H.

383

Valdes-Salazar, N.

261

Vera Gonzales, C.

983

Wang, J.

438, 480

Valdez, T. I.

171

Vera, B.

586

Wang, M.

Valencia, J. A.

530

Vera, C.

947

Wang, N. Y.

1193
1294

952

Valencia-Rios, J. S.

1187

Vera, C. M.

1259

Wang, Q.

Valencia-Torres, A.

243

Vera, J. L.

651, 925

Wang, S.

718

387, 935

Vera, M. I.

1183

Wang, T.

62, 409, 1152

653

Wang, Y.

319, 402

Valentín, E.
Valenzuela, S.
Valerga, P.
Valla, J.
Valle-Diaz, C. J.
Vallejo Narváez, W. E.
Vallejo Sepulveda, P. M.
Vallianatou, K. A.
Valverde, J.
van Albada, G.
Van der Walt, H.
Van Deventer, H. E.
Vander Pol, S. S.
Varela, Y. F.
Vargas Rueda, L. V.
Vargas, L. A.

286
541, 542
57

Vera-Cruz, P.
Vera-Oyarce, C.

1008, 1009

Warshel, A.

152
325

Vessuri, H.

448

Watanabe, F.

Vicent, C.

343

Watanabe, M.

690

Vicente, J.

586

Watarai, H.

948

Vidal-Iglesias, F. J.

871

Watson, J. K.

Vidal-Moya, A.

343

Wawrzynczak, A.

1132

352, 353

Vieira, E.

563

Wawrzyniak, U. E.

1125

354

Viera, K.

831

Wei, X.

1122

Viera, L.

790

Weigand, J. J.

Vignau, L.

769

Vij, J. K.

345

205, 946

1293

967
1100
968
73
923

Vilakazi, S.
Vilchis-Nestor, A. R.
Villada, H. S.

443
1244
487, 488, 1102

Weiner, B.
Weiner, B. R.
Weisberg, M.
Weng, H.

75
1173
682

231
400, 464, 465, 466, 538,
539, 540,543, 544, 804
1261
1002,1005,1006,
1037, 1274
11
648

	
  
Wentrup, C.
Wesemann, J. L.
West, B.
Wheeler, N. R.
White, J. C.
Whitley, P. E.

Yiu, Y.

169

Zoghaib, W.

1072, 1073

808

Yokozawa, T.

772

Zoumpourlis, V.

39

Yonath, A. E.

356

Zuin, V. G.

846

Zuleta, M.

1167

Zurcher, F.

946

Zvinowanda, C.

478

1121
23
232, 920

Yong, K. W.
You, J.
Young, B.

135, 335
331

Wiberg, G.

872

Youngblood, W. J.

Wickramasekara, S.

392

Yu, G.

Wieckowski, A.

161

Yunes, S.

783

Wilamowski, J.

37

Yusoff, I.

1216

322

Yusoff, I.

814

59

Yusuff, I.

1101

59

Zabula, A. V.

Wilczewska, A. Z.
Wilczyński, K.
Wilczyński, K. J.

1049
311

800

Williams, D. E.

1257

Zadnik, M.

375

Willis, A. C.

1086

Zagal, J. H.

1009

507

Zagal, J. H.

	
   676

Willis, B. T.
Wilson, A. K.

1264

Zamfir, L.

441

Zamora, F.

656

Wine, P. H.

98

Winey, K. J.

503, 504

Zancheta, P. G.

250

Wittekindt, O. H.

523

Zandonai, D. P.

1197

Wojna, V.

979

Zapata, G.

1034

Wójtowicz, P.

242

Zapata, J. C.

1042

Wolf, R.

460, 461

Zapata, L. F.

803

Wong, C.

723, 727

Zapata, N. C.

1071

Wright, J.

1120

Zapata-González,

501

Wright, T.

710

Zárate, A.

794

Wu, C. C.

348

Zarate, P.

958
946

Wu, J.

1262

Zauscher, M.

Wu, P.

1145

Zayas, B.

Wu, Q.

123

Wu, S.

1145

Zayaz, B.

841

Wu, Z.

659

Zbigniew, D.

267

Wymore, T.

974

Zednik, J.

131

Żelechowska, K.

623

Zayas-Gonzalez, Y. M.

602
1014

Wynter, C. I.

169, 1170

Xavier, N. M.

1090

Zentella-Dehesa, A.

272

Xie, W.

1280

Zerbs, S.

115

Xu, F.

167, 696

Zewe, J.

Xu, S.

305

Zha, X.

Xu, Z.

799

Zhan, C.

Yamada, M.

646

Zhang, C.

Yamago, S.

771

Zhang, G.

120

1273

Zhang, W.

1140
1294

Yamanouchi, K.
Yamashita, M.

361
264, 970
153, 1032
1294

46, 457

Zhang, W.

Yamauchi, T.

211

Zhang, Y.

156

Yang, H.

960

Zhang, Z.

29, 1234

Yang, J.

511

Zhao, H.

1203

Yang, W.

69

Zhao, L.

393

Yang, Z.

960

Zhao, Z.

Yáñez Farfán, J.

842

Zharov, I.

Yañez, C.

573

Zhen, M.

409

Yasar, M.

706

Zheng, F.

1032

Yates, S. R.

467

Zhu, J.

Yeo, S.

375

Zhu, Z.

Yeung, A.

377

Žigon, M.

641

Yi, C.

306

Zima, J.

1172

Ying, J.
Yitzchaik, S.

57
368

98
45, 434, 1169

579
41

Ziyatdinova, G.

366

Zlatev, R.

884

140
601
789, 1197

