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MULTIFERROICITY IN THE GAPLESS QUANTUM 
ANTIFERROMAGNET NH4CuCl3 

Jared S. Kinyon1, Ronald Clark1, Naresh S. Dalal1, Eun S. Choi2 and Haidong 
Zhou3 

1Department of Chemistry and Biochemistry, Florida State University, 
Tallahassee, FL 32306-4390 2National High Magnetic Field Laboratory, 
Tallahassee, FL, 32310-3706 3Department of Physics and Astronomy, University 
of Tennessee, Knoxville, TN 37996-1200 
Ammonium trichlorocuprate, NH4CuCl3, a member of the family of quantum 
antiferromagnets M3CuCl3 (M = K, Tl, NH4

+), well known for its gapless 
magnetization with unusual plateaus, is shown here to exhibit ferroelectricity 
below 67 K based on anomalies of the specific heat and dielectric constant, 
along with the appearance of spontaneous polarization and electric-field 
reversible pyroelectric current, making it a rare example of Cu(II)-based 
ferroelectric. This suggests that the general M3CuCl3 family could be rendered 
multiferroic by alloying its alkali metals with NH4

+ ions. 
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β-GALACTOSIDASE LANGMUIR MONOLAYER AT AIR/X-GAL 
SUBPHASE INTERFACE 

Shiv K. Sharmaa, Shanghao Lia, Miodrag Micicb,c, Jhony Orbulescub, Hiromichi 
Nakaharad, Osamu Shibatad and Roger M. Leblanca,* 

aDepartment of Chemistry, 1301 Memorial Drive, University of Miami, Coral Gables, 
Florida 33146 bMP Biomedicals LLC, 3 Hutton Center, Santa Ana, CA 92707, United 
States cDepartment of Engineering Design Technology, Cerritos College, 11110 
Alondra Boulevard, Norwalk, CA 9265, United States dDepartment of Biophysical 
Chemistry, Nagasaki International University, Huis Ten Bosch, Sasebo, Nagasaki, 859-
3298, Japan * Corresponding Author: rml@miami.edu 
The interfacial properties of β-galactosidase were studied through surface chemistry 
and spectroscopic techniques. We investigated the β-galactosidase Langmuir 
monolayer in absence and presence of X-gal of varying concentration to the sodium 
chloride subphase. It was found that the limiting molecular area as well as the collapse 
surface pressure kept on decreasing with the increasing amount of X-gal. In accordance 
to the data obtained from the isotherm it was also found that β-galactosidase forms a 
stable monolayer that does not aggregate at the air-subphase interface. The stability of 
the monolayer at the air-subphase interface was studied by using compression-
decompression cycles with and without X-gal at varying concentration and different 
surface pressures. The infrared reflection-absorption spectroscopy (IRRAS) and 
Brewster angle microscopy (BAM) of β-galactosidase Langmuir monolayer was also 
investigated for pure and mixed β-galactosidase at the air-subphase (X-gal dissolved in 
limited amount of DMF and further diluted with 0.1 M NaCl solution). The objective of 
this article is to investigate the surface chemistry of β-galactosidase on air-subphase 
(0.1 M NaCl + X-gal) interface using Langmuir monolayer technique.
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POLYMERIZATION-INDUCED THERMAL SELF-ASSEMBLY (PITSA) 
C. Adrian Figg,a R. Nicholas Carmean,a Soma Mukherjee, a Alexandre Simula,b 

Kalkidan A. Gebre, a Bryan S. Tucker, a Daniel A. Savin, a David M. Haddleton,b and 
Brent S. Sumerlina* 

aGeorge &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, PO Box 117200, Gainesville, FL 32611-7200 bDepartment of Chemistry, 
University of Warwick, Coventry CV4 7AL, UK 
Polymerization-induced thermal self-assembly is an aqueous chain-extension 
(co)polymerization of a hydrophilic polymer with a thermoresponsive block above its 
cloud point. Subsequently, the growing thermoresponsive block induces in situ 
aggregation upon reaching a critical degree of polymerization. As the chains continue to 
polymerize, they adopt thermodynamically-favorable confirmations within the 
aggregates, leading to nanoscopic changes in aggregate morphology (i.e., micelles, 
worms, and vesicles). We show that thermoresponsive homo- and copolymers can be 
used to achieve a variety of nanoparticle architectures and are mainly dependent upon 
degree of polymerization and composition. Thus, specific nanoparticle morphologies 
may be discretely synthesized in a facile chain-extension polymerization with proper 
monomer/polymer selection.
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MECHANISM OF THE POLYMORPHISM AND CURVATURE CONTROL 
OF THE HIV CAPSID PROTEIN ASSEMBLIES PROBED BY A NOVEL 

COARSE GRAIN MODEL 
Bo Chen, Xin Qiao, Jaekyun Jeon, Jeff Weber, Fangqiang Zhu 

University of Central Florida, Orlando, FL 32816 
We present the first 3D simulation of HIV capsid assembly at high resolution with a 
novel coarse grain model. It captures the protein structure accurately and emulates the 
dynamics by a static ensemble of subunits in conformations derived from all atom 
molecular dynamics simulations. Our results show that the polymorphism of HIV capsid 
assembly is caused by the variations of inter-domain orientations associated with 
protein dynamics. Assemblies of mild curvature are formed by hexameric lattice, 
assembled along a pathway populated with trimers of dimeric subunits. Assemblies of 
strong curvature are formed by subunits in highly selective conformation, with 
characteristic quasiequivalent pentamers and hexamers. They are assembled along a 
distinct pathway populated with tetramers and pentamers. Variations of the dimer 
interface does not impact the assembly shape, but dramatically changes the assembly 
pathway.  It suggests that dynamics heterogeneity exists in the HIV particles to form the 
tips with sharp curvatures.
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FABRIC PHASE SORPTIVE EXTRACTION MEDIA: A HIGHLY 
EFFECTIVE AND VERSATILE STORAGE DEVICE 

Rodolfo Mesa, BSc, Abuzar Kabir, PhD, Kenneth G. Furton, PhD 
International Forensic Research Institute, Department of Chemistry and Biochemistry, 
Florida International University, 11200 SW 8th Street, Miami, FL 33199 
Fabric phase sorptive extraction (FPSE) is a recently developed sample preparation 
technology that has been shown to address some of the major drawbacks of 
commercially available options. FPSE can be used for direct extraction from complex 
sample matrices. The current study illustrates a novel application of sol-gel 
poly(tetrahydrofuran) FPSE media: extraction of 8 compounds of forensic interest from 
aqueous solution followed by long-term storage (at low and ambient temperatures): two 
substituted phenols; two amines; two ketones; and two polycyclic aromatic 
hydrocarbons which are known carcinogens. The phenols, amines, and ketones are 
also toxic to humans and wildlife.  This study serves the analytical/forensic community 
by providing a better option for extraction and storage of samples of analytical/forensic 
interest. FPSE reduces the number of steps involved in sample preparation, therefore 
reducing the expensive labor associated with collection and transportation of samples 
from the field/crime scene while also making storage easier and safer.
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A ROLE FOR THE ESCRT MACHINERY IN SELECTIVE AUTOPHAGY 
OF THE PROTEASOME 

Matthew Murray, Robert J. Tomko Jr., and Antonia A. Nemec 
Department of Biomedical Sciences, The Florida State University College of Medicine, 
Tallahassee, FL 
The proteasome is a large multi-protein complex responsible for degrading damaged or 
unneeded proteins. Although insufficient proteasome activity has repeatedly been linked 
to proteinopathies such as Alzheimer’s disease, Parkinson’s disease, and diabetes, the 
abundance of proteasomes is frequently elevated in these conditions, suggesting a 
general loss of proteolytic capacity.  Recent evidence suggests that proteasomes can 
misassemble or become damaged in response to genetic or environmental insults.  
Whether these defective complexes are recognized and cleared from the cell, as well as 
how cells dispose of unneeded proteasomes, remains unclear. Using nitrogen 
starvation-induced proteasome autophagy as a model for proteasome turnover, we 
performed a targeted genetic array-based screen to identify genes required for 
proteasome autophagy in S. cerevisiae. We identified a partial loss of proteasome 
autophagy in yeast lacking DOA4, a deubiquitinating enzyme with roles in maintaining 
ubiquitin homeostasis and in the endosomal sorting complex required for transport 
(ESCRT) pathway.  Overexpression of ubiquitin in yeast lacking DOA4 did not restore 
proteasome autophagy, suggesting the defect was linked to DOA4 function in the 
ESCRT pathway rather than ubiquitin homeostasis.  In agreement, a panel of ESCRT 
mutants displayed defects in proteasome autophagy ranging from partial to complete 
loss of function.  Together, these findings support a model in which the ESCRT 
machinery is necessary for delivery of proteasomes to the vacuole.
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A CONTINUOUS SPECTROPHOTOMETRIC ASSAY AND NON-LINEAR 

KINETIC ANALYSIS OF METHIONINE γ-LYASE (MGL) CATALYSIS 
Timothy C. Foo, Andrew C. Terentis, Kallidaikurichi V. Venkatachalam 

Department of Chemistry &amp; Biochemistry, Florida Atlantic University, Boca Raton, 
FL 33431, USA Foo and Terentis   Department of Biochemistry, College of Medical 
Sciences, Nova Southeastern University, Fort Lauderdale, FL 33328, USA 
Venkatachalam 
 In this paper we present a new, easy to implement assay for MGL-catalyzed g-
cleavage reactions of L-Methionine and its analogues that produce α-ketobutyrate (α-
KB) as product. The assay employs UV-Visible spectrophotometry to continuously 
monitor the rate of formation of α-KB by its absorbance at 315 nm. Since it is a real-time 
spectrophotometric assay, unlike other MGL assays that are based on product 
derivatization, it is possible to obtain reaction progress curves quickly, easily, and with a 
high density of time points that allows for more accurate progress curve fitting. 
Furthermore, we employ a non-linear data analysis method that obviates the need for 
an “initial slope” determination, which is often inaccurate, especially when the progress 
curves are non-linear. The spectrophotometric assay is validated through product 
analysis by 1H NMR that showed that under the conditions of study L-Methionine and L-
Methionine sulfone substrates were converted to α-KB product with greater than 99% 
yield. Using this assay method we determined for the first time the Michaelis-Menten 
parameters for a recombinant form of MGL from Porphyromonas gingivalis, obtaining 
kcat and Km values of 328 ± 8 min-1 and 1.2 ± 0.1 mM for L-Met γ-cleavage, and 2048 ± 
59 min-1 and 38 ± 2 mM for L-Met sulfone γ-cleavage reactions. We envisage that this 
assay method will be useful for determining the activity of MGL γ-cleavage reactions 
employing MGL samples fully reconstituted with PLP cofactor and producing α-KB is the 
primary product.  
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CHARACTERIZATION OF CARBON NANOTUBES STRUCTURAL 
PARAMETERS USING 532 NM PORTABLE RAMAN ANALYZER 

Aleksandr V. Mikhonin1, Laurence A. Nafie1,2, and Rina K. Dukor1 

1 BioTools Inc., 17546 Bee Line Hwy, Jupiter, FL 33478, USA 2 Department of 
Chemistry, Syracuse University, Syracuse, NY 13244-4100, USA 
Arguably, one of the most important recent advances in Raman spectroscopy is the 
development of efficient and easy-to-use portable Raman analyzers. Even though most 
of the commercial portable units utilize 785 or 1064 nm excitation, a few most recently 
introduced utilize the other excitation wavelengths including 532 nm. This poster directly 
demonstrates that 532 nm portable Raman must be revisited as a highly attractive 
option for a great deal of scientific applications including characterization of advanced 
nanomaterials. Specifically, a 532 nm portable Raman instrument was used to 
characterize important parameters of carbon nanotubes (CNT) including diameters, 
diameter distributions, and structural quality. Benefits of 532 nm excitation include 
superior CNT analysis speed, sensitivity and quality. In addition, up to 5-16 times 
reduced laser power can be used at 532 nm (comparing to that at 785 and 1064 nm, 
respectively) to eliminate laser-induced damage to gentle CNT samples without 
compromising analytical performance.
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HIGH RESOLUTION 13C CP MAS NMR INVESTIGATION OF THE 
FERROELECTRIC PHASE TRANSITION IN THE Pb-FREE DIELECTRIC 
MOF, DIMETHYLAMMONIUM ZINC FORMATE ([(CH3)2NH2]Zn(HCOO)3) 

Nandita Abhyankar,1 Jin Jung Kweon,2 Riqiang Fu,2 Naresh S. Dalal1,2 

1 Department of Chemistry &amp; Biochemistry, Florida State University, 95 Chieftain 
Way, Tallahassee, FL 32306 2 National High Magnetic Field Laboratory, 1800 E Paul 
Dirac Dr, Tallahassee, FL 32310 
Perovskite-like metal-organic frameworks (MOFs) of the general formula 
[(CH3)2NH2]M(HCOO)3 (M = Mn2+, Fe2+, Co2+, Ni2+, Zn2+) are materials of high interest 
as potential Pb-free substitutes for the PZT family of dielectrics. Ferroelectricity in these 
materials is considered to occur through an order-disorder mechanism. Broadly, the 
current understanding is that above the phase transition temperature (T &gt; Tc), the 
nitrogen atoms of the dimethylammonium (DMA+) cation are disordered over three 
possible positions and the material is parelectric. Below Tc, the DMA+ ions cooperatively 
order into one of the three positions, resulting in a structural phase transition, and the 
development of long-range order and polarization in the material. In the zinc analogue 
of this family of MOFs, [(CH3)2NH2]M(HCOO)3 or DMZnF, static 1H NMR measurements 
have indicated the presence of glassy behavior. Therefore, data on the rate of motion 
are clearly needed in order to get a clearer picture of the DMA+ dynamics through the 
phase transition. Envisaging that the motion could well lie in the NMR regime, we have 
carried out 13C high resolution CP MAS NMR measurements on the DMA's motional 
dynamics at temperatures around the phase transition. The NMR data was acquired on 
the 600 MHz facility (89 mm bore magnet with MAS I controller) at the National High 
Magnetic Field Laboratory. The isotropic chemical shift and spin-lattice relaxation times 
were measured over a range of temperatures through the phase transition. Additionally, 
2D EXSY (exchange spectroscopy) measurements were carried out to probe the phase 
composition of the material in the vicinity of the phase transition. The results provide the 
first probe of motional dynamics of DMA+ at the microscopic scale, and provide new 
information which cannot be obtained from other techniques.
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COMPARING THE SYNERGISTIC ENHANCEMENT OF ANTIBIOTIC 
ACTIVITY BETWEEN BIOLOGICALLY AND CHEMICALLY 

SYNTHESIZED SILVER NANOPARTICLES 
Dr, Kenneth Laihing, Giobensky Vildor 

Department of Chemistry, Oakwood University, Huntsville Alabama, 35896 
Antibiotics were developed to treat diseases by combating the bacteria causing them. 
Overtime, bacteria built up resistance to seemingly antiquated antibiotics and 
development of new antibiotics was exponentially declining. Silver, which has been 
intensely studied and deemed an antimicrobial agent, when in a colloidal state, retains 
antimicrobial character. Due to these findings, scientists have looked to nanotechnology 
to help solve the issue of not being able to effectively fight bacteria. These properties in 
cooperation with antibiotics can perhaps synergistically enhance the effectiveness of 
antibiotics. This study tests the effects of chemically and biologically synthesized silver 
nanoparticles and oxacillin on gram-negative bacteria to test for synergy with the 
antibiotic as well as comparison of microbial toxicity between the two types of 
nanoparticles. Silver nanoparticles were synthesized using chemicals and plant extracts 
and, along with oxacillin, were applied to E.coli cultures in TSA broth. Growth of bacteria 
was then quantified using spectrophotometry.
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MAGNETIC BISTABILITY IN ORGANIC SYSTEMS: LIGHT-INDUCED 
RADICAL TRAPPING AND HYSTERETIC RADICAL DIMERIZATION 

Hoa Phan,1 Alina Dragulescu-Andrasi,1 Kristina Lekin,2 Stephen M. Winter,2 Richard T. 
Oakley2 and Michael Shatruk1 

1 Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306, USA2 Department of Chemistry, University of Waterloo, Waterloo, Ontario N2L 
3G1, Canada 
Photoinduced spin-state switching in transition metal complexes is well established, 
especially in the case of spin-crossover compounds that exhibit light-induced excited 
spin state trapping (LIESST).1 We have recently discovered a conceptually similar effect 
in hypervalent sigma-dimers of organic radicals.2,3 In this contribution, we provide a 
detailed analysis of the light-induced radical trapping in organic systems. Furthermore, 
we report another fascinating case of magnetic bistability with an unusually large 
thermal hysteresis for a simple material based on a N-oxyl radical. 1. Hauser, A. Top. 
Curr. Chem. 2004, 234, 155.2. Lekin, K.; Phan, H.; Winter, S.; Wong, J.; Leitch, A.; 
Laniel, D.; Yong, W.; Secco, R.; Tse, J.; Desgreniers, S.; Dube, P.; Shatruk, M.; Oakley, 
R. J. Am. Chem. Soc. 2014, 136, 8050.3. Phan, H.; Lekin, K.; Winter, S. M.; Oakley, R. 
T.; Shatruk, M. J. Am. Chem. Soc. 2013, 135, 15674.
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ADVANCED SOLID-STATE 29Si, 23Na, AND 17O NMR STUDIES OF 
FAST ION CONDUCTOR, Na-DOPED SrSiO3 (NaXSr1-XSiO3-0.5x) 

Po-Hsiu Chien,1   Youngseok Jee,2   Chen Huang,3  Riza Dervişoğlu,4   Ivan Hung,5   
Zhehong Gan,5  Kevin Huang2 and   Yan-Yan Hu*1,5 

1 Department of Chemistry and Biochemistry, Florida State University, Tallahassee, 
USA  2 Department of Mechanical Engineering, University of South Carolina, Columbia, 
USA 3 Department of Scientific Computing, Florida State University, Tallahassee, USA 4 
Institute for Molecules and Materials, Radboud University, Nijmegen, Netherland 5 
Centre of Interdisciplinary Magnetic Resonance, National High Magnetic Field 
Laboratory, 1800 East Paul Dirac Drive, Tallahassee, USA 
High-resolution solid-state 29Si, 23Na, and 17O NMR studies on the newly developed 
fast ion conductor, Na-doped SrSiO3, revealed a gradual phase evolution from the 
pristine phase (SrSiO3) to the expected phase NaxSr1−xSiO3−0.5x, and finally to the 
co-existence of the amorphous β-Na2Si2O5 phase and a crystalline Sr-rich phase with 
the increase of the Na doping level. The significant changes in 23Na ion dynamics from 
variable-temperature MAS (magic-angle-spinning) results is indicative of a fact that Na 
ions are responsible for the observed high ionic conductivity, whereas 17O spectra 
showed little changes. This study demonstrates that advanced solid-state NMR 
techniques are useful tools for elucidating essential questions on fundamental research.



	

Session  Analytical / Forensic 
Time 5:45 – 6:05 Friday (Edinburgh III) 

IN SITU CHARACTERIZATION OF RECHARGEABLE BATTERIES 
Alyssa Rose, Xuyong Feng and Yan-Yan Hu 

Department of Chemistry, Florida State University, Tallahassee FL 32306-4390, USA 
IN SITU CHARACTERIZATION OF RECHARGEABLE BATTERIES   Alyssa M. Rose1, 
Xuyong Feng1 and Yan-Yan Hu1   1Department of Chemistry, Florida State University, 
Tallahassee FL 32306-4390, USA   The structure of battery electrode materials is the 
key to understanding the performance exhibited. In situ techniques allow the 
observation of charge and discharge processes in real-time. The advantages of in situ 
studies over ex situ include the minimization of errors and increased reproducibility. In 
this study, static 7Li Solid-State NMR spectroscopy is used to observe the structural 
dynamics of two battery electrodes:Li4Ti5O12 and LiNi0,5Mn1,5O4. Observation of the 7Li 
nucleus reveals three Lithium peaks in LiNi0,5Mn1,5O4 and two peaks in Li4Ti5O12. In 
LiNi0,5Mn1,5O4, the peaks represent the cathode material, Li metal and electrolyte. A 
decrease in the LiNi0,5Mn1,5O4 peak can be seen while charging and an increase while 
discharging. The peaks in the Li 4Ti5O12 battery are the Li metal and a combination of 
the electrolyte and Li4Ti5O12 material. The battery fabrication process, data collection 
and NMR spectra with qualitative and quantitative analyses will be discussed.
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ASCAROSIDES AS A LANGUAGE FOR INTRA- AND INTER- SPECIES 

COMMUNICATION IN CAENORHABDITIS NEMATODES 
Yuting Wang and Rebecca A. Butcher 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Ascarosides, a group of small molecules containing the 3,6-dideoxysugar ascarylose 
and a fatty acid side chain, are produced by many nematode species for intraspecies 
chemical communication. In the free-living nematode Caenorhabditis elegans, 
ascarosides are secreted as pheromones to regulate larval development and social 
behaviors, including male/hermaphrodite attraction, aggregation and dispersal behavior. 
Here, we are investigating the roles of ascarosides in the chemical communication of 
the free-living nematodes C. elegans and C. briggsae. By using bioassay-guided 
fractionation, combined with mass spectrometry and NMR spectroscopy, novel 
ascarosides were identified from C. briggsae, and the roles of ascarosides in inter-
species communication is also being studied.
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INDOLE ASCAROSIDE BIOSYNTHESIS IN C. ELEGANS 
Yue Zhou, Xinxing Zhang, Lauren Suarez and Rebecca A. Butcher 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Caenorhabditis elegans produces a group of small molecules, ascarosides, as 
pheromones to communicate with each other. The addition of the indole-3-carbonyl (IC) 
group to ascarosides alters the function of the molecules from dauer formation to 
aggregation. Thus, the biosynthesis and attachment of the IC group to ascarosides by 
the worms are important to ensure the chemical message send out to the population is 
correct. Our study indicates that multiple indole sources can be utilized by the worm to 
make IC-ascarosides, and by analyzing the production of the different indole molecules 
in C. elegans, we determined the biosynthetic pathway of IC-asc. Meanwhile, pyruvate 
dehydrogenase complex is suspected to be involved in the biosynthesis process. The 
new findings about PDC in C. elegans IC-asc biosynthesis pathway can also broaden 
our knowledge regarding sugar degradation, which will have great implications on the 
treatment of diseases such as diabetes, heart disease and cancer.
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GUIDANCE FROM THE BIOFRAGMENT DATABASE: ASSESSING 
DENSITY FUNCTIONAL METHODS FOR NONCOVALENT 

INTERACTIONS 
Lori A. Burns1, John C. Faver3, C. David Sherrill1, Kenneth M. Merz2 

1. Department of Chemistry, Georgia Institute of Technology, Atlanta, GA, United States. 
2. Dept of Chem, Michigan State Univ, East Lansing, MI, United States. 3. Baylor College 
of Medicine, Houston, TX, United States. 
The pervasiveness of hydrogen bonding and London forces among biological and 
supramolecular complexes has motivated persistent efforts to develop reliable 
computational methodologies for noncovalent interactions(NCI). By applying a "silver 
standard" (0.05 kcal/mol average error in interaction energy) to bifragment complexes 
extracted from high-resolution PDB crystal structures, a high-quality chemical database 
of 3380 amino acid sidechain-sidechain interactions (SSI) is constructed that spans the 
natural diversity of NCI motifs and orientations. Through examination of over 150 DFT 
methodologies (including dispersion correction and basis set combinatorics) over 
binding motifs ranging from ions to pi/pi stacking, computational methods balancing 
efficiency, accuracy, and generality can be suggested.
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O2 LOSS IN Li-RICH LAYERED MATERIAL 
Xiang Li1, Po-Hsiu Chien1, Xuyong Feng1, Alyssa Rose1, Ivan Hung2, Zhehong Gan2 

and Yan-Yan Hu*1,2 

1 Florida State University, Department of Chemistry &amp; Biochemisrty, Tallahassee 
FL,32306-4390,USA 2 National High Magnetic Field Laboratory, 1800 E Paul Dirac Dr, 
Tallahassee FL 32310, USA 
Layered Li-rich materials are promising high-energy density cathode candidates due to 
their extremely high specific capacity over 250 mAh/g. However, they suffer from serve 
capacity decay during charging/discharging process, significant voltage fading even 
after a few cycles, and an irreversible capacity loss in the first cycle which is associated 
with a certain amount of oxygen loss. Since many Li-rich materials are paramagnetic 
due to the existence of Mn, Co, or Ni, strong nucleus-electron spin dipolar interaction 
makes spinning sidebands overlap among themselves, leading to much broader Li 
peaks. Thus peak assignment and quantitative analysis are hard to perform. To 
alleviate these problems, low magnetic field and magic-angle turning phase adjusted 
sidebands separation (MATPASS) pulse sequence have been utilized to lessen the 
broadening effects and achieve the highest possible spectral resolution for reliable 
interpretation Li-rich cathodes are 17O-enriched for 17O NMR in order to directly monitor 
O loss during electrochemical cycling.
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COOKING, CHEMISTRY, AND THE RISE OF HOMO SAPIENS 
Scott R. Goode 

Department of Chemistry &amp; Biochemistry University of South Carolina 631 Sumter 
Street Columbia SC 29208 
The first part of the presentation will examine the hypothesis that the dominance of 
Homo sapiens is due to the discovery of cooking.  Comparison of brain size and caloric 
intake to that of gorillas provides good evidence of the importance of cooling food.  The 
remainder of the presentation will be a series of examples that demonstrate how 
concrete examples from the kitchen helps students internalize chemical concepts 
ranging from stoichiometry to activation energy.
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INSIGHT INTO OXALATE DECARBOXYLATE MECHANISM THROUGH 

LOW PH STRUCTURAL STUDIES. 
Matthew J Burg, Umar Twahir, Alex Angerhofer, and Steven D. Bruner 

Department of Chemistry, University of Florida 
Oxalate decarboxylase (OxDC) from Bacillus subtilis coverts oxalate into formate and 
carbon dioxide 99.8% of the time and into hydrogen peroxide and two carbon dioxide 
molecules the remaining. As a member of the cupin superfamily of proteins, OxDC 
consists of two β-barrels that each coordinate a manganese (Mn) cofactor. To date, the 
mechanism of conversion has been suggested to occur by the binding of superoxide 
and oxalate at the N-terminal Mn. However, recent studies suggest that both the N- and 
C-terminal Mn work together through a long-range electron transfer mechanism. Until 
recently, the structure of OxDC has been characterized at pH’s around 8.5, which is 
over 4 pH units away from the catalytically active pH. Here we present the structure of 
OxDC crystallized at a pH of 4.6. This structure provides a better understanding of the 
gating mechanism of the N-terminal domain, a novel substrate in the active site to 
suggest oxalate binding, and hints to the need for a long-range electron transfer.
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CONFORMATIONAL FLEXIBILITY AND DYNAMICS OF THE INTERNAL 

LOOP AND HELICAL REGIONS OF THE KINK-TURN MOTIF IN THE 
GLYCINE RIBOSWITCH BY SITE-DIRECTED SPIN LABELING 

Jackie M. Esquiaqui (1), Eileen M. Sherman (2), Jing-Dong Ye (2), Gail E. Fanucci (1) 
(1) University of Florida, Department of Chemistry, PO Box 117200, Gainesville, Florida 
32611  (2) University of Central Florida, Department of Chemistry, 4000 Central Florida 
Blvd, Orlando, Florida 32816 
Genetic regulation effectuated by mRNA riboswitches is associated with conformational 
changes in RNA structure. In the glycine riboswitch, two aptamer domains recognize 
and bind the ligand glycine and, through interaction with a downstream expression 
platform, regulate genes associated with glycine metabolism. The recently described 
kink-turn motif and leader-linker interaction have been shown to play functional roles in 
ligand binding. Here we report results of site-directed spin labeling (SDSL), continuous 
wave electron paramagnetic resonance (CW EPR) spectroscopy, and double electron-
electron resonance (DEER) experiments whereby we characterized local RNA base 
dynamics and conformational shifts at select sites for four riboswitch folding states in 
the absence or presence of salts and glycine ligand. Our results show that the kink-turn 
motif is primarily formed upon addition of K+, and demonstrates the utility of SDSL to 
site-specifically explore the impact of environmental conditions on conformational 
dynamics and folding in large dynamic RNAs.  
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Time 10:55 – 11:30 am Friday (Edinburgh VII-VIII)  

VERSATILE ANILINE AND O-PHENYLENEDIAMINE DERIVED 
SULFONAMIDES FOR COMPLEXATION OF METALS AND ANIONS: 

FROM COORDINATION, TO EXTRACTION, TO SELECTIVE 
SEPARATION AND SENSING APPLICATIONS 

Konstantinos Kavallieratos 
Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th St., Miami, Florida 33199, email: kavallie@fiu.edu 
Sulfonamides derived from aniline or o-phenylenediamine and their analogs and various 
sulfonyl chlorides have a rich coordination chemistry, and are easily prepared in large 
quantities, yet their application in separations and sensing has been relatively limited. 
Some particularly attractive features of such sulfonamides are their high solubility in 
organic solvents and their moderate acidity, which allows potential applicability as ion-
exchange extractants for separation processes, with concurrent metal complexation in 
an organic phase, and straightforward subsequent stripping for metal recovery. Such 
applications include extraction-based toxic metal sensing, as well as separation of 
Actinides together with Cesium from alkaline high-level nuclear waste. Recent advances 
in optical and fluorescent sensing of metal ions and of ion pairs based on extraction of 
these species by sulfonamide ligands will be presented. 



	

Session  Biophysical 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom) 
NEW CATALYTIC MECHANISM FOR BACILLUS SUBTILIS OXALATE 

DECARBOXYLASE 
Alexander Angerhofer,1 Umar Twahir,1,2 Anthony Pastore,1 Justin Goodsell,1 Milbrey 

Parke,1 Eric Steinman,1 Megan Booth,1 Claudia Rami,1 Andrew Ozarowski3 

1Department of Chemistry, University of Florida, Box 117200, Gainesville, FL 32611, 
USA. 2Physics Department, Emory University, Atlanta, GA 30322, USA. 3National High 
Magnetic Field Laboratory, 1800 E. Paul Dirac Drive,Tallahassee, FL 32310. USA 
This contribution describes new EPR experiments on the Mn-containing enzyme oxalate 
decarboxylase (OxDC) which catalyzes the redox-neutral disproportionation of oxalate 
into carbon dioxide and formate. We present new data on the presence of Mn(III) in the 
preparations using both X-band parallel mode EPR as well as high-field EPR. The pH 
dependence of Mn(III) was recorded and found to be consistent with the pH 
dependence of catalytic activity supporting the idea that Mn(III) drives the reaction in an 
initial oxidation step. Interestingly, Mn(III) can be observed in OxDC only with certain 
buffers (succinate, acetate) while it appears to be absent in citrate buffer. A simple 
explanation of this buffer effect may be the ability of the buffer molecule to enter the 
active site and coordinate to the N-terminal Mn(II) ion thereby stabilizing the Mn(III) 
state. The direct observation of Mn(III) together with the absence of evidence for a 
potential Mn(III)-superoxide complex suggests that dioxygen as a generator of Mn(III) is 
not bound to the N-terminal Mn ion. We propose a new mechanistic scheme that places 
dioxygen on the C-terminal Mn ion requiring long range electron transfer as the first step 
in the reaction which may be facilitated by a pi-stacked tryptophan pair that may also be 
responsible for the quaternary structure of the protein.



	

Session  Physical 
Time 10:55 – 11:30 am Friday (Edinburgh IV) 

MICROCAVITY ENHANCED RAMAN SCATTERING FOR CHEMICAL 
SENSING 

Andreas Muller 
Deptartment of Physics, University of South Florida 
Raman scattering stands out as a unique process for true noninvasive molecular 
fingerprinting of chemical species, with applications in defense, air quality control, and 
precision metrology. However, due to free-space scattering cross-sections of only ~10-31 
cm2/sr-molecule a compact and inexpensive Raman sensor for trace detection has not 
been demonstrated yet, despite a long history of research in enhancement methods, 
most notably surface enhanced Raman scattering (SERS) by which single molecules 
adsorbed to nano particles have been detected. In this talk I will describe an 
enhancement method that uses optical microcavities and a quantum mechanical 
process — the Purcell effect — to provide sizable enhancement of Raman scattering at 
a miniature (~ 10 micron) scale. This Purcell enhanced Raman scattering (PERS), 
makes use of ultrahigh finesse microcavity technology and a double-resonance 
configuration which can potentially lead to handheld gas Raman devices with order 
parts-per-million sensitivity. I will present our most recent experimental efforts which 
include isotopically-resolved PERS in carbon dioxide gas.



	

Session  Materials 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom) 

A CALAMITIC OLIGOMER WITH ALTERNATING ELECTRON 
ACCEPTOR AND DONOR UNITS FOR ORGANIC ELECTRONIC 

APPLICATIONS 
Samantha T. Mensah, Lydia Sosa-Vargas, David Kreher, Fabrice Mathevet, André-Jean 

Attias 
Laboratoire de Chimie Polymères UMR 7610 CNRS - Université Pierre et Marie Curie 
Paris 6, 3 Rue Galilée, 94200 Ivry-sur-Seine, France 
Key requirements in the progress of materials for organic electronics include better 
charge transport properties, more stable and well-aligned organization of the 
supramolecular structure, as well as compatibility with solution processing techniques of 
synthesis of the device. Synthesis of a conjugated oligomer with alternating donor (D) 
and acceptor (A) units is described. The calamitic structure in conjunction with its 
thiophene, benzene, and benzothiadiazole units make this molecule a good candidate 
to form highly-ordered supramolecular structures, and the aliphatic peripheral end-caps 
increase solubility to facilitate solution processing.



	

Session  Materials 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

SPECTROSCOPIC PROBES FOR Fe DOPED ZnS QUANTUM DOTS 
J.K. Bindraa,b; M. Foley a; R. Mulenberg c; J. van Tol b; G. Strouse a and N.S. Dalal a,b 

a Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL b 
National High Magnetic Field Laboratory, Tallahassee, FL 32310-3706 
Dilute magnetic semiconductor quantum dots are of interest due to their potential for 
spin-electronics [1]. The work reports on a single precursor [2] approach to introduce Fe 
onto the Zn coordination site in ZnS quantum dots. The oxidation states and site 
occupation is characterized using TEM, XRD, SQUID magnetometry, Extended Xray 
Absorption Fine Structure (EXAFS)  spectroscopy and Electron Paramagnetic 
Resonance (EPR).  Monodisperse QDs with sizes and concentration with the wurzite 
structure were confirmed by TEM and powder XRD. The DC susceptibility 
measurements indicate a magnetic transition occurs at 100K. EXAFS measurements 
indicate Fe3+ ions occupy octahedral site and is believed to lead to the formation of a 
ZnFe2S4 spinel type core inclusion within the wurtzite nanocrystal [2]. .   References: 1. 
Norris, D. J.; Yao, N.; Charnock, F. T.; Kennedy, T. A. Nano Lett. 2001, 1, 3–7. 2. 
Zheng, W; Kumar, P;Washington, A; Wang, Z; Dalal, N.S; Strouse, G.F; Singh, K. J. 
Am. Chem. Soc. 2012, 134, 2172–2179.
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Time 10:15 – 10:35 am Saturday (Edinburgh III)  
REVERSE ENGINEERING MEMBRANE POTENTIAL: A CLOSER LOOK 

Pradeep Ramiah Rajasekaran, Demetra Maria Pantelis, Xiaojian Wu and Charles R. 
Martin 

University of Florida Department of Chemistry, Gainesville, FL 32611 
Membrane potential is the driving force of life. This ultra-small potential difference 
across the cells, which measure only a few hundred of millivolts, sustains all life on 
earth. There is a huge interest to study and manipulate this potential in order to better 
understand the life processes. Primarily, membrane potential is dependent upon the 
concentration of ions on either side of the membrane. Small changes in concentration 
alter the membrane potential in accordance with the nertian equilibrium. We are trying 
to reverse engineer this approach by applying a potential across the membrane, to 
generate the concentration difference. This process will develop a non-zero resting 
membrane potential which can be measured if the induced concentration change is 
large enough to generate a nertian response. In order to achieve this we designed an 
ultra-small system which houses a quaternary ammonium membrane. The isotonic 
solutions on either side of the membrane transport anions across the membrane, upon 
application of a potential. The resulting concentration change generates a measurable 
membrane potential. The ability to gradually generate and maintain a non-zero potential 
in perm-selective membranes with an initial resting potential of zero, will help us to 
better understand the ion transport process, dynamics of membrane potential 
generation and eventually shed light on signal transduction across biological 
membranes.



	

Session  Materials 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

MANIPULATING NANOPORE FEATURES THROUGH VARYING 
FABRICATION PARAMETERS 

Amy L. Brownfield, Corey P. Causey, and Thomas J. Mullen 
Department of Chemistry, University of North Florida, 1 UNF Drive, 50/3500, 
Jacksonville, FL 32224 
Particle lithography offers a straightforward and high-throughput method to create 
periodic arrays of organosilane nanopatterns. The utility of particle lithography for 
generating nanostructures can be controlled by simple changes in sample preparation. 
We will show that nanopore size can be tailored through changes in solvent 
composition. Smaller nanopores are generated from solutions with higher anhydrous 
toluene composition, and larger nanopores are generated from solutions with higher 
bicyclohexyl composition. Deposition time can also tune nanopore size. At shorter 
deposition times the nanopore size is limited by diffusion of the organosilane into the 
water meniscus around the mesosphere, and at longer deposition times the size of the 
nanopore is limited by the mesosphere−substrate contact geometry. Less rigorous 
drying conditions result in smaller nanopores; more rigorous drying conditions result in 
larger nanopores. These insights into the effects of sample preparation on organosilane 
nanostructure fabrication enable greater hierarchical control of particle lithography.



	

Session  Organic 
Time 3:35 – 3:55 pm Saturday (Edinburgh X-XI)  

CATALYTIC ENANTIOSELECTIVE SYNTHESIS OF AMINO SKIPPED 
DIYNES ENABLED BY STACKPHOS 

Paioti, P. H. S.; Aponick, A. 
University of Florida 
Mono- and polyamine natural products such as the taveuniamides, zeamines and 
fabclavines have recently been shown to have promising broad spectrum antibiotic 
activity. Despite this increasing importance, their stereochemistry remains unassigned 
since none of these natural products have been synthesized to date. Structurally, these 
molecules are chiral aminesbearing two highly similar aliphatic groups. The 
enantioselective preparation of chiral amines with two similar substituents is a 
formidable challenge, and known methods generally rely on electronically and sterically 
biased substrates. Our group has recently developed a chiral ligand, StackPhos, which 
allows for the preparation of enantioenriched 3-amino-1,4-diynes, which can ultimately 
be reduced toward amines with similar aliphatic substituents. In this meeting, we will 
present our recent results on the synthesis of these valuable branched chiral amines 
bearing two alkynyl moieties, and show preliminary utility of the newly synthesized 
building blocks in asymmetric synthesis.



	

Session  Materials 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

SYNTHESIS OF ZnO NANOPARTICLES WITH DIFFERENT CAPPING 
AGENTS FOR ENHANCED BIOCIDAL ACTIVITY 

Ali Ozcan1, Parthiban Rajasekaran2, Rajneesh Prajapati2, Swadeshmukul Santra1,2,3,4 

1 Department of Chemistry, University of Central Florida, 4000 Central Florida Blvd., 
Orlando, FL 32816, USA 2 NanoScience Technology Center, University of Central 
Florida, 12424 Research Parkway, Suite 400, Orlando, FL 32826, USA 3 Department of 
Material Science and Engineering, University of Central Florida, 127600 Pegasus Drive, 
Engineering 1, Suite 207, Orlando, FL 32816, USA 4 Burnett School of Biomedical 
Sciences, University of Central Florida College of Medicine, 6900 Lake Nona Boulevard, 
Orlando, FL 32827, USA 
ZnO Nanoparticles (NPs) are known to have antimicrobial properties against both gram 
positive and gram negative bacteria and it is already in use in biomedical and 
agricultural applications. The efficacy is affected by particle size, shape, surface charge 
and surface defects (i.e., higher the surface defects, higher the antimicrobial efficacy). 
Different ZnO NPs were synthesized using sol-gel method with non-toxic capping 
agents (chelates). NPs were characterized using UV-VIS, Photoluminescence (PL), FT-
IR, DLS, and Zeta Potential measurements and enhanced surface defects were 
observed through PL measurement.  Antimicrobial efficacy was observed against both 
gram positive and gram negative bacteria, and it is compared to metallic Zinc and bulk 
ZnO. Phytotoxicity studies are followed to investigate biocidal applications and no 
toxicity is observed at the application rate.



	

Session  FL Award (Invitation Only) 
Time 2:10 – 2:45 pm Saturday (Edinburgh VII-VIII) 

DESIGNING NEW MULTIFERROIC MATERIALS 
Naresh Dalal, Jared Kinyon and Nandita Abhyankar Jasleen Bindra, Prashant Jain, 

Tony Cheetham and Harry Kroto 
Chemistry &amp; Biochemistry Florida State U. and NHMFL , Tallahassee, FL 32306-
4390  Materials and Metallurgy, University of Cambridge , Cambridge CB2 3QZ, U.K. 
Synthesis and discovery of new multiferroic materials, such as those possessing both  
ferromagnetic and ferroelectric properties, are a topic of high current research interest, 
from  both fundamental and applied aspects. We have recently reported on three new 
classes of  such materials, both based on a broad way on the role of molecular 
dynamics and its kinetic  and thermodynamic control. The forerunner of one class is 
NH4CuCl3, a popular quantum  magnet whose dielectric properties were largely 
unexplored, and shown here to be a  ferroelectric. The second class is based on 
metalorganic frameworks with the perovskite  structure , while the third one involves 
peroxochromate lattices. The talk will summarize the  underlying principles, 
characterization techniques and future prospects.



	

Session  Inorganic 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

PROBING THE ELECTROCHEMICAL BEHAVIOR OF RARE-EARTH 
DIPICOLINIC ACID COMPLEXES 

Matthew Marsh1, D. Hobart2, C. McKinley1, T. Albrecht-Schmitt1 

1 Florida State University 2 Los Alamos National Lab 
Cyclic voltammetry is a very useful technique for isolating normally unreachable or 
difficult to work with redox species in solution. All of the transuranic elements display 
various oxidation states in solution, and a number of them including a Cf (II) complex 
have yet to be isolated. Before attempting to isolate these in solution, Sm (III) will 
represent a close analogue for ensuring a good method of choice. As a choice of ligand 
for complexation, dipicolinic acid is used here because of its wide availability and 
extensive use in characterization of many lanthanide and actinide complexes already. In 
addition, modification to the para position of the ring by adding electron donating or 
withdrawing substituents allows one to modulate the ease or greater difficulty in 
obtaining a reduction potential. A larger number of these lanthanide and actinide 
dipicolinic acid derivative complexes also have yet to be synthesized for the first time. 
Further knowledge of the stability and degree of covalence in model actinides will help 
contribute to solving future problems of more efficient separations and safe long-term 
storage of high-level radioactive waste.     
 



	

Session  Polymer 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

MACROCYCLIZATION OF BLOCK COPOLYMERS VIA CLICK 
CHEMISTRY 

Tomohiro Kubo, Maxym Tansky, and Brent S. Sumerlin 
George &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, PO Box 117200, Gainesville, Florida 32611-7200 
Cyclic polymers exhibit significantly different properties compared to linear polymers of 
identical molecular weight including lower viscosity, lower hydrodynamic volume, higher 
glass transition temperature, and higher solubility. This is in part attributable to the lack 
of functional chain ends. The cyclization of comb-shaped block copolymers has not 
been extensively studied. We show that a macrocyclization approach is an effective 
method for synthesis of cyclic comb-shaped block copolymers. Specifically, we employ  
copper-catalyzed azide-alkyne cycloaddition "click chemistry" under dilute conditions as 
an efficient reaction to foster the intramolecular reaction between the linear polymer 
chain ends. This method has been shown to be effective for a more general range of 
polymer architectures. Additionally, we seek to optimize the reaction process in terms of 
the solvent, reaction temperature, reducing agent, and addition rate used. Successful 
cyclization is verified by size-exclusion chromatography using light-scattering and 
viscometric analysis. 
 



	

Session  Computational Chemistry 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

TDDFT COMPUTATIONS FOR SINGLET FISSION AND PHOTON 
UPCONVERSION IN DYE-SENSITIZED SOLAR CELLS 

Jessica Haney, Daniel Nascimento, A. Eugene DePrince III 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306-4390 
Photophysical processes such as singlet fission and photon upconversion can enhance 
the efficiency of dyesensitized solar cells (DSSCs) by either increasing photoelectron 
yield (singlet fission) or expanding the operational frequencies of the DSSC (photon 
upconversion). The design of DSSCs that exploit these processes requires careful 
consideration of the electronic structure of all components of the device. We have 
computed ground and electronically excited state information for two families of 
molecules relevant to these processes: diphenylisobenzofuran (DPIBF) derivatives and 
diphosphonic acid derivatives. We present HOMO/LUMO gaps and singlet/triplet 
excited state energies, computed using timedependent density functional theory.



	

Session  Inorganic 
Time 9:25 – 9:45 am Saturday (Edinburgh VII-VIII)  

SITES IN DEFECT-LADEN HEXAGONAL BORON NITRIDE WITH 
ACTIVITY TOWARDS HYDROGENATION AND 

HYDRODENITROGENIZATION 
David J. Nash James Harper Talat Raman Richard G. Blair 

University of Central Florida Department of Chemistry P.O. BOX 162366 Talazt Orlando 
FL 32816  &amp; University of Central Florida Department of Physics &amp; Center for 
Advanced Turbomachinery 4000 Central Florida Blvd. - PSB 430 Orlando, FL 32816-
2385 
Until recently heterogeneous catalysis over a metal-free solid has been unknown, 
implementation of such a system would eliminate the health, environmental, and 
economic concerns associated with metal-based catalysts. We have found good 
hydrogenation rates and yields of olefins and carbon dioxide over defect-laden h-BN, in 
a reactor designed to maximize the defects in h-BN sheets. Good yields (&gt;90%) and 
turnover frequencies (6 x 10-5 to 4 x10-3) were obtained in the hydrogenation of 
propene, cyclohexene, 1,1-diphenylethene, (E) and (Z)-1,2-diphenylethene, 
octadecene, and benzylideneacetophenone. Through the use of gas adsorption, 
temperature programmed desorption, solid state NMR and DFT studies we have 
identified and quantified the active sites responsible for this activity. Interestingly these 
sites also show activity for hydrodenitrogenization and may suggest a path toward an 
improved production of ammonia.



	

Session  Physical 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  
OPTICAL PROPERTIES OF STRAIN ENGINEERED MONOLAYER MoS2 

Feng Zhang1,2, Feng Gao1, Michael Titze1, Yaowu Hu3, Gary J. Cheng3 and Hebin Li1 

1Department of Physics, Florida International University, Miami, FL 33199, USA2 School 
of Optoelectronic Information, Chongqing University of Technology, Chongqing 400054, 
CHINA 3Department of Industrial Engineering, Purdue University, West Lafayette, IN 
47907, USA 
Two dimensional (2D) materials ,such as graphene and monolayer transition metal 
dichalcogenides (TMDs) ,possess the atomic thickness and exhibit unique and novel 
optical properties, promising novel applications in optoelectronics. It has been shown 
tTheoretically and experimentally, that introducing strain engineering can modify the 
optical properties of 2D TMDs. In this workHere, strain is induced in monolayer MoS2 is 
shaped by laser shock straining engineering (LSSE), inwith which 2D materials can be 
3D shaped by a laser shock on ananomold with controllable geometries. We performed 
the measurement on thepPhotoluminescence and pump-probe spectroscopy on forathe 
strain engineered monolayer MoS2 monolayer. It is found that, due to the effects of the 
strain, the exciton resonance in the PL spectra is consistently blue shifted in the 
strained sample compared to the unstrained sample an obvious blue shift for the PL 
peakshappens at the temperatures from 10K to 300K. The pump-probe spectra of both 
strained and unstrained MoS2 display a bi-exponential decay behavior. However, the 
decay time scales of the strained sample are different from that of the unstrained 
sample, indicating the effects of strain on the carrier dynamics.



	

Session  Inorganic 
Time 10:35 – 10:55 am Saturday (Edinburgh VII-VIII)  

TiO2 NANOFIBER PHOTOCATALYSTS: THE EFFECT OF CO-
CATALYSTS IN H2 GENERATION 

Kaniece Latimer,1 Dimitrius Daniels,1 Zach Hood,2 Kyle Gilroy,3 Keerthi Senevirathne1 

1Department of Chemistry, Florida A&amp;M University, Tallahassee, FL 32307 USA  2 

School of Chemistry and Biochemistry, Georgia Institute of Technology, Atlanta, GA, 
30332, USA 3Wallace H. Coulter Department of Biomedical Engineering, Georgia 
Institute of Technology and Emory University, Atlanta, GA 30332, USA 
Conversion of abundant solar energy into chemical energy through photocatalytic water 
splitting is an interesting and challenging theme and it requires efficient catalysts 
because the reaction is an energetically up-hill one. In photocatalytic water splitting, co-
catalysts play a vital role in electron and hole transfer reactions and dramatically 
increases the catalytic activity. The focus of the current work is to study the effect of co-
catalysts on photocatalytic hydrogen generation using TiO2 nanofiber catalyst that 
absorb in the UV region. Metal oxide nanofiber synthesis coupled with microwave-
assisted co-catalyst deposition and complete physicochemical characterizations will be 
discussed. Additionally, synthesis of monolayer co-catalysts by applying galvanic 
displacement will also be presented. The implications for the catalytic activity, in terms 
of H2 generation will be addressed in light of various co-catalysts.



	

Session  Inorganic 
Time 8:30 – 9:05 am Saturday (Edinburgh VII-VIII)  

INVESTIGATING COMPUTATIONAL, STRUCTURAL, 
PHYSIOCHEMICAL AND BIOLOGICAL PROPERTIES OF A FAMILY OF 

PYRIDOXINE-LANTHANIDE METAL COMPLEXES 
Arpita Saha, Caitlyn Stouder, Khairi Warren, Cliff Padgett, Amanda Stewart 

Georgia Southern University, Statesboro, Georgia 30460,  Armstrong State University, 
Savannah, Georgia 31419 
Pyridoxine is a vitamin and is often found in certain food, like cereals, beans, eggs, and 
so on and is required for proper growth and development of the brain, nerves, skin, and 
many other parts of the body. Medicinal usage of pyridoxine e.g. treating anemia, heart 
diseases, and angioplasty makes it an interesting choice to further study the interaction 
between this biomolecule with several metal ions. On other hand, lanthanide complexes 
have drawn significant attention to the medicinal inorganic chemists since, lanthanides 
manifest antitumor activity and lead towards the future anticancer drugs. Amalgamation 
of both the aspects of lanthanide metals and pyridoxine molecule promises an 
interesting premise in the area of metal based anti-cancer drugs, DNA sequence-
specific cleaving agents and so on.  More recently, our group has started investigating 
the coordination property of pyridoxine at the presence of lanthanide metal cations. In 
the quest of a new class of anticancer drugs, herein, a family of pyridoxine-lanthanide 
metal complexes (where metals are Gd, Tb, Dy, Ho, Er) has been synthesized and 
reported. The complexes were further characterized by single-crystal X-ray analyses 
and computational structural simulations which show that they are all mononuclear 
pyridoxine containing metal complexes. Several spectroscopic methods such as IR, UV-
Vis spectroscopy were employed to further study the composition of the aforementioned 
class of complexes. DNA is the primary target molecule for most anticancer and antiviral 
therapies according to cell biologists. Hence, in order to assay the DNA binding or 
cleaving ability of the synthesized complexes, UV-Vis and Circular Dichroism 
spectroscopy were performed.



	

Session  Computational Chemistry 
Time 11:05 – 11:30 am Saturday (Edinburgh IV)  

SUB-MOLECULAR QSAR: USING SCANNING TUNNELING 
MICROSCOPY SIMULATIONS FOR RATIONAL DRUG DESIGN 

Joel A. Olson, Mark J. Novak, J. Clayton Baum, Krishnan Sriraman, Ramond J. Terryn 
III 

Florida Institute of Technology Department of Chemistry 150 West University Boulevard 
Melbourne, FL 32901 
Tryptanthrins represent a class of compounds of interest for their anti-parasitic 
properties versus organisms that cause malaria, leishmania, trypanosomiasis, 
tuberculosis, and fungal infections. However, little is known of their mode(s) of action at 
the molecular level. To investigate their geometric and electronic behavior, STM has 
been used to observe monolayers of these compounds at the solution-graphite and 
vacuum-graphite interfaces. Sub-molecular resolution has allowed the direct 
observation of individual lobes of the HOMO and LUMO states, correlating very closely 
with DFT-calculated MOs. Additionally, tunneling barrier height studies reveal that the 
origin of the relative apparent tunneling barriers for MO-mediated surfaces differ 
markedly from those of non-orbital mediated surfaces, representing a novel 
phenomenon. These tunneling barrier measurements were then used to develop a 
computational STM simulation based on the 3-dimensional convolution of the tip state 
with the molecular states. The simulation displays remarkable agreement with 
experimental results. Furthermore, the simulation results were used to perform a first-
ever tunneling barrier-based QSAR analysis of tryptanthrins. The results suggest a 
previously unknown pharmacophore versus P. falciparum, the pathogen that causes the 
lethal form of malaria.



	

Session  Environmental 
Time 10:50 – 11:10 am Friday (Edinburgh II)  

CAPSULE PHASE MICROEXTRACTION (CPME): AN IDEAL SAMPLE 
PREPARATION TECHNIQUE FOR ENVIRONMENTAL AND 

BIOLOGICAL SAMPLES 
Abuzar Kabir, PhD, Javier Mejia, Rayma Blanco, Rodolfo Mesa, BSc, Kenneth G. 

Furton, PhD 
International Forensic Research Institute, Department of Chemistry and Biochemistry, 
Florida International University, 11200 SW 8th Street, Miami, FL 33199 
Environmental and biological samples contain high volume of matrix interferents that 
often interfere with the sample preparation techniques used and require sample 
pretreatment processes such as filtration, centrifugation, protein precipitation etc., prior 
to analyte isolation and preconcentration. These extra steps are not only laborious and 
time consuming, but often lead to significant analyte loss and therefore should be 
avoided. Capsule phase microextraction (CPME) has been developed to handle 
environmental and biological samples containing high volume of interferents without any 
pretreatment. The microextraction capsules (MEC) used in CPME consist of a built-in 
filtering tube that protects the extracting sorbent from being contaminated and an 
encapsulated magnet to stir the sample matrix for analyte diffusion. After the extraction, 
the device is exposed to a small volume of organic solvent for desorption. The 
application of CPME for extracting representative pharmaceuticals and personal care 
products residues from environmental water will be presented.
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Time 2:05 – 2:25 pm Saturday (Edinburg V-VI)  

A HYBRID POLYKETIDE / NONRIBOSOMAL PEPTIDE IN 
CAENORHABDITIS ELEGANS THAT EXTENDS SURVIVAL DURING 

STARVATION 
Qingyao Shou, Likui Feng, Yaoling Long, Jungsoo Han, Rachel A. Jones, Joshawna K. 

Nunnery, David H. Powell, Rebecca A. Butcher 
Department of Chemistry, University of Florida 
Polyketides and nonribosomal peptides are well-known for their antibiotic, antifungal, 
immunosuppressant, anti-parasitic, and anti-cancer activities. These structurally 
complex natural products are biosynthesized by polyketide synthases (PKSs) and 
nonribosomal synthetases (NRPSs), modular megasynthases that function in either an 
assembly-line or iterative manner. Although polyketides and nonribosomal peptides are 
produced by many species of bacteria, fungi, and plants, they are extremely rare in 
metazoans. The genome of the nematode Caenorhabditis elegans is predicted to 
encode a huge, multi-module, hybrid PKS/NRPS (PKS-1), as well as a multi-module 
NRPS (NRPS-1), with unknown functions. Using comparative metabolomics and NMR 
spectroscopy, we identified and elucidated the chemical structure of nemamide, a 
hybrid polyketide/nonribosomal peptide that is biosynthesized by PKS-1/NRPS-1 using 
both iterative and assembly-line mechanisms. The functional annotation of PKS-
1/NRPS-1 opens the door to exploration of the biosynthesis of polyketides and 
nonribosomal peptides in an animal system. We show that nemamide promotes survival 
during starvation-induced larval arrest and facilitates recovery from arrest in response to 
food. Homologs of PKS-1 and NRPS-1 are present in most free-living and parasitic 
nematode species, and thus, nemamide likely plays an evolutionarily conserved role 
across nematode species.



	

Session  Organic 
Time 10:15 – 10:35 am Saturday (Edinburgh X-XI)  

MECHANOCHEMICAL TRANSESTERIFICATION USING A 
RECYCLABLE BASE FOR THE PRODUCTION OF FATTY ACID ETHYL 

ESTERS 
Jacob Todd Richard G Blair 

University of Central Florida Department of Chemistry P.O. BOX 162366  Orlando FL 
32816  &amp; University of Central Florida Department of Physics &amp; Center for 
Advanced Turbomachinery 4000 Central Florida Blvd. - PSB 430 Orlando, FL 32816-
2385 
The utilization of biooils for fuel is one approach toward renewable fuels. Many 
feedstocks have been touted as the solution to out energy needs. However, biooils as 
extracted have undesirable properties such as high viscosity, high melting point, and 
low flash point. Many resort to transesterification with methanol to produce fatty acid 
methyl esters and glycerol. Typically a strong base such as sodium hydroxide is used to 
catalyze the reaction and it is not recovered from the reaction product. The approach 
has two drawbacks. The aqueous phase recovered highly basic and requires treatment 
for safe disposal and the use of methanol renders by-products toxic. If ethanol is used 
instead of methanol, fatty acid ethyl esters are produced. Ethanol is an approved feed 
additive and any by-product will be safer. Unfortunately, transesterification with ethanol 
typically requires higher pressures and temperatures. This can lead to degradation of 
product and increased energy costs for production. By using a solid base such as 
calcium oxide, calcium hydroxide, or talc in a mechanocatalytic reactor, near 100% 
ethanol transesterification efficiencies can be realized with the ability to recover the 
base catalyst. The approach could be combined with oil extraction to yield a single pot 
synthesis of biodiesel and animal feed.



	

Session  Polymer 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

ACID-DEGRADABLE SEGMENTED HYPERBRANCHED POLYMERS 
BY RAFT POLYMERIZATION OF IMINE-CONTAINING CROSSLINKERS 

Michael B. Sims, Soma Mukherjee, Mallika Bhatta, Brent S. Sumerlin 
George &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, PO Box 117200, Gainesville, Florida 32611-7200, United States 
The degradation of higher-order polymeric architectures is an important environmental 
and biological consideration for practical applications of these systems. Both the variety 
of pH-sensitive functional groups and the ubiquity of pH gradients in nature make the 
incorporation of acid- and base-reversible linkages an effective method for facilitating 
this degradation. Imines are particularly attractive candidates due to their facile 
preparation and tunable acid stability depending on the identity of the N-substituent. To 
this end, segmented hyperbranched polymers containing imine linkages at branch 
points were prepared by RAFT copolymerization of N,N-dimethylacrylamide (DMA) and 
divinyl crosslinkers containing hydrazone, semicarbazone, and oxime moieties. 
Polymerization kinetic studies revealed linear pseudo-1st order kinetics and exponential 
growth of molecular weight with conversion typical of controlled radical copolymerization 
of mono- and divinyl monomers. Subjection of the resultant polymers to aqueous acid 
resulted in the degradation of the segmented hyperbranched architecture into linear 
chains with a narrow molecular weight distribution. The extent of degradation was found 
to depend on the identity of the imine substituent: semicarbazone-containing polymers 
fully degraded after 24 h while oxime-containing polymers exhibited only partial 
degradation.



	

Session  Polymer 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 
BORONIC ACID-BASED HYDROGELS UNDERGO SELF-HEALING AT 

NEUTRAL AND ACIDIC PH 
Christopher C. Deng1, William L.A. Brooks1, Khalil A. Abboud2, Brent S. Sumerlin1 

1. George &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, PO Box 117200, Gainesville, FL 32611-7200, USA 2. Department of Chemistry, 
University of Florida, PO Box 117200, Gainesville, FL 32611-7200, USA 
This report describes the synthesis and characterization of boronate ester-crosslinked 
hydrogels capable of self-healing behavior at neutral and acidic pH. This atypically wide 
range of pH values over which healing behavior is observed was achieved through the 
use of an intramolecular chelating boronic acid monomer, 2-acrylamidophenylboronic 
acid (2APBA), where the internal coordination helped to stabilize crosslinks formed at 
acidic and neutral pH. Two different hydrogels were formed from a 2APBA copolymer 
crosslinked with either poly(vinyl alcohol) or a catechol-functionalized copolymer. The 
self-healing ability of these hydrogels was characterized through physical testing and 
rheological studies. Furthermore, the catechol crosslinked hydrogel was shown to be 
oxygen sensitive, demonstrating reduced self-healing and stress relaxation after partial 
oxidation. The synthesis of these hydrogels demonstrates a new strategy to produce 
boronic acid materials capable of self-healing at physiological pH.



	

Session  Inorganic 
Time 5:10 – 5:30 pm Friday (Edinburgh VII-VIII)  
MOVING MECHANOCATALYTIC REACTIONS FROM THE BENCHTOP 

TO PILOT SCALE (AND BEYOND) FOR BIOMASS-DERIVED 
CHEMICALS 

Richard Blair Katerina Chagoya Demitrios Chagoya Alan Felix Peter Cohen Zhilin Xie 
University of Central Florida Department of Physics Center for Advanced 
Turbomachinery (CATER) 4000 Central Florida Blvd. - PSB 430 Orlando, FL 32816-
2385  Ek Laboratories 235 West Marvin Ave. Longwood, FL  32750 
The mechanocatalytic conversion of biomass to value-added chemicals utilizes naturally 
abundant catalysts and circumvents many of the difficulties encountered when 
conventionally processing biomass. Researchers typically implement mechanochemical 
and mechanocatalytic reactions in shaker-type mills and planetary-type mills. Although 
gaining in popularity, scaling these reactions to an industrial relevant size presents 
unique challenges. The addition of a mechanical component adds complexity to the 
problem and traditional approaches to scaling a reaction are insufficient. In addition to 
heat, we have found that impact forces and macroscopic mixing are important factors 
when scaling a mechanocatalytic reaction. These observations have allowed us to scale 
the mechanocatalytic depolymerization of cellulose from a few grams in a 65 ml reactor 
to 30 kilograms in a 160l batch reactor. Surprisingly, energy requirements are less as 
the reaction scale is increased due to the added mass of milling media. Data gathered 
on the pilot system has been used to design 250 metric ton per day units.



	

Session  Biochemistry / Chemical Biology 
Time 10:50 – 11:10 am Saturday (Edinburgh V-VI)  

ENZYME CATALYZED PRODUCTION OF 
HYDROXYMETHYLFURFURAL 

Alican Gulsevin, Nicole Horenstein 
University of Florida 
Hydroxymethyl furfural (HMF) is an emerging platform molecule whose current 
production methods typically involve non-enzymatic dehydration of glucose or fructose 
employing acidic conditions, high temperatures, or exotic solvents.  We report the first 
enzymatic production of HMF from fructose by Thermotoga maritima invertase (TMI). 
The enzyme shows ~100 fold rate acceleration relative to the background rate at pH 6 
and 50 °C. We seek to optimize catalytic turnover and in this work have observed a 
plateau in the rate of HMF production.  We considered whether HMF is inactivating 
invertase, or if HMF is labile under reaction conditions.  We utilized enzyme assays, 
HPLC, MD simulations, and MALDI-MS to address this question.  Data is shown to 
support the latter conclusion in which we identify significant production of levulinic acid 
from HMF under reaction conditions.  Two options to optimize HMF production include 
enhancing its rate of production or removing it as it is formed.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

SYNTHESIS OF AZIDO DTTP ANALOGS FOR BIOLOGICAL 
APPLICATIONS 

Carlos E. Ledezma, Dmitry M. Kolpashchikov 
Department of Chemistry, University of Central Florida, Orlando FL 32816-2366 
Organic azides offer great versatility as organic building blocks for the synthesis of new 
materials. More recently, organic azides have found a special niche within biological 
chemistry in biorthogonal reactions pioneered by the Bertozzi group. We have 
synthesized 5-substituted azide containing dTTP analogs. The analog can be 
incorporated in DNA oligonucleotides by DNA polymerases. The approach is promising 
for  applications ranging from the building of new DNA architectures by use of copper-
free click chemistry to the photochemical inactivation of polymerases in the novel Two-
Component Covalent Inhibitor (TCCI) approach developed by our laboratory.



	

Session  Computational Chemistry 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  
PH-DEPENDENT CONFORMATIONAL CHANGES OF IONIZABLE LYS 

RESIDUES IN THE HYDROPHOBIC PROTEIN INTERIORS 
Ankita Sarkar1, Pancham Lal Gupta2, Adrian E. Roitberg2 

1Department of Physics, University of Florida, Gainesville, Florida, United States of 
America 2Department of Chemistry, University of Florida, Gainesville, Florida, United 
States of America 
Ionizable residues in proteins are intrinsically hydrophilic. However, buried ionizable 
residues in the protein interior, despite being inherently incompatible with hydrophobic 
environments, are responsible for major protein functions like biological energy 
transduction and reactions in enzymatic pathways. Consequently, these ionizable 
internal residues display anomalous experimental pKa values owing to the inter-
coupling of pH and conformational changes. We attempt to study the pH-dependent 
conformational reorganizations coupled to the ionization of L25K and L125K variants of 
staphylococcal nuclease (SNase) using constant pH replica exchange molecular 
dynamics simulations (pH-REMD) in explicit solvent. Our initial calculations show that 
the L25K residue titrates with a pKa of 6.2 which is within 0.1 pKa units of the proposed 
experimental value. Our aim is to theoretically map the diverse pH-dependent dynamic 
conformational reorganizations in the pH phase space for both the residues, in 
consistence with the experimental reorganization events in a wide range of time scales.



	

Session  Materials 
Time 6:05 – 6:25 pm Friday (Edinburgh IX)  

FLEXIBLE MODIFICATION OF EDGE-FUNCTIONALIZED GRAPHENE 
Deepti Siddhanti Richard G. Blair 

University of Central Florida Department of Physics 4000 Central Florida Blvd. - PSB 
430 Orlando, FL 32816-2385 
There are many applications for graphene and flexible functionalization schemes would 
allow its use in a broader range of applications.  By functionalizing the edges of the 
graphite sheet with heteroatoms, improved materials can be realized.  Fluorinated 
graphene and graphite can be produced using reactive fluorine sources and chlorinated 
graphene can be produced by the direct mechanochemical reaction with elemental 
chlorine.  However, these approaches present significant safety challenges especially 
when scaled.  Through the application of mechanochemical metathesis reactions and 
the generation of reactive species in situ a variety of functionalized graphenes can be 
realized safely and scalably.  Additionally, bifunctional materials can be realized that 
have never been produced before.  Through the use of functionalized graphenes 
improved metal-air fuel cells have been produced and these materials may find use in 
fuel cells, batteries, polymer composites and catalysts as well.



	

Session  Materials 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

INVESTIGATION OF MAGNETIC PROPERTIES IN CuFe2Ge2 AND 
RELATED MATERIALS. 

Zachary Tener, Mykola Abramchuk, Michael Shatruk 
Florida State University 
CuFe2Ge2 is an intermetallic compound with predicted itinerant antiferromagnetic 
behavior. Being related to some recently discovered superconductors, such as 
YFe2Ge2, this is an interesting material to explore with respect to studying the interplay 
between superconductivity and magnetism. In this contribution, we report the synthesis 
and experimental determination of magnetic ordering in CuFe2Ge2. Additionally, 
systematic attempts were made to synthesize CuCo2Ge2 and CuMn2Ge2, as well as 
their solid solutions with CuFe2Ge2. Side-products of these reactions, namely Fe13Ge8 
and Co5Ge7, were also investigated vis-à-vis their magnetic behavior. DFT calculations 
were performed to justify the observed magnetic behavior for all these materials. Our 
preliminary data indeed indicate that CuFe2Ge2 exhibits itinerant magnetism, but the 
ordering appears to be of ferromagnetic type.



	

Session  Biophysical 
Time 10:15 – 10:35 am Friday (Edinburgh IX)  

INTER-MONOMER REARRANGEMENTS IN ALLOSTERIC 
STIMULATION OF NIPAH VIRUS HOST BINDING PROTEIN 

Priyanka Dutta, Mohsen Botlani, Ahnaf Siddiqui and Sameer Varma 
University of South Florida, Tampa 
Nipah is an emerging zoonotic paramyxovirus that causes illness and fatality in humans. 
It invades host cells through a concerted action of two of its membrane proteins -- the 
receptor binding protein, G, and the fusion protein, F. G binds to specific ephrin 
receptors on the host cell and this interaction stimulates G to activate F. Upon 
activation, F mediates virus-host membrane fusion. Experiments show that G interacts 
with ephrin and F through separate, spatially distant sites (&gt; 2 nm) located on 
different domains, however, no models explain this allosteric coupling. In fact, the 
analogous mechanism of stimulation in other paramyxoviruses also remains 
undetermined. A major challenge stems from the observation that the structural 
difference between the apo and ephrin bound states of G's receptor binding domain 
(RBD) is small (209VG→AAA, induces a similar solvent exposure of the FAD. Together, 
these simulations suggest that while ephrin-induced solvent exposure of the FAD may 
be important, it is, by itself, not a sufficient condition for G stimulation. We also find that 
the effect of this triple mutation in G is not restricted locally to the mutation site, but is 
spread globally throughout the entire RBD, including the RBD-FAD interface, indicating 
a direct role of the RBD-FAD interface in allostery. Since ephrin induces small changes 
in individual RBDs, a proper comparison of conformational ensembles requires that they 
are compared directly against each other -- we employ a method we developed 
recently, which we now release at SimTK, and here we show that it also performs 
excellently for non-Gaussian distributions.



	

Session  Environmental 
Time 6:05 – 6:25 pm Friday (Edinburgh III) 

MERCURY SPECIATION AND REMOVAL IN FLUE GAS 
DESULPHURIZATION SYSTEMS VIA ACTIVATED CARBON 

Kokil Bansal, Regina Rodriguez, Estenia J. Ortiz Carabantes, Dr. David Mazyck 
Department of Environmental Engineering Sciences, University of Florida, Gainesville, 
FL 32611, USA 
Mercury released from coal-fired power plants passes through wet Flue Gas 
Desulphurization systems (wFGDs), where mercury present as Hg2+ is removed. The 
chemical and water variations transform it into volatile Hg0 that after reaching aquatic 
systems, convert into CH3Hg, a neurotoxin. Dissolved organic matter (DOM) has been 
postulated to convert Hg2+ into Hg0. Hence, four synthetic wastewater solutions with 
varied concentrations (0.1, 1, 10, 100 mg/L) of humic acid, spiked with 100 ppb of 
mercuric nitrate were simulated and analyzed. Activated carbon, a proven technology, 
was chosen as an adsorbent, allowing Hg to bind at active sites on its surface until 
equilibrium. The Hg concentration in these treated solutions were analyzed. Results 
showed that DOM concentration and time variation impacted the Hg availability for 
carbon adsorption, due to Hg reduction. At higher DOM concentrations, there was a 
reduction in Hg adsorption, likely because of competitive adsorption.



	

Session  Physical 
Time 10:15 – 10:35 am Friday (Edinburgh IV)  

TRION DYNAMICS IN MONOLAYER MoSe2 
Michael Titze, Feng Gao and Hebin Li 

Department of Physics, Florida International University, Miami, Florida33199 
Monolayer Transition Dichalcogenides are a new class of atomically thin two-
dimensional materials with a direct band gap in the optical regime. Recent studies have 
revealed complex dynamics of bound electron-hole pairs called excitons. Due to 
impurities in the sample, charged excitons called trions can form, the dynamics of which 
are largely unkown and are the subject of this work.We use pump-probe spectroscopy 
to investigate the dynamics of trion decay upon an optical excitation. The dynamics can 
be fitted with a bi-exponential decay function. Surprisingly, the dynamics slow down at 
high carrier-densities. One would expect dynamics to become faster due to strong 
many-body effects. Our model based on a set of rate equations reveals that trions get 
trapped in defects and filling of defect states explains the slower dynamics.



	

Session  Chemistry Education 
Time 8:35 – 9:00 am Saturday (Edinburgh II)  

ELECTRONIC NOTEBOOKS IN ORGANIC CHEMISTRY AND 
STUDENTS' OPINIONS ON IT'S USE 

Deborah Bromfield Lee 
Florida Southern College 
Implementation of active-learning pedagogies in organic courses can engage students 
in their learning process. However, some of these methods can create some degree of 
dissatisfaction among students accustomed to passive learning, particularly those that 
require effort on the students to learn new software, instruments or expectations. In the 
laboratory, students complete electronic notebooks for which the instructor can monitor 
their writing, address students’ preconceptions, tackle lab notebook formatting issues, 
and help to scaffold students’ learning. This presentation will present results on how the 
notebooks were implemented and observations. Students’ perspectives on the 
electronic notebook with respect to addressing individual issues prior to lab reports will 
be presented as it pertained to feedback from the students. The general opinions of the 
students become more positive after successive implementations as well as with clearer 
rational for their use.



	

Session  Inorganic 
Time 10:15 – 10:35 am Saturday (Edinburgh VII-VIII)  
ACTIVATION OF RED PHOSPHORUS: OPENING NEW POSSIBILITIES 

IN THE MAIN-GROUP CHEMISTRY 
Alina Dragulescu-Andrasi, L. Zane Miller, Banghao Chen, D. Tyler McQuade and 

Michael Shatruk 
Depatment of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306-4390, USA 
The chemistry of polyphosphides, which represent small negatively charged cages of 
phosphorus atoms, has long been dominated by solid state reactions between metals 
and red phosphorus at elevated temperatures. A myriad of structurally diverse 
polyphosphides has been discovered through such reactions. In contrast, the solution 
chemisry of polyphosphides is underdeveloped, and the entry to such reactivity is 
typically achieved by using white phosphorus, a hazardous flammable molecular 
allotrope of the element. The red polymorph is characterized by oligomeric amorphous 
structure and generally considered to be a far more inert form of phosphorus. We have 
recently discovered unprecedented activation of red phosphorus with simple 
nucleophiles, such as potassium ethoxide, which allows solubilization of this allotrope in 
a number of organic solvents. Furthermore, the use of shelf-stable reactants allowed us 
to adapt this chemistry to a continuous-flow process that allowed a facile production of 
multi-gram quantities of polyphosphide salts. 1. Dragulescu-Andrasi, A.; Miller, L. Z.; 
Chen, B.; McQuade, D. T.; Shatruk, M. Angew. Chem. Int. Ed. 2016, 55,3904.



	

Session  Computational Chemistry 
Time 10:45 – 11:05 am Saturday (Edinburgh IV) 
Development of a Novel Intercalation Assay to Verify a Theoretical π-
Stacking Predictive Model based on Electrostatic Potential Mapping 

Mark J. Novak 
Department of Chemistry and Applied Biological Science South Dakota School of Mines 
and Technology 501 East Saint Joseph St. Rapid City, SD 57701 
Indolo[2,1-b]quinazolin-6,12-dione (tryptanthrin) and its analogues have received 
considerable interest as a potential therapeutic lead against neglected tropical diseases 
such as malaria and lieshmania. Although much is known about their activities against 
the parasites that cause these diseases, very little is known about their mechanism(s) of 
action at the molecular level, to include identification of their biochemical targets and 
pharmacophores. In keeping with our interest in elucidating the mechanism(s) of action 
and the biochemical targets of tryptanthrins, multiple theoretical studies on the 
electronic and geometric properties of these specific compounds were initiated. One line 
of inquiry, presented herein, looked at their potential to interact with DNA as a 
biochemical target. More specifically, this talk will present results from an electrostatic 
potential mapping (EPM) study which was utilized as a theoretical framework to predict 
whether certain tryptanthrins would preferentially π-stack (intercalate) with GC-rich or 
AT-rich regions of DNA. This theoretical study, carried out in absence of any 
experimental results, indicated that the best tryptanthrin interacalator, 4-azatryptanthrin, 
should π-stack with GC-base pairs with greater than 90% selectivity over that of AT-
base pairs when taking into account a Boltzmann distribution at 37°C. Ultimately, 
experimental results must be obtained to give insight into the robustness of a theoretical 
predictive model. As such, results from a novel assay based on Tribinov's work with 
naturally curved DNA will also be discussed in this presentayion that appear to 
corroborate the theoretically generated predictive model.



	

Session  Biophysical 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

MECHANICS OF SALT-INDUCED ACTIN BUNDLES: IMPLICATION 
FOR MECHANOSENSING MECHANISM 

Nicholas Castaneda, Taylor Wood, Tianyu Zheng, Qun Huo, Hyeran Kang 
NanoScience Technology Center, University of Central Florida, Orlando, FL USA. 
Actin bundles play a central role in directed cell movement, mechanics, and force 
generation. Actin-binding proteins as well as salts in solution induce bundle formation in 
vitro. Filopodia at the leading edge of a cell are highly dynamic bundled structures, 
which generate force against the cell membrane preventing it from collapse from 
external distortions. However, how actin bundles respond to external mechanical forces 
are not well understood. We aim to determine the molecular mechanism of the bundling 
process and to investigate if there are any mechanical changes when external forces 
are applied to actin bundles. Bundles at varying salt concentrations were studied using 
low-speed sedimentation assay, dynamic light scattering (DLS) technique, and confocal 
microscopy imaging. Bundle size was measured by dynamic light scattering intensity. 
Bending stiffness, determined by persistence length, of bundles increases with 
increasing salt concentrations. The work reveals how the mechanical properties of salt-
induced actin bundles are modulated and implicates how mechanical force impacts the 
interaction between bundles and cellular signaling.



	

Session  Analytical / Forensic 
Time  4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

MAPPING REACTION LANDSCAPE DURING EXPLOSIVE ANALYSIS 
USING TIMS-MS AND THEORETICAL TOOLS 

Alan McKenzie Coe, Mark E. Ridgeway, Melvin A. Park, and Francisco Fernandez-Lima 
Department of Chemistry and Biochemistry, Florida International University, Miami, USA 
Biomolecular Science Institute, Florida International University, Miami, USA Bruker 
Daltonics Inc., Billerica, Massachusetts, USA 
In both ion-mobility and mass spectrometry the capability to measure the ion of interest 
can be directly related to their reactivity and stability. Recently our group has shown the 
ability to monitor the relative lifetimes of adduct complexes in the gas phase utilizing 
trapped ion mobility spectrometry. In trapped ion mobility-mass spectrometry (TIMS-
MS) ion stability can be studied as a function of time and the local molecular 
environment. The environment of our instrument is similar to those of traditional ion-
mobility instrument. Ion-mobility has emerged as the most widely used technology for 
explosives detection thus it is critical to understand the reaction landscape that these 
complexes encounter and how it affects their stability. Interestingly the lifetimes of 
adduct complexes undergo exponential losses due to their reactivity with the residual 
gas composition. In the present work we investigate possible pathways of these 
neutralizing reactions.



	

Session  Biochemistry / Chemical Biology 
Time 9:25 – 9:45 am Saturday (Edinburgh V-VI)  

RETROVIRAL PROTEASES: INTERDEPENDENCE OF SUBSTRATE 
RECOGNITION AND INHIBITOR RESISTANCE 

Gary S. Laco 
Laboratory of Computational and Molecular Biochemistry, The Roskamp Institute, 
Sarasota, FL 34243, USA 
A group of retroviral aspartic acid proteases were analyzed in order to correlate 
mechanisms of substrate recognition with resistance to clinical HIV-1 protease 
inhibitors. Although wild-type HIV-1 protease is sensitive to inhibitors, in vivo selection 
results in HIV-1 that expresses multi-drug resistant protease. Interestingly, while HIV-1 
and HIV-2 both resulted from transmission of simian immunodeficiency virus into 
humans, HIV-2 protease has native resistance to inhibitors. Likewise, human T-cell 
leukemia virus type-1 protease also has native resistance, and resulted from the 
transmission of the simian T-cell leukemia virus into humans. In addition, both equine 
infectious anemia virus and feline immunodeficiency virus proteases have native 
resistance to HIV-1 protease inhibitors. Protease interactions with substrates were 
analyzed in silico, and in vitro, and revealed that the respective substrate interactions 
determined whether a protease was either sensitive, or resistant, to HIV-1 protease 
inhibitors. Research is directed towards developing more effective therapies for 
retroviral infections.



	

Session  Polymer 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

FREE DIOL AND DUAL CROSSLINKED BORONIC ESTER SELF-
HEALING NETWORKS 

Jessica J. Cash, Tomohiro Kubo, Abhijeet P. Bapat, and Brent S. Sumerlin 
George &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, Gainesville, Florida 32611, United States 
Self-healing materials are interesting for various applications, including coatings, 
composites, and biological materials. We are interested in preparing and optimizing 
such materials with boronic esters, which are robust covalent linkages that are readily 
reversed by hydrolysis or exchanged via transesterification. For this purpose, 
crosslinked polymers constructed with dynamic-covalent boronic esters were 
synthesized via photo-initiated radical thiol−ene click chemistry with various 
concentrations of free diol or permanent crosslinker. The materials were evaluated for 
water stability, shape integrity from stress-relaxation, and healing efficiency through 
submersion experiments and mechanical testing, respectively. Several variables were 
considered for their effect on materials properties and healing, including free diol or 
permanent crosslinker concentration, humidity, healing time, and chemical mechanism.



	

Session  Organic 
Time 10:15 – 10:40 am Friday (Edinburgh X-XI)  

SYNTHESIS OF NITROGEN AND SULFUR-CONTAINING 
HETEROCYCLES VIA IODOCYCLIZATION REACTION 

Tanay Kesharwani 
Department of Chemistry, University of West Florida, Pensacola FL 32571, USA 
Iodocyclization is a ring-closing synthesis in which electrophilic iodine coordinates with 
an unsaturated carbon-carbon bond in the presence of a nucleophilic carbon or 
heteroatom to form a cyclized structure.  Many biologically active molecules are 
synthesized, using a range of conditions, via halocyclization mechanisms to form these 
organic heterocycles. In particular, nitrogen and sulfur-containing heterocycles have 
been used as the core-structure for larger molecules of known biological and medicinal 
applications including antiarrhythmic, anti-depressant, anti-tumor, and cardiovascular 
applications. Recent methodologies used to synthesize these structures implement 
multiple steps, toxic reagents, and environmentally unfriendly reaction conditions often 
resulting in structures of limited functionalization possibility. Herein, we have 
demonstrated a flexible reaction sequence for the synthesis of benzo[b]thiophenes and 
1H-Pyrrolo-[2,1-j]quinolones using electrophilic iodocyclization. Our method creates 
useful heterocycles in high yields, uses environmentally benign conditions, and tolerates 
a wide variety of functionalization possibilities allowing for subsequent synthetic 
possibilities.



	

Session  Analytical / Forensic 
Time  4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

QUANTIFICATION ANALYSIS OF TRACE EVIDENCE USING DIRECT 
ANALYSIS IN REAL TIME MASS SPECTROMETRY (DART-MS) 

David S. Hernandez Funes, Mark Maric, Candice Bridge 
National Center for Forensic Science, University of Central Florida, P.O. Box 162367 
Suite 225, Orlando, Fl. 32816-2367 
Direct Analysis in Real Time (DART) is a novel form of ambient ionization mass 
spectrometry. DART-MS provides rapid analysis of samples in a solid, liquid or gaseous 
phase under ambient conditions. It provides a high resolution and accurate mass 
spectrum of every component in the sample within seconds, along with a chromatogram 
indicating sample introduction times. This instrument has typically been utilized for 
qualitative analysis and little research has been conducted regarding its quantitative 
capabilities. Quantification analysis using peak areas obtained from the chromatogram 
and absolute intensities were used to generate calibration curves. Quantification 
analysis of target compounds in personal and condom lubricants (i.e. ethyl maltol), and 
metabolites in urine (i.e. creatinine) were performed using DART-MS. These can then 
be used for quantification analysis of trace evidence in sexual assault cases and for 
workplace drug testing.



	

Session  Computational Chemistry 
Time 9:00 – 9:20 am Saturday (Edinburgh IV)  

LARGE-SCALE v2RDM-DRIVEN CASSCF METHODS 
A. Eugene DePrince, III 

Department of Chemistry and Biochemistry Florida State University Tallahassee, FL 
32306-4390 
CASSCF methods are enormously important in quantum chemistry, as they can 
describe states dominated by more than one electronic configuration. In CASSCF, the 
active space is often represented by a CI expansion of the wave function. Unfortunately, 
the exponential complexity of full CI limits the size of the active space that can 
practically be employed. Large-active-space CASSCF can only be achieved with an 
approach with more desirable scaling properties, such as variational two-electron 
reduced-density matrix (v2RDM) methods. We developed a v2RDM-driven CASSCF 
method and applied it to singlet-triplet energy gaps in a family of dinitrene compounds 
and the polyacene series. v2RDM-CASSCF with partial three-particle N-representability 
conditions yields energy gaps within 1/3 kcal/mol of those predicted by CI-CASSCF. For 
polyacenes, two-particle conditions yield gaps in good agreement with those from 
DMRG and experiment. Our largest computations considered active spaces with 50 
electrons in 50 orbitals and the optimization of 1892 orbitals.



	

Session  Physical 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

CHARACTERIZATION OF A MN(III) SIGNAL IN CATALYTICALLY 
ACTIVE OXALATE OXIDASE MODEL 

Justin Goodsell1, Ferman Chavez2, Andrew Ozarowski3 and Alex Angerhofer1 

1  Department of Chemistry, University of Florida, Box 117200, Gainesville, FL 32611 2 

Department of Chemistry, Oakland University,  2200 N Squirrel Rd, Rochester, MI 
48309 3  National High Magnetic Field Laboratory, 1800 E. Paul Dirac 
Drive,Tallahassee, FL 32310 
Recent work by Pawlek et al has produced a pair of 3N-1O coordinated Manganese (II) 
systems which when combined with oxalate in the presence of dioxygen successfully 
catalyze the degradation of oxalate into carbon dioxide and hydrogen peroxide.  While 
the systems are undergoing catalysis a color change is observed and the X-band 
perpendicular mode EPR signal is lost in both cases at different rates.  Parallel mode 
EPR spectroscopy has been employed to detect if the proposed ganese (III) is 
produced during this catalytic cycle in order to shed light on the relevant redox states for 
the Oxalate Oxidase mechanism.  High Field EPR was also employed in order to 
characterize the Manganese (II) precursor. 1)         Pawlak, P. L.; Panda, M.; Li, J.; 
Banerjee, A.; Averill, D. J.; Nikolovski, B.; Shay, B. J.; Brennessel, W. W.; Chavez, F. A. 
Oxalate Oxidase Model Studies – Substrate Reactivity. Eur. J. Inorg. Chem. 2015, 2015 
(4), 646–655.



	

Session  Polymer 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

SOLVENT EFFECTS ON MODULUS OF POLY(PROPYLENE OXIDE)-
BASED ORGANOGELS AS MEASURED BY CAVITATION RHEOLOGY. 

Kyle C. Bentz, Susan E. Walley, Daniel A. Savin 
KCB, DAS -  George &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, Gainesville, FL, 32611. SEW - School of Polymers and High Performance 
Materials, University of Southern Mississippi, Hattiesburg, MS 39406. 
A series of novel organogels were synthesized from poly(propylene oxide) (PPO) 
functionalized with main chain urea moieties which provided rapid gelation and high 
moduli in a variety of solvents. Three different molecular weight PPOs were used in this 
study: 430, 2,000, and 4,000 g/mol, each with α,ω-amino-end groups. Four urea groups 
were introduced into the main chain by reaction with hexamethylene diisocyanate 
followed by subsequent reaction with a monofunctional alkyl or aromatic amine. This 
PPO/urea gelator was found to form gels in carbon tetrachloride, chloroform, 
dichloromethane, toluene, ethyl acetate, and tetrahydrofuran. Among these, carbon 
tetrachloride and toluene were found to be the best solvents for this system, resulting in 
perfectly clear gels with high moduli at low mass fraction for PPO-2000 systems. Flory-
Huggins polymer-solvent interaction parameter, χ, was found to be a useful indicator of 
gel quality for these systems, with χCCl4/PPO-2000 &lt; 0.5 and χtoluene/PPO-2000 ≈ 
0.5. Systems with χ parameters &gt; 0.5 were found to form low moduli gels, indicating 
that for these systems, polymer-solvent interaction parameters can be a useful predictor 
of gel quality in different solvent systems.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

A NOVEL BRANCHED TRANSAMINATION REACTION INITIATING 
AZASUGAR BIOSYNTHESIS IN PAENIBACILLUS POLYMYXA 

Jeffrey M. Arciola and Nicole A. Horenstein. 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA. 
Azasugars are analogs of monosaccharides featuring an endocyclic nitrogen in place of 
the ring oxygen. A signature azasugar three gene cluster implicated in the production of 
the azasugar mannojirimycin was identified in Paenibacillus polymyxa. Biosynthesis 
begins with a unique transamination reaction by the PLP-dependent enzyme GabT1 
which converts fructose-6-phosphate (F6P) into 2-amino-2-deoxy-D-mannitol-6-
phosphate. Estimated kinetic values for the GabT1 enzyme include a Km(L-glutamate) 
= 0.5 mM, a Km(F6P) = 0.5 mM, and an apparent Vmax = 6.0 nmol/min/mg (pH 7.5, 
37°C). Further analysis of the GabT1 half-reaction showed multiple turnovers, atypical 
of the classic ping-pong kinetic mechanism, and we observed an unusual double 
reciprocal pattern consisting of non-parallel curved lines. Sequence and structure 
analysis of homologous transaminases identified a non-conserved H119 within the PLP-
binding domain which we hypothesized was responsible for the aberrant behavior. The 
H119F mutation to the conserved motif diminished the multiple turnover behavior of the 
wild-type half-reaction.



	

Session  Polymer 
Time 3:00 – 3:40 pm Saturday (Edinburgh III)  

METAL ORGANIC FRAMEWORKS AS HETEROGENEOUS 
CATALYSTS FOR ORGANIC PHOTOREDOX REACTIONS 

Fernando J. Uribe-Romo,  Matthew W. Logan, Yuen A. Lau 
Department of Chemistry University of Central Florida 4111 Libra Dr. Rm 251 Orlando, 
FL 32816 
Metal-organic frameworks (MOFs) made of earth abundant elements, that are able to 
drive chemical reactions with the use of visible light are attractive candidates for organic 
heterogeneous photoredox catalysis. In this work, the light induced oxidation of N-
hydroxy-carbamates to form N-hydroxy-oxazolidinone derivatives was explored using 
high-surface area MOF materials as solid-state photocatalysts. A survey of photoredox 
active MOFs yielded up to 50% conversion of a molecular probe by utilizing MOFs 
known as MIL-125-NH2 and UiO-66-NH2. Determination of the reaction quantum yields, 
reaction kinetics and inhibition studies support a proposed mechanism for the photo-
oxidation. These studies also provide guidelines for the molecular design of new MOFs 
with larger pores and light-harvesting antennae for better candidates in photoredox 
catalysis.



	

Session  Computational Chemistry 
Time 8:30 – 9:00 am Saturday (Edinburgh IV)  

INVESTIGATION OF SULFUR ADSORPTION ON FLY ASH 
COMPONENTS FOR OXY-COMBUSTION 

Benjamin Galloway, Bihter Padak 
Department of Chemical Engineering, University of South Carolina, Columbia, SC 
29208 
Oxy-combustion proposes to incorporate carbon capture and storage technologies into 
existing power plants to lower carbon emissions. Oxy-combustion results in higher 
levels of SO3 in the flue gas, which can be abated by greater sulfur retention on fly ash, 
particularly the alkali and alkaline earth metal (AAEM) species. In this study, density 
functional theory (DFT) calculations were performed using Vienna ab initio Simulation 
Package (VASP) to investigate the binding mechanism for SO3 on AAEM surfaces. 
Additional calculations investigated other co-adsorbates (CO2, H2O, SO2, and SO3) to 
examine the effect their presence would have on SOX species on the CaO(100) 
surface, as it is the most abundant species. In addition, combustion experiments were 
employed to investigate CaO after exposure to a SO2/SO3 mixture plus a variety of 
other flue gas components. Samples were characterized and the results were compared 
to the model predictions to better understand the sulfur capture mechanism.



	

Session  Organic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

MECHANOSYNTHESIS OF PROPANE USING RECYCLED BIOMASS 
FOR RENEWABLE BIOENERGY 

Nicole Mrvos, Jacob D. Todd, Richard G. Blair 
University of Central Florida Department of Physics 4000 Central Florida Blvd. - PSB 
430 Orlando, FL 32816-2385 
Propane is used frequently to heat homes, cooking, powering generators, and fueling 
modes of transportation. To make this resource available to the public, propane is 
collected and separated from oil refining. Our laboratory has developed a synthesis 
method that is exclusive for propane production. This is an effort to make sustainable 
fuels using a mechanochemical process. The starting material is cassava pulp which is 
biomass we have obtained to recycle items that would have otherwise been classified 
as waste. The majority of chemical synthesis in traditional chemistry involves the use of 
solvents to obtain a desired product. This process has reduced the need for solvents 
which is beneficial for the surrounding environment since we are eliminating the 
accumulation of organic waste. Our method of propane production would be used to 
provide an alternative means to synthesize a readily available fuel source. The process 
involves collection of cellulose that will be converted to glucose. The glucose is 
subsequently converted to dihydroxyacetone, which will be used to yield the final 
product of propane. While completing the process, we discovered each step was 
successful in creating the desired product. Providing a renewable source of propane 
could incentivize the general public to use it as the preferred choice of fuel.



	

Session  Computational Chemistry 
Time 3:20 – 3:40 pm Saturday (Edinburgh IV) 
PYSIMM: A PYTHON PACKAGE FOR SIMULATION OF AMORPHOUS 

POLYMERIC SYSTEMS 
Michael E. Fortunato1 and Coray M. Colina1,2 

1Department of Chemistry, University of Florida, Gainesville FL 32611 2Department of 
Materials Science and Engineering, University of Florida, Gainesville, FL 32611 
Whether the goal is to educate new researchers or expand accessibility to experimental 
researchers, one prohibitive hurdle in performing computational studies is often time 
spent learning about complex simulation packages or HPC techniques. In this work, we 
present pysimm, a python package designed to facilitate structure generation and 
simulation of molecular systems. pysimm provides a collection of simulation tools and 
smooth integration with highly optimized third party software. pysimm has helped the 
rapid development of new applications specifically in the area of amorphous polymer 
simulations. Polymeric material properties greatly depend on polymer chain 
configurations such as the molecular weight distribution, tacticity and monomeric 
composition. A given application that excels in preparing polymer structures with one 
given morphology, may not be efficient creating another morphology. An example 
showing the development of a new computational polymer growth algorithm using 
pysimm designed to control molecular weight and build copolymers is highlighted here.



	

Session  Inorganic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 
THE SYNTHESIS OF DELTA PHASE MOLYBDENUM NITRIDE (δ-MoN) 

FOR USE AS A CATALYST IN AMMONIA PRODUCTION VIA 
MECHANOCHEMICAL METHODS 

Katerina Chagoya, David J. Nash, Richard G. Blair 
Department of Physics 4000 Central Florida Blvd. - PSB 430 Orlando, FL 32816-2385 
Ammonia is the second most industrially produced inorganic material at a production of 
140 billion kilograms worldwide. The large-scale production of ammonia is achieved 
primarily via the Haber-Bosch process in modern industrial plants. The catalyst beds 
implemented in this process play a critical role in achieving optimal hydrogen 
conversion however, they currently convert less than 20% hydrogen gas into ammonia 
in a single pass. This research focuses on synthesizing molybdenum nitride as a 
catalyst for this process in order to increase this single-pass yield, which would 
revolutionize this immense industry. Our synthesis of molybdenum nitride was 
performed via mechanochemical processing using sodium amide and molybdenum 
pentachloride in a SPEX mixer mill. From this method, a combination of δ-MoN and γ-
Mo2N phases were synthesized. Further experiments were done in order to optimize the 
production of the delta phase over the gamma phase.



	

Session  Analytical / Forensic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

COPPER(I) IODIDE FOR THE PRESUMPTIVE ILLICIT DRUGS 
IDENTIFICATION FOR LAW ENFORCEMENT 

Amanda Binnion, David J. Nash, Richard G. Blair 
Department of Physics 4000 Central Florida Blvd. - PSB 430 Orlando, FL 32816-2385 
The war on drugs is a concern for local, state, and federal officials alike. Current 
presumptive field testing for illicit drugs including cocaine, heroin, and ecstasy is 
commonly carried out by chemical colorimetric tests, which involve human 
determination of a specific color change when the suspected drug is reacted with a 
chemical test kit. Though some of these test kits have been in use since the 19th 
century, there are major issues that arise from their use such as false positive results, 
safety hazards with corrosive chemicals, and they are incapable of identifying new 
synthetic drugs. In order to address these issues, we have developed an accurate, 
rapid, simple, safe, and inexpensive method for presumptive drug identification using 
copper(I) iodide as a chemical indicator. This method uses the UV-emission spectral 
profiles of luminescent copper(I) iodide-alkaloid cluster compounds to identify illicit 
narcotics and other substances of abuse. This work focuses on the identification of 
piperazine compounds, which are prevalent in recreational drugs. By using copper(I) 
iodide, five different analogs of piperazine with similar chemical structures were tested 
and distinguished from one another spectroscopically.



	

Session  Biophysical 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

EFFECTS OF SOLUTION CROWDING ON ACTIN FILAMENT 
ASSEMBLY AND MECHANICS. 

Hector J. Rivera-Jacquez, Montherson L. Saint Juste, Hyeran Kang 
NanoScience Technology Center, University of Central Florida 12424 research 
parkway, Orlando, FL, 32826 
Actin filament assembly plays an important role in many eukaryotic cellular processes 
including but not limited to cell morphology, structure, and mechanics.  Actin monomers 
assemble into double helical filaments in the presence of salt. In cells, the cytosolic 
environment is crowded with not only salts but also many other macromolecules. Here 
we aim to investigate the effect of solution crowding on the actin filament assembly and 
mechanics. We simulate cytosolic environment by using non-polar, polar, and viscous 
molecular crowders and mixtures of them. The assembly kinetics is measured by 
fluorometry and the mechanical properties of filaments are determined from confocal 
microscopy images. We observe the existence of an optimal crowding concentration 
that enhances the assembly rates and filament bending stiffness. Our results suggest 
potential mechanism of how filament assembly and mechanics are regulated in a 
crowded cellular environment.



	

Session  Inorganic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 
THE MECHANOCHEMICAL SYNTHESIS OF ALKALINE EARTH METAL 

TANTALATES AS A CATALYST SUPPORT FOR GREEN AND 
RENEWABLE HYDROGEN PRODUCTION 

Caroline Arteaga, David J. Nash, Jacob D. Todd Richard G. Blair 
University of Central Florida Department of Physics 4000 Central Florida Blvd. - PSB 
430 Orlando, FL 32816-2385 
Hydrogen has shown massive potential as a clean energy source. However, the 
expensive cost and contradictory use of fossil fuels in its current production impedes 
hydrogen in the renewable energy race. Hydrogen is commercially produced through 
steam reformation of natural gas and, sparingly so, the electrolysis of water. The 
disadvantages of the former method are its use of nonrenewable fuel sources, which 
require high-energy input, and its emission of pollutants. Electrolysis also requires a 
high amount of energy through the use of electric currents. An alternative method to 
produce hydrogen is through photocatalytic water splitting, wherein light energy is used 
to liberate hydrogen gas (H2) and oxygen gas (O2) from water. Tantalates have shown 
promise as efficient catalysts for splitting water this way. Photocatalysts generally need 
to transfer charges efficiently, and tantalates are semiconductor materials that can 
serve as donors of free electrons, thus possessing the potential as suitable catalyst 
supports. Our work focuses on developing a safe, low-energy, easily scalable method 
for alkaline earth metal tantalate production by using mechanochemistry. We were able 
to successfully produce Ca2Ta2O7  by ball milling calcium hydroxide with tantalum 
pentoxide in a SPEX mixer mill within 6 hours.



	

Session  Materials 
Time 11:15 – 11:35 am Friday (Edinburgh IX)  
DEMONSTRATION OF PILOT SCALE LIGNIN ISOLATION AS A PART 

OF A CELLULOSIC SUGAR PRODUCTION FACILITY 
Peter Cohen, Zhilin Xie, Katerina Chagoya, Demetri Chagoya, Alan Felix, Richard Blair 

EK Laboratories 235 W Marvin Ave. Longwood FL 32750 
We will discuss lignin co-production from a green, two tons per day scale cellulose to 
sugar (CTS) conversion facility. Cellulose is hydrolyzed to sugar using kaolin in a ball 
mill filled with ball bearings imparting heat, pressure, and mixing.  This 
mechanochemical approach is safer, more energy efficient, and produces no waste 
compared to other processes. The robust technology allows a large diversity of 
renewable feed stocks to be explored. A Flotation Cell is used to separate the lignin 
from the kaolin catalyst, enhancing the CTS conversion process through reduced waste, 
added high value product, and catalyst recycle. Optimal running parameters for the 
flotation unit including rate, energy, and scalability will be mentioned along with the 
integration of lignin production in the facility.  The lignin from this process is not 
sulfonated due to the clean use of mechanochemistry.  The lignin products were 
characterized both chemically and mechanically, revealing high value applications.



	

Session  Analytical / Forensic 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

DEVELOPMENT OF ULTRA-HIGH RESOLUTION SURFACE 
CHARACTERIZATION MASS SPECTROMETRY INSTRUMENTATION 

Raul A. Villacob1 , Paolo Benigni1, and Francisco Fernandez-Lima1 

1 Department of Chemistry and Biochemistry, Florida International University, Miami, FL 
33199, USA 
Secondary Ion Mass Spectrometry (SIMS) is a powerful technique for performing Mass 
Spectrometry Imaging (MSI) and characterization of nanodomains. The use of massive 
cluster projectiles has been shown to extend the applicable mass range of SIMS and 
improve secondary ion yields 100 fold or beyond. These large projectiles however, 
present a challenge in terms of focusing due to the initial spatial and kinetic energy 
spreads inherent to their generation. In the present work, we describe the design, 
development and construction of a novel primary ion (PI) column employing a gold 
nanoparticle source (AuNP-LMIS). In addition, we describe the coupling of this primary 
ion column to an ultra-high resolution mass analyzer (FT-ICR MS) for a more 
comprehensive chemical characterization of complex surfaces. Based on the 
combination of theoretical and experimental data, we anticipate that this platform will be 
capable of routinely characterizing biological surfaces with sub micrometer spatial 
resolution and with a mass resolution of ≥400k at 400m/z. 



	

Session  Biochemistry / Chemical Biology 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  
PARAMOUNT RESVERATROL SYNTHESIS, AND USING STILBENES 

TO TREAT DEGENERATIVE DISEASES 
Gabryelle Cabezas, Emily Barth, Daniel H Paull* 

Florida Gulf Coast University 
Many drugs on the market today have been derived from the secondary metabolites of 
plants, microbes, and other organisms. This research is of critical importance in treating 
many of the diseases that affect society. Our interest lies in resveratrol, which is a trans-
stilbene compound produced by plants such as grapes, peanuts and soy. We have 
devised a streamlined method for the synthesis of resveratrol analogues from 
inexpensive materials that will be useful for the thousands of labs around the globe that 
are currently testing these compounds for a wide variety of pharmaceutical applications. 
We have also synthesized many analogues that are currently being tested for their 
ability to affect human mesenchymal stem cells (MSC). Preliminary results have shown 
us that our compounds can affect stem cell differentiation, so we are currently 
attempting to maximize this activity by minor structural changes to our compounds.



	

Session  Physical 
Time 6:05 – 6:25 pm Friday (Edinburgh IV)  

LINEAR ABSORPTION SPECTRA FROM EXPLICITLY TIME-
DEPENDENT SECOND-ORDER APPROXIMATE COUPLED-CLUSTER 

THEORY 
Daniel R. Nascimento and A. Eugene DePrince, III 

Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL, 
32306-4390 
We report an explicitly time-dependent second-order approximate coupled-cluster 
approach to compute linear absorption spectra for molecular systems. We consider the 
time evolution of a coupled-cluster dipole function rather than the coupled-cluster wave 
function itself. The framework can provide spectral information over a broad frequency 
range for molecules with high density of states, a case in which frequency-domain 
computations may become impractical. While other explicitly time-dependent coupled-
cluster methods require both left and right eigenvectors to be propagated in time, the 
present approach requires the time-propagation of only a coupled-cluster dipole 
function.  The dipole-function formalism introduces no approximations and leads to a 
two-fold improvement in the computational efficiency of the time-propagation step 
without compromising accuracy.



	

Session  Inorganic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

DUAL-HOST COMBINATIONS OF FLUORESCENT LIGANDS FOR 
AMMONIUM NITRATE SENSING BASED ON ANION AND CATION CO-

EXTRACTION 
Tosin M. Jonah, Richild A. Currie,Cynthia L. Cortes, and Konstantinos Kavallieratos* 

Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th St., Miami, Florida 33199, email: kavallie@fiu.edu 
A new extraction-based dual-host approach for selective detection of ion pairs via 
solvent extraction is introduced. Ammonium nitrate was used as a proof-of-principle 
target for this approach. Selective sensors for each ion were synthesized and used 
together for ion-pair sensing both in organic solvents (using Bu4N+NO3

- and NH4
+PF6

-) 
and in extraction of ammonium nitrate from water, into dichloromethane. The sensors 
were based on the 1,3,5-tris(oxazolinyl)-2,4,6-triethylbenzene, (1), and 1,3,5-
tris(pyrazolyl)-2,4,6-triethylbenzene (2) frameworks for ammonium, and on the 1,3,5-
tris(dansylsulfonamido)-2,4,6-triethylbenzene (3) framework for nitrate. Extraction of 
NH4NO3, using 2 and 3 together, revealed fluorescence enhancements at 510 nm, with 
increasing concentration of NH4NO3 while NaNO3, KNO3, NaCl, and KCl showed 
negligible fluorescence responses. This novel ion-pair sensing paradigm paves the way 
for future sensitive and selective explosives detection applications for use in the field. 



	

Session  Environmental 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

FUNDAMENTAL MECHANISTIC STUDIES OF THE REACTIONS 
SINGLET OXYGEN WITH TOXIC DOMOIC ACID AND RELATED 

MODEL COMPOUNDS 
Marcela Jaramillo, Kevin O’shea 

Department of Chemistry, Florida International University, Miami FL 33199, USA 
Singlet oxygen (1O2) is a reactive excited state of molecular oxygen. Understanding the 
reactions of singlet oxygen with organic compounds is important because singlet 
oxygen is implicated in a number of human diseases, involved in the environmental 
transformation of pollutants and a promising oxidant for water purification.  We are 
studying the singlet oxygenation of Domoic Acid (DA), a problematic marine toxin and 
model compounds with diene functionality.  The reaction of potassium sorbate 
(Potassium (2E,4E)-hexa-2,4-dienoate) with singlet oxygen in aqueous media produces 
an endoperoxide from 4+2 addition. The initial product NMR spectrum exhibits two sets 
of peaks, which indicate isomeric products or different confirmations.  The product is 
unstable and rearranges over time. We have also identified the reaction conditions for 
studying the reaction of DA with singlet oxygen. We will report on the reactions of 
singlet oxygen with a number of dienes in aqueous media.



	

Session  Environmental 
Time 10:15 – 10:50 am Friday (Edinburgh II)  

MICROBIAL INFLUENCES ON CONTAMINANT BIOGEOCHEMISTRY 
AND REMEDIATION 

Melanie J. Beazley 
University of Central Florida 
Contamination of soils, sediments, groundwater, and surface waters by metals, 
radionuclides, and organic pollutants is a major environmental problem in many areas of 
the United States. Effects of global climate change (e.g., changes in precipitation and 
temperature patterns) will increase the risk of contaminant transport from waste sites 
through processes such as increased soil erosion, excess surface runoff, soil 
degradation, and saltwater intrusion. Such occurrences will pose risks to drinking water 
supplies and have adverse impacts on human and environmental health. It is, therefore, 
important to understand the biogeochemical factors that affect the fate and transport of 
contaminants and find new and innovative methods for sustainable remediation. This 
presentation will examine contamination of natural systems by heavy metals and 
hydrocarbons, as well as explore some of the new emerging contaminants of concern 
such as pharmaceuticals and personal care products.



	

Session  Inorganic 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

THIOAMIDE LIGANDS DERIVED FROM 1,10-PHENANTHROLINE-2-
CARBOXYLIC ACID, AND 1,3-DIPICOLINIC ACID FOR ACTINIDE- 

LANTHANIDE SEPARATIONS 
Ingrid Lehman-Andino, Ivis F. Chaple, Johnatan Jhon, Konstantinos Kavallieratos* 

Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th St., Miami, FL 33199. kavallie@fiu.edu 
The separation of actinides (An) from lanthanides (Ln) is of importance within the 
nuclear fuel cycle. The minor actinides, especially 241Am, are heat emitters and limit the 
capacity of geologic repositories. Removing An from waste products can help reduce 
storage time from thousands of years, to just a few hundred years. Separation of An(III) 
from Ln(III) by selective complexation and solvent extraction has presented difficulties 
because of their identical oxidation states and similarities in their ionic radii. Soft-donor 
site ligands that contain -N and -S sites have been explored to selectively complex the 
relatively less hard An(III) over Ln(III). In our research group 1,10-phenanthroline, and 
other pyridine-derived ligand frameworks have been synthesized. Those can be 
functionalized with soft-donor thioamide arms for selective actinide complexation. 
Synthetic and spectroscopic analysis of thioamides derived from 1,10-phenanthroline-2-
carboxylic acid, and 1,2-dipicolinic acid, will be presented, along with their metal 
complexation properties.



	

Session  Polymer 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

CYCLOMETALATED PLATINUM POLYMERS FOR ORGANIC SOLAR 
CELLS 

Ethan D. Holt, Subhadip Goswami, Russell W. Winkel, Kirk S. Schanze 
Department of Chemistry, University of Florida 
A novel conjugated polymer and model complex incorporating benzodithiophene and 
cyclometalated platinum-containing chromophores were synthesized via Stille coupling. 
The rigid structure of these chromophores is expected to afford increased planarity 
leading to enhanced charge mobility between molecules. Further, the incorporation of 
the platinum metal center provides efficient intersystem crossing to the triplet excited 
state following photoexcitation. The high population of longer-lived triplet excitons may 
lead to increased exciton diffusion lengths, which may afford higher efficiencies in bulk 
heterojunction (BHJ) solar cells. Following synthesis, the compounds were 
characterized photophysically (absorption, emission, transient absorption) and 
electrochemically to evaluate their potential for use in BHJ devices. Upon 
polymerization, the absorption maximum redshifts by ~ 90 nm due to extended 
conjugation, however a significant decrease in the extinction coefficient is also 
observed. Although only minimal phosphorescence is observed for the model complex, 
all compounds of interest showed evidence of efficient intersystem crossing with varying 
triplet lifetimes. Evidence of triplet-triplet annihilation was found in polymer samples due 
to multiple platinum centers on each polymer chain, leading to a shorter triplet lifetime. 
Even so, both the polymer and model complex efficiently sensitize singlet oxygen, 
showing that a high population of triplets are produced. Electrochemical analysis was 
used to estimate energy level alignment (to PCBM in a BHJ device), and the potential to 
charge transfer is expected to be most exothermic for the model complex. The superior 
energy level alignment, longer triplet lifetime, and higher extinction coefficient make the 
model complex better suited than the polymer for use in BHJ devices.



	

Session  Organic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

NATURAL PRODUCTS IN DRUG DISCOVERY: PHYTOCHEMICAL 
ANALYSIS AND ANTIOXIDANT PROPERTIES OF NPUG AND 

NPOKAG, PLANTS NATIVE TO NIGERIA, WEST AFRICA 
Decius Edesthele1,Egwu. E. Kalu2, Edith. N. Onyeozili3* 

1Dept. of Biology, Florida A&amp;M University, Tallahassee, FL 32307 USA 2Dept. of 
Chem. &amp; Biomedical Engineering, Florida A&amp;M Univ. and Florida State         
Univ., Tallahassee, FL 32310 USA 3Dept. of Chemistry, Florida A&amp;M University, 
Tallahassee, FL 32307 USA 
The phytochemical composition and antioxidant activities of two medicinal plants used 
in traditional medicine in West Africa were investigated. Qualitative phytochemical 
analysis of crude extracts from these plants was carried out by standard chemical tests 
and thin layer chromatography (TLC), in order to determine the chemical constituents of 
the plants. Antioxidant activities of the crude extracts were measured by the scavenging 
activity towards 2,2’-diphenyl-1-picryl hydrazyl (DPPH)-radical. The phenolic contents of 
these plants were also evaluated. These investigations are necessary since the 
medicinal potentials of herbs and plants are attributed to the presence of certain 
phytochemicals, mostly phenolic compounds, and to their antioxidant activity. Our 
research findings will be presented at the conference meeting.



	

Session  Inorganic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

HIGHLY TACTIC CYCLIC POLYNORBORNENE: STEREOSELECTIVE 
RING EXPANSION METATHESIS POLYMERIZATION (REMP) OF 
NORBORNENE CATALYZED BY A NEW TETHERED TUNGSTEN-

ALKYLIDENE 
Stella A. Gonsales,1 Tomohiro Kubo,2 Madison K. Flint,1 Khalil A. Abboud,1 Brent S. 

Sumerlin,2 and Adam S. Veige1,2 

1University of Florida, Department of Chemistry, Center for Catalysis, Center for 
Macromolecular Science &amp; Engineering, P.O. Box 117200, Gainesville, Florida, 
32611 2University of Florida, Department of Chemistry, George &amp; Josephine Butler 
Polymer Research Laboratory, Center for Macromolecu-lar Science &amp; Engineering, 
P.O. Box 117200, Gainesville, Florida, 32611 
The tungsten alkylidyne [tBuOCO]W≡C(tBu)(THF)2 (1) reacts with CO2, leading to 
complete cleavage of one C=O bond, followed by migratory insertion to generate a 
tungsten-oxo alkylidene 2. Complex 2 is the first catalyst to polymerize norbornene via 
Ring Expansion Metathesis Polymerization (REMP ) to yield highly cis-syndiotactic 
cyclic polynorbornene.



	

Session  Polymer 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

TUNING MEMBRANE PERMEABILITY OF PEPTIDE-BASED LIPID 
MIMETIC VESICLES 

Ian R. Smith, Alexander Shishlov, and Daniel A. Savin 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Utilizing the geometrically constrained topology of phospholipids, amphiphilic AB2 block 
copolymers undergo directed self-assembly into vesicles in aqueous solution. 
Incorporating an ionizable polypeptide as the A-block and two lipid-like tails for the B-
blocks, the overall structure of the assembly will respond to a change in solution pH. 
Herein, we describe the synthesis and solution characterization of polylysine-
dodecanethiol2 (PK-DDT2) block copolymers via static and dynamic light scattering. A 
decrease in pH will induce a transition in secondary structure from an α-helix to coil, 
thereby perturbing the morphological structure. The pH-responsive effect of the vesicle 
can be tuned with the incorporation of folic acid on the side-chains of PK at varying 
degrees of conjugation. As a consequence, this bioconjugated vesicle has the ability to 
specifically target solid tumors while showing an increase in permeability with a drop in 
solution pH.



	

Session  Analytical / Forensic 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  

PHYTOCHEMICAL ANALYSIS, ANTIOXIDANT PROPERTIES AND 
TOTAL PHENOLIC CONTENTS OF NPUK AND NPUKO,PLANTS 

NATIVETO WESTAFRICA 
Leeds Currie-Hackman1, C. Obeng-Nyarko2, E. E. Kalu3, E. N. Onyeozili1* 

1 Dept. of Chemistry, Florida A&amp;M University, Tallahassee, FL 32307 USA 2 Dept. 
of Biology, Florida A&amp;M University, Tallahassee, FL 32307 USA 3 Dept. of Chem. 
&amp; Biomedical Engineering, Florida A&amp;M Univ. and Florida State Univ., 
Tallahassee, FL 32310 USA 
Herbal plants form the basis of any system of traditional medicine. In many countries of 
the world, especially in Africa and Asia, traditional medicine serves as the major source 
of primary healthcare for local people that for the most part make up the majority of the 
populace of these countries. The medicinal potentials of these plants are attributed to 
their possession of pharmacological and biological activities due mainly to the presence 
of certain phytochemicals, mostly phenolic compounds, and to their antioxidant activity. 
The phytochemical composition, antioxidant activities and total phenolic content (TPC) 
of two medicinal plants used in traditional medicine in West Africa were investigated. 
The phytochemical analysis was performed following established protocols and thin 
layer chromatography (TLC). The antioxidant activities were measured by ferric 
reducing antioxidant power (FRAP) assay, and the scavenging activity towards 2,2’-
diphenyl-1-picryl hydrazyl (DPPH)-radical, while the total phenolic content was 
measured following the Folin-Ciocalteu method. Antioxidant activities were correlated 
with TPC for the two plants studied. Our research findings will be presented at the 
conference.



	

Session  Organic 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 
IMPROVING HETEROGENEOUS CATALYSIS; UNIQUE PROPERTIES 

OF LONG-TETHERS TO SOLID SUPPORT 
Daniel H. Paull and Stephen George 

Department of Chemistry and Physics, Florida Gulf Coast University, Fort Myers, FL, 
33965 
This research examines heterogeneous catalysis using palladium tethered to solid 
support by NHC ligands made from long-chain ionic liquids. The long tether is thought to 
provide a vast improvement over previously reported short tether support systems. The 
longer tether allows the metal much better interaction with a solution, yet, in the 
absence of solvent, the metal is better protected from air oxidation. Various classic 
palladium-catalyzed C—C coupling reactions are used to show its superior utility and 
recyclability than extant systems. Silica and magnite were utilized as our solid support 
because of their utility. These “green” catalysts are recycled easily; the unique magnite-
supported catalysts can be recovered using a magnet and even filtration is obviated. 
Our interest in this area stems from a desire to find the most efficient way to synthesize 
novel analogues of resveratrol, as these stilbene derivatives are in high demand in 
research labs around the world.



	

Session  Analytical / Forensic 
Time 10:55 – 11:30 am Saturday (Edinburgh III)  

STRUCTURAL ANALYSIS OF MICROPEROXIDASE-11 
CONFORMATIONAL DYNAMICS USING TIMS-MS 

Jacob Porter1, Alyssa Garabedian1, Paolo Benigni1, Jaroslava Miksovska1,2 and 
Fransisco Fernandez-Lima1,2 

1. Florida International University, Miami, Fl  2. Biomolecular Science Institute, Florida 
International University, Miami, USA 
Microperoxidase-11 is an undecapeptide covalently bound to a heme group, that can be 
typically isolated from cytochrome c. It retains peroxidase activity, and has shown 
potential as an anti-cataract agent. Cytochrome c is an excellent model protein, due to 
its ubiquity in mitochondria and sequence homology between mammalian species. 
Analyzing its structure and fragmentation in the gas phase can give further insight into 
its mechanism of action. It can also be compared to other ferriheme proteins, such as 
hemoglobin and myoglobin. Collisional cross-section (CCS) analysis by trapped ion 
mobility spectrometry (TIMS) can provide information on charge states and 
conformational pathways, while the charge can be localized by MS/MS strategies. In 
this research, the folding dynamics of Microperoxidase-11 as a function of solvent 
condition and time after desolvation is investigated.  Multiple distinct IMS bands were 
seen from the TIMS analysis, and each one was assigned to a candidate 
conformational structure based on their CCS. The intensity and presence of these 
bands changed at different pH values, indicating the propensity of the molecule to fold 
and unfold under different conditions. The bands also changed in intensity over time.  
Analysis on the TIMS-MS at various pH values confirmed the presence of several 
charge states (+1 to +3), along with the existence of several conformations at each 
charge state, altered by the association of the imidazole group of the histidine and the 
carboxyl group to the central iron of the heme group. Molecular dynamic modelling was 
used to assess favorable conformational pathways and changes in the conformational 
dynamics over time after desolvation.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

ROLE OF A TRYPTOPHAN DIMER: EFFECTS ON THE CATALYTIC 
MECHANISM OF BACILLUS SUBTILIS OXALATE DECARBOXYLASE. 

Milbrey Parke, Umar Twahir, Alexander Angerhofer 
University of Florida, Department of Chemistry, Gainesville, FL, 32611 
Oxalate Decarboxylase from Bacillus subtilis is a Mn-dependent enzyme that exhibits a 
bifurcated mechanism catalyzing the degradation of oxalate to carbon dioxide and 
formate during 99.8% of turnover events, while during 0.2% of turnovers the enzyme 
acts as oxidase producing hydrogen peroxide and two equivalents of carbon dioxide. 
OxDC is a member of the bicupin superfamily of enzymes, with a mononuclear Mn (II) 
coordinated in each of its two domains. The current accepted mechanism suggests the 
binding of oxalate and dioxygen occur at the same metal center. However, recent 
studies suggest that oxygen could be binding at a distal location. Two tryptophan 
residues at the inter-monomer junction of the trimer suggest the idea of a long-range 
electron transfer between the metal centers of neighboring monomers. Site-directed 
mutants, W274F, W96F, and W96/274F, have been generated with a change in the 
tryptophan bridge between the Mn centers to test the catalytic relevance of this pi-
stacked dimer1. Formate dehydrogenase and ABTS chemical assays help examine how 
the change in structure affects the decarboxylase and oxidase activities2, respectively, 
which elucidates the role of enzyme structure and long-range electron transfer between 
the metal centers in catalysis. [1] Umar T. Twahir, et al. (2015) Free Radicals in Biology 
and Medicine 80, 59 – 66. [2] Moomaw EW, Hoffer E, Moussatche P, Salerno JC, Grant 
M, Immelman B, et al. (2013) Kinetic and Spectroscopic Studies of Bicupin Oxalate 
Oxidase and Putative Active Site Mutants. PLoS ONE 8(3): e57933.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

DETECTION OF LAMP AMPLIFIED AMELOGENIN GENE USING A 
BINARY DEOXYRIBOZYME SENSOR 

Alexandra Smith1, Dmitry Kolpashchikov1 

1Department of Chemistry, University of Central Florida, Orlando FL 32816, USA 
Sex identification of unknown remains is crucial to personal identification. The 
Amelogenin gene, found on both sex chromosomes, is the most common marker used 
for sex determination because it exhibits sexual dimorphism in size and sequence. 
When conventional methods, such as metric analysis, are not an option due to the 
fragmented or prepubescent remains, molecular diagnostics are needed. Binary 
deoxyribozyme sensors (DZ) are a sensitive nucleotide detection platform and detect as 
low as 10 pM of a synthetic Amelogenin sequence. Human DNA was detected using 
isothermal loop mediated amplification (LAMP) and a DZ sensor. LAMP utilizes a strand 
displacement enzyme allowing for rapid and cost effective amplification. 0.2 ng of 
human DNA was successfully detected with 15 minute LAMP amplification.



	

Session  Analytical / Forensic 
Time 9:05 – 9:25 am Saturday (Edinburgh III)  

METALLIC CHARACTERISTICS OF POST-FIRE PRIMING CUP 
RESIDUE 

Molly Terry, Candice Bridge 
National Center for Forensic Science, University of Central Florida, P.O. Box 162367, 
Orlando, FL 32816-2367 
Gunshot Residue (GSR) is currently identified based on the morphology and 
composition of particulates collected from the crime scene and the suspects hands. 
Spherical particles composed of barium, antimony, and lead, are considered indicative 
that someone fired a weapon. However, discharge residue is composed of more than 
these three elements and may vary based on the manufacturer, the priming-mixture 
(e.g. lead free or lead based), and the type of cartridge used (i.e. brass or nickel plated). 
Cartridges using both conventional and lead-free primers were collected, post-fire, and 
analyzed via scanning electron microscopy coupled with energy dispersive x-ray 
spectrometry (SEM-EDX) to acquire the elemental composition of the residue in the 
priming cups. The research will show that the structure and chemical composition of 
residue that remains in the priming cup, post-fire, varies depending on the contribution 
from the priming mixture, metal plating, and metallic composition of the cartridge case 
components. This can lead to the identification of additional metals which can be used 
to identify a potential shooter. 



	

Session  Computational Chemistry 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 

MODELING ELECTRON DYNAMICS IN POLYACENES USING TIME-
DEPENDENT CONFIGURATION INTERACTION 

Elvis Maradzike, Daniel R. Nascimento, and A. Eugene DePrince III 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306 
Polycyclic aromatic hydrocarbons (PAHs) have interesting optical properties, and 
certain optical transitions display a collective character that is reminiscent of plasmon 
excitations in materials like graphene and metal nanoparticles.  Some groups have 
gone so far as to label such excitations as plasmonic, even though the systems may 
contain only a few dozen atoms.  Our goal is to study the optical properties of a 
subclass of PAHs, linear polyacenes, using quantum chemical methods. We have 
developed a time-dependent configuration interaction code for studying electron 
dynamics in these systems.  The dynamical information obtained from the time-domain 
simulations complements the information contained in more familiar frequency-domain 
computations. We study the optical properties of both neutral and charged polyacenes, 
and we observe dramatic changes in the absorption spectra depending on the 
molecular charge state.  We also study driven electron dynamics in these systems and 
find that large enhancements in the electric field can be achieved in the vicinity of the 
molecules, a property that, again, is reminiscent of the properties of conventional 
plasmonic material.



	

Session  Analytical / Forensic 
Time 5:10 – 5:30 pm Friday (Edinburgh III)  

DRUG DELIVERY QUANTITATION AND LOCALIZATION AT THE 
SINGLE CELL LEVEL 

Anthony Castellanos1, Quentin Vanbellingen1, Monica Rodriguez Silva2, Iru Paudel2, 
Jeremy Chambers2,  and Francisco Fernandez-Lima1,3 

1Department of Chemistry and Biochemistry, Florida International University, Miami, 
USA 2Department of Cellular Biology and Pharmacology, Florida International 
University, Miami, USA 3Biomolecular Science Institute, Florida International University, 
Miami, USA 
Time-of-Flight Secondary Ion Mass Spectrometry (TOF-SIMS) is emerging as an 
imaging tool for biomedical studies on the sub-micrometer scale. Recent advances in 
the technology have enabled the acquisition of a larger amount of relevant chemical 
information of low concentration chemical species with high spatial resolution. In this 
study, the semi-quantitation of drugs within individual cells is demonstrated. Cell culture 
samples of various strains were grown on Au coated Si chips. Treatment with anti-tumor 
agents at less than cytotoxic levels was carried out. High mass resolution analyses 
were carried out on drug standards and cell samples to determine the presence of 
characteristic ions. High spatial resolution analyses were also performed to localize the 
drug fragment ions with sub-micrometer pixel size. Preliminary data suggests that the 
TOF-SIMS technique can offer valuable information regarding the specificity of drugs 
towards intracellular targets and can semi-quantify chemical species.



	

Session  Inorganic 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  
SURFACE PLASMON-MEDIATED CHEMICAL SOLUTION DEPOSITION 

OF CU NANOPARTICLE FILMS 
Nathaniel E. Richey, Jingjing Qiu, Joseph S. DuChene, Yueming Zhai, Yunlu Zhang, 

Wei David Wei, and Lisa McElwee-White 
Department of Chemistry and Center for Nanostructured Electronic Materials, University 
of Florida, Gainesville, Florida 32611, United States 
We have previously demonstrated surface plasmon mediated chemical solution 
deposition (SPMCSD) of gold nanoparticles on nanostructured silver substrates using 
MeAuPPh3 as a gold(I) precursor. The nanoparticles were free of stabilizing ligands and 
ranged in size from 3 to 10 nm depending on the deposition time.  We now report 
growth of ligand-free copper nanoparticles (Cu NPs) by SPMCSD using (PH3P)2CuBH4 
as a precursor. Complete coverage of the silver substrate with Cu NPs is possible with 
sufficiently high irradiation time or incident power density. These Cu NP films exhibit 
affinity for carboxylic acid containing Raman probe molecules and are shown to be 
suitable candidates for chemical sensing through surface enhanced Raman scattering 
(SERS).



	

Session  Biophysical 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom)  
SUPEROXIDE PRODUCTION IN FRUCTOSE TREATED HEPATOCYTES 

John Shahin1, Alexander Angerhofer1, Yuri Sautin2 

1Department of Chemistry, University of Florida, PO Box 117200, Gainesville, FL 
32611-7200 2Division of Nephrology, Department of Medicine, University of Florida, PO 
Box 10024, Gainesville, FL 32610 
High fructose intake in the human diet has been implicated as one of the possible 
causes for the metabolic syndrome epidemic in Western culture. Among other 
possibilities its mode of action may be through a systemic increase of uric acid in the 
body which in turn may lead to an increase of reactive oxygen species and cell damage 
through free radical reactions. To test this hypothesis we are developing a microfluidic 
cell culturing chip that will allow us to employ in vivo EPR. This allows us to measure 
the oxidative stress of the cells under well-controlled conditions. In this contribution we 
report on initial experiments in addition to initial tests on our microfluidics chip that will 
allow us to employ in vivo EPR.



	

Session  Materials 
Time 6:25 – 7:00 pm Friday (Edinburgh IX)  

PAPER-BASED DEVICES FOR RAPID AND SENSITIVE 
COLORIMETRIC AND ELECTROCHEMICAL BIOSENSING 

Pingping Liang, Bhargav Guntupalli, Haixiang Yu and Yi Xiao 
Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th Street, Miami, FL, 33199. *Corresponding author: yxiao2@fiu.edu 
Paper-based devices are an attractive option for the colorimetric and electrochemical 
detection of small-molecule targets on-site or at the point-of-care. We first describe a 
paper-based device that is based on NADH-mediated inhibition of gold nanoparticle 
(AuNPs) dissolution in an Au3+-cetyltrimethylammonium bromide (CTAB) solution to 
perform rapid and sensitive room-temperature detection of dihydronicotinamide adenine 
dinucleotide (NADH) via a colorimetric readout, and demonstrate its value for monitoring 
NAD+-driven enzymatic reactions. We believe that our paper-based device could offer a 
valuable and low-cost analytical tool for monitoring NAD+-associated enzymatic 
reactions and screening for dehydrogenase inhibitors in a variety of testing contexts. 
Second, we describe here an ambient filtration method that provides a simple and novel 
way to rapidly generate porous and thin gold films without the need for sophisticated 
instruments, clean-room environments, any post-growth process or sintering steps. 
These hybrid films (thickness ~40 nm) exhibit fast electron transfer and excellent 
electrocatalytic properties that are similar to purchased gold films, but with a larger 
electroactive surface that lends itself to more sensitive analyte detection. We believe 
that this new approach could readily be generalized for the rapid fabrication of films 
from various other metals under ambient conditions, and could also be used as a 
prelude to transferring the resulting films onto glass or other flexible substrates.



	

Session  Polymer 
Time 4:15 – 6:15 pm Saturday (Edinburgh Ballroom) 
SCALING BEHAVIOR OF LINEAR POLY(ETHYLENE OXIDE) TOLD BY 

POLYMER-TETHERED GOLD NANOPARTICLES 
Guang Yang, Daniel T. Hallinan Jr.* 

Florida State University, Aero-Propulsion, Mechatronics &amp; Energy Center, 2003 
Levy Avenue, Tallahassee, FL 32310, USA; Florida A&amp;M University - Florida State 
University College of Engineering, Department of Chemical and Biomedical 
Engineering, 2525 Potsdammer Street, Tallahassee, FL 32310, USA. 
Poly(ethylene oxide)-tethered gold nanoparticles (PEO-Au NPs) were prepared by 
grafting thiolated PEO to aqueous Au NPs, followed by phase-transferring to an organic 
media. Upon evaporation of a PEO-Au NP colloidal sessile drop, monolayer PEO-Au 
NP film could be spontaneously self-assembled on the solid wafer surface. The 
constituent Au NPs of the film have a hexagonal close-packed (HCP) structure. The 
HCP lattice constant and the interparticle edge-to-edge distance were analyzed in detail 
by transmission electron microscope (TEM) and small angle X-ray scattering (SAXS). 
The average edge-to-edge distance between adjacent Au NPs is slightly larger than the 
PEO coil size, but smaller than twice the PEO coil size, indicating that the PEO coils are 
overlapped. Temperature and solvent polarity will be used to change the PEO coil size.  
The interparticle distance of the Au NP films will be compared with the theoretical PEO 
coil size under different experimental conditions. Our method provides an ideal 
framework to study the scaling behavior of the surface polymer ligands attached to the 
convex surface of the Au NPs.



	

Session  Analytical / Forensic 
Time 8:30 – 9:05 am Friday (Edinburgh V-VI)  

CO-EVOLUTION OF PROTEIN CHEMISTRY AND TUMOR BIOLOGY 
CONVERGE IN CANCER PROTEOMICS 

John M. Koomen 
Moffitt Cancer Center 12902 Magnolia Drive Tampa, FL 33612 
The ongoing development of protein chemistry, separations, and mass spectrometry 
continues to improve the capabilities of proteomics.  In parallel, the increases in our 
knowledge of tumor biology drive the cancer research community to develop and test 
increasingly more complex hypotheses often in a single experiment.  These two areas 
of science converge in cancer proteomics and proteogenomics, utilizing a toolbox with 
unique strengths and versatility.  Numerous applications include elucidating tumor 
biology, understanding the mechanisms of action of cancer therapeutics, and exploring 
common cancer phenotypes arising from disparate genotypes.  These methods also 
enable translation of basic science knowledge into multiplexed quantitative assays to 
examine tumor biology in situ using fresh or biobanked clinical specimens obtained from 
patients.  This presentation explores the development of cancer proteomics from the 
completion of the Human Genome Project to the recent publications in cancer 
proteogenomics with commentary on past trends and application to precision medicine.



	

Session  Biochemistry / Chemical Biology 
Time 5:30 – 7:30 pm Thursday (Edinburgh Ballroom) 

IN VITRO SELECTION OF DNA APTAMERS FOR BINDING OF 
BROMOCRESOL PURPLE 

Martin R O'Steen1, Derek B. Miller2, Dmitry M. Kolpashchikov1,2 

1Chemistry Department, University of Central Florida, Orlando, US 2Burnett School of 
Biomedical Sciences, University of Central Florida, Orlando, US 
Bromocresol Purple (BCP), 5',5"-dibromo-o-cresolsulfophthalein, is a pH indicator used 
for colorimetric albumin quantification in clinical laboratories. Herein, we report the 
selection of an aptamer for BCP via systematic evolution of ligands by exponential 
enrichment (SELEX) methods. A structure switching design was utilized to enrich an 
oligonucleotide library containing a random region of 30 bases. A portion of the library 
was sequence, and secondary structure analysis and sequence alignment was 
performed.  The resulting aptamer candidates were screened for affinity and the ability 
to alter the halochromatic properties of BCP. These aptamers can serve as the basis for 
the design of a variety of aptasensors specific for clinically relevant analytes and serve 
to increase the range of point of care diagnostics.



	

Session  Polymer 
Time 3:40 – 4:15 pm Saturday (Edinburgh III)  

4D POLYMER NANOLITHOGRAPHY 
Adam B. Braunschweig, Xiaoming Liu, Yeting Zheng, Samuel R. Peurifoy, Ezan A. 

Kothari 
Department of Chemistry, University of Miami, 1301 Memorial Drive, Coral Gables, FL 
33146 
4D polymer micropatterning – where the position (x,y), height (z), and monomer 
composition of each feature in a brush polymer array is controlled with sub-1 
micrometer precision – is achieved by combining a mobile, massively parallel flow-
through photoreactor with thiol-acrylate photoinitiated brush polymerizations. Polymers 
are grown off the surface by introducing monomer, photoinitiator, and solvent into the 
microfluidic reaction chamber, and using light reflected onto the back of elastomeric 
massively-parallel tip arrays to localize reactions on the surface. The ability to form 
fluorescent patterns by the thiol-acrylate brush polymerization from a thiol-terminated 
glass surface was explored with respect to reaction time, light intensity, 
monomer:photoinitiator ratio, and compression between the elastomeric pyramidal tips 
and the substrate, resulting in feature diameters as small as 480 nm, and polymer 
heights approaching 500 nm. Subsequently, optimized printing conditions were used to 
create patterns containing multiple inks by introducing new monomers via the flow-
through microfluidics. Because of the wide-functional group tolerance of the thiol-
acrylate reaction, surfaces enabled by this printing strategy could possess emergent 
optoelectronic, biological, or mechanical properties that arise from synergies between 
molecular composition and nanoscale geometries.
 



	

Session Materials 
Time 5:10 - 5:30 Friday Edinburgh IX  

ELECTROCHEMICAL OXIDATION OF TRIVALENT AMERICIUM TO 
HEXAVALENT AMERICIUM IN NITRIC ACID SOLUTIONS USING A 

SURFACE-MODIFIED METAL OXIDE ELECTRODE 
Christopher Dares 

Florida International University 11200 SW 8th St. Miami, FL 33199 
The oxidation of americium(III) in nitric acid solutions at metal-oxide electrodes 
derivatized with surface-attached terpyridine ligands affords near complete generation 
of hexavalent americium.  In the hexavalent state, Am(VI) exists as a dioxo-cation and 
has significantly altered chemistry, enabling facile separation from waste streams using 
ligands which selectively remove it, leaving behind the lanthanides, and other minor 
actinides.  I will discuss my progress in the fabrication of the electrodes, strategies for 
improving function.  Successes with separating the electrochemically generated Am(VI), 
and, strategies surrounding the development of new materials for Am(VI) adsorption for 
liquid-solid extraction will also be detailed.



	

Session  Organic 
Time 5:30-7:30 Thursday 

KINETIC INVESTIGATION OF DEOXO RHODAMINE SPIROLACTAM 
RING-OPENING REACTIONS 

Joseph V. Accardo, Nia Harmon, Lei Zhu 
Department of Chemistry &amp; Biochemistry, Florida State University, Tallahasee FL 
32306-4390 
Deoxo rhodamine spirolactams (DRS) undergo significant fluorescence enhancement 
when going from their neutral (closed from) to dicationic state (open form). New and 
existing DRS were synthesized through the reduction of rhodamine spirolactams (RS). 
The pKa values for the two protonation processes were determined for a set of three 
DRS, and the overall rates were measured by the stopped-flow method. These 
compounds exhibited high ring opening rates, up to 104 times as fast as reported RS 
probes for the same reaction.



	

Session  Polymer 
Time 9:05 – 9:25 Friday Edinburgh III 

SELECTIVE IMAGING AND INACTIVATION OF BACTERIA OVER 
MAMMALIAN CELLS BY REGIOREGULAR POLYTHIOPHENE WITH 

IMIDAZOLIUM SOLUBILIZING GROUPS 
Yun Huang,† Harry Pappas,‡ Liqin Zhang,† Shanshan Wang,† Ren Cai,† Weihong 

Tan, † Shu Wang,§ David G. Whitten,*‡ and Kirk S. Schanze*† 
†Department of Chemistry, University of Florida, Gainesville, Florida 32611-7200, 
United States ‡Department of Chemical and Nuclear Engineering and Center for 
Biomedical Engineering, University of New Mexico, Albuquerque, NM, 87131-1341, 
United States §Beijing National Laboratory for Molecular Sciences, Institute of 
Chemistry, Chinese Academy of Sciences, Beijing 100190, P. R. China 
The increase of antibiotic-resistant bacteria has become a serious public health 
concern, and it is essential to develop an alternative strategy to pathogenic bacteria 
without harming human cells. In effort to address these concerns, we synthesized a 
regioregular head-to-tail poly{3-[6-(1-methylimidazolium-3yl)hexyl]thiophene-2,5-diyl 
bromide} (P3HT-imidazolium, Mn = 5,000, PDI=1.39) by Grignard metathesis controlled 
polymerization. In water, P3HT-imidazolium has a broad absorption band in the visible 
region from 390-550 nm, and exhibited remarkably high biocidal efficiency to both 
Gram-positive and Gram-negative bacteria. In the presence of visible light, 0.1 µg/mL 
P3HT-imidazolum killed 99.9% of Gram-positive Staphylococcus aureus and 97.5% of 
Gram-negative Escherichia coli in one hour. Moreover, mammalian cell study suggested 
that P3HT-imidazolium is nontoxic to mammalian cells at concentrations ≤20 ug/mL 
over a short time scale (≤1 hour) in the dark and light, due to relatively slow targeting 
rates. Our study demonstrated the capability of a cationic homopolymer to achieve 
selective imaging and inactivation of bacteria over mammalian cells by utilizing different 
targeting rates, indicating that P3HT-imidazolium’s great potential for addressing 
antibiotic-resistant bacteria in the clinical setting, especially for long-term antibiosis of 
traumatic wounds and burn infections.



	

Session  Organic 
Time 10:55 – 11:30 Saturday Edinburgh X-XI 

HIGHLY STABLE CUCURBIT[N]URIL INCLUSION COMPLEXES 
Angel E. Kaifer 

Department of Chemistry, University of Miami, Coral Gables, FL 33124-0431 
The cucurbit[n]urils (CBn) constitute a promising family of synthetic molecular receptors 
that are easily prepared by condensation of cheap chemicals, glycoluril and 
formaldehyde, in acidic media. Their molecular ‘container’ structures afford a well-
defined, barrel-like internal cavity that guest molecules can access through two identical 
portals lined with carbonyl groups. These hosts have shattered the notion that high 
binding affinities can only be reached when molecules of biological origin are involved. 
In particular, cucurbit[7]uril (CB7) reaches binding affinities with suitable guests that 
exceed those accessible with the biochemical avidin-biotin host-guest pair. Equilibrium 
association constant (K) values as large as 1017 M-1 have been observed between CB7 
and suitable cationic, hydrophobic guests. The high thermodynamic stability of these 
inclusion complexes endowes them with long lifetimes and other properties rarely 
observed with most supramolecular complexes. For instance, with ditopic guests, that 
is, guests having two possible binding sites for CB7, it is possible to observe the two 
microscopic complexes that can form, even with techniques as slow as NMR 
spectroscopy or voltammetry. The highly efficient, picomolar-to-femtomolar binding 
affinities afforded by CBn receptors rival those found in biological systems, i.e., in the 
complexes formed by avidin-biotin pairs. I will address the origin of this unusually high 
binding affinity and describe our current attempts to control it on demand.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 Saturday 

ANALYSIS OF LIMONENE SAMPLES USING FT-IR, VCD, AND 
ROA/RAMAN SPECTROSCOPY 

Juanita Sanchez; Rina Dukor, Ph.D. 
Biotools.Inc 17546 Bee Line Hwy, Jupiter, FL, 33478 
Homo-chirality is an important property in life chemistry and is always present in nature. 
Nineteen of the twenty common amino acids that form proteins are chiral, as are a host 
of other biologically important molecules related to the senses of smell and taste. 
Essential oils, as limonene, are organic compounds extracted from natural sources and 
used in a variety of commercial products. Traditionally essential oils have been 
extracted using steam distillation, carbon dioxide, and organic solvent extraction. In this 
experimental process we test different extraction, purification techniques, and 
concentration methods to study Limonene (1-methyl-4-prop-1-en-2-yl-cyclohexene) 
samples from orange and lemon peel to confirm its chiral structure. The sample analysis 
of each enantiomer was obtained using different spectroscopic techniques including 
Fourier Transform-IR (FT-IR), Vibrational Circular Dichroism (VCD), and ROA/Raman 
spectroscopy available at BioTools.Inc.  The spectroscopic tools used allow the analysis 
of the secondary structure of polypeptides and protein conformation in H-O base 
solutions. These studies help us confirm and visualize the identical secondary structure 
of Limonene (R-limonene and S-limonene), stereoisomer comparison for chiral 
molecules, and provide more information about the chemical properties of limonene 
currently used for research due to its anti-carcinogenic properties. This exemplifies the 
need for a reliable method of extraction of limonene and other natural oils from its 
natural source (citrus rinds), followed by a quantitative analysis of the extract for 
limonene content, and structural analysis of its chiral nature.



	

Session  Chemistry Education 
Time 9:00 – 9:25 Saturday Edinburgh II 
INCREASING STUDENT AUTONOMY IN THE PHYSICAL CHEMISTRY 

COURSE SEQUENCE 
S. T. Shipman 

Division of Natural Sciences, New College of Florida, Sarasota, FL 34243, USA 
Among chemistry and biochemistry majors, physical chemistry occupies a uniquely 
terrifying position, from the incomprehensible math in Quantum Mechanics and 
Thermodynamics to the horror that is error analysis in the Physical Chemistry Lab. Over 
the last year, guided by principles from radical pedagogy, I have implemented several 
changes to the traditional lab and lecture course sequence. In the classroom, these 
include the use of case studies covering questions of real societal import (groundwater 
contamination by fracking, pharmacokinetics of time-release birth control), a flipped 
teaching method in which students have substantial control over the discussion in each 
class period, and flexible exam formats in which students choose which questions they 
answer and how many points they are worth. In the lab, half of the semester is now 
dedicated to a guided inquiry approach in which students completely characterize a 
compound of their choosing, computationally model their results, and then design and 
carry out a physical chemistry experiment using their compound. These approaches are 
greatly facilitated by New College's educational system, which uses personalized 
narrative evaluations in lieu of traditional letter grades. Data on the effectiveness of 
these changes is still preliminary, but comparisons to outcomes in more traditional years 
show that student conceptual understanding is equal or better in most core concepts 
and teaching evaluations have been extremely strong.



	

Session  Physical 
Time 5:30 – 7:30 Thursday  
EXPERIMENTAL INVESTIGATIONS AND MATHEMATICAL MODELING 

OF THE BRIGGS-RAUSCHER OSCILLATING REACTION 
J. Paredes, S. Shipman, and N. Yildirim 

Division of Natural Sciences, New College of Florida, Sarasota, FL 34243, USA 
The mechanism of the Briggs-Raushcer oscillating reaction includes a complex set of 
redox reactions involving peroxy radicals and iodine and manganese in various 
oxidation states. The Briggs-Rauscher reaction exhibits a number of color changes from 
orange to blue and back again before eventually reaching equilibrium. In this work, we 
analyzed the effects of temperature, pH, reactant concentration, and reaction vessel 
surface area on the oscillation amplitude and period, collecting data with a commercial 
webcam and analyzing it via the ImageJ software package. Concurrently, we modeled 
the kinetics of this reaction in Matlab and were able to observe realistic behavior in both 
the concentrations of intermediates and in oscillation characteristics. With further work, 
we hope to use the mathematical model to put constraints on the numerical values of 
rate constants that are challenging to directly measure experimentally.



	

Session  Computational Chemistry 
Time 4:15 – 6:15 Saturday  
SUBSTITUENT EFFECTS IN MODEL π+-π STACKING INTERACTIONS 

Thomas R. Mirchandani1,2 and Steven E. Wheeler1 
1. Department of Chemistry, Texas A&amp;M University, College Station, TX 77840, 
USA 2. Division of Natural Sciences, New College of Florida, Sarasota, FL 34243, USA 
π+-π stacking interactions, in which a cationic “π-system” (e.g. pyridinium) engages in 
favorable face-to-face stacking interactions with a neutral π-system, are important in a 
number of contexts. Our goal was to understand these interactions, focusing on how 
substituents can tune the strength and geometry of the resulting complexes. We applied 
wB97XD/TZVPP to model complexes of benzene with pyridinium and N-
methylpyridinium, with the goal of uncovering all possible stable non-bonded structures 
that these can form, and understanding which is most favorable. From there, we went 
on to study substituent effects on these complexes. In particular, a range of substituents 
were added to the benzene, and the impact of these substituents on the preferred 
orientation of the benzene above pyridinium and N-methylpyridinium quantified. These 
substituent effect trends were explained based on computed electrostatic potentials.



	

Session  Biochemistry / Chemical Biology 
Time 5:30 – 7:30 Thursday 

STRUCTURE OF BIOLOGICS WITH CUTTING EDGE VIBRATIONAL 
SPECTROSCOPY 

Carolina Carballo Rina Dukor 
BioTools Inc. 17546 Beeline Highway  Jupiter FL, 33458 
Biopharmaceutical industry has evolved in the last few years to include not only 
biosimilars but also peptides, ADC's, and fusion proteins. As molecules evolve so 
should the techniques to analyze them. Vibrational Spectroscopy in particular has many 
advantages to study secondary and higher order structures in liquid and solid forms. In 
this presentation, we will demonstrate examples of the combined use of the four 
vibrational techniques - FTIR, Raman, VCD &amp; ROA.



	

Session  Materials 
Time 4:15 – 6:15 Saturday 
TUNING THE FLUORESCENT PROPERTIES OF LANTHANIDE-DOPED 

NANOPARTICLES 
A. Emig and S. Shipman 

Division of Natural Sciences, New College of Florida, Sarasota, FL 34243, USA 
Lanthanide-doped upconverting nanoparticles are particularly useful for biological 
imaging because they exhibit low toxicity, decreased autofluorescence, strong 
photostability, and deep tissue penetration when compared to fluorescent dyes and 
quantum dots. Despite these advantages, their quantum yields and upconversion 
efficiencies are relatively low. Here, the effects of calcium co-doping on the fluorescent 
properties of europium-doped vanadate nanoparticles synthesized via a solvothermal 
route were explored. The nanoparticles synthesized were amorphous and thus had very 
low quantum yields. Elemental analysis showed very little calcium incorporated into the 
nanoparticles, so differences in fluorescent properties cannot be explained by calcium 
content. However, the presence of different amounts of the calcium salts during 
synthesis may have had kinetic effects on particle growth and crystallinity.



	

Session  Biochemistry / Chemical Biology 
Time 4:15 – 6:15 Saturday 
EXAMINING THE ROLE OF CLBL IN THE COLIBACTIN BIOSYNTHETIC 

PATHWAY 
Naga Sandhya Guntaka1, Dr. Jarrod Mousa2, Weihung-Chen1, Steven D. Bruner1 

1. Department of Chemistry, University of Florida, Gainesville,FL 32611-0001 2. 
Vanderbilt Vaccine Center, Vanderbilt University Medical Center, Nashville, TN 37232-
0417 
Colibactin is a cryptic secondary metabolite linked to development and pathogenesis of 
colorectal cancer (CRC) and inflammatory bowel disease. It is synthesized as a prodrug 
precolibactin, by a hybrid nonribosomal peptide synthetase-polyketide synthase (NRPS-
PKS) assembly line encoded by the pks genomic island of certain strains of E. coli, 
including commensals and pathobionts found in the human gut. Despite efforts to 
understand the complex colibactin biosynthetic machinery and the function of genes 
involved in the biosynthesis, the structure and mechanism of action of colibactin 
remains elusive. Additionally, the proposed functions of orphan genes in the cluster, 
structure of biosynthetic intermediates in the pathway and activation mechanism to the 
active colibactin pathway are largely unknown. To address these unanswered 
questions, we are applying a structural approach of key genes involved in its 
biosynthesis and genotoxic activity. Here, we present our preliminary insights into the 
structure and role of an orphan gene clbL, one of five genes found to be upregulated in 
colon tumors. The role of ClbL is unknown and a function does not fit any proposed 
colibactin pathway. A better understanding of the structure and mechanism of key 
enzymes involved in the biosynthesis of the colibactin pathway will provide tools toward 
the design small molecule inhibitors or molecular probes for assessing therapeutic 
potential of these enzymes for CRC treatment.



	

Session  Inorganic 
Time 5:45 – 6:05 Friday Edinburgh VII-VIII  

SELF-ASSEMBLY OF A ONE-DIMENSIONAL HYDROGEN-BONDED 
CHAIN STRUCTURE, AND ITS MAGNETIC ORDERING BEHAVIOR 

Jingwei Zhang, Khalil A. Abboud and George Christou 
Department of Chemistry, University of Florida, Gainesville, FL, 32611-7200, USA 
Scientists have been trying to incorporate ferroelectricity and magnetic-ordering 
properties in a single material, but this is a very challenging objective from a synthetic 
point of view. Ferroelectrics often require a loose connection between adjacent units, so 
that the oppositely-charged units can be easily displaced with an external electric field. 
In contrast, magnetic ordering usually requires a more tightly-bonded structure so that 
adjacent units can be strongly interacting. In this presentation, we shall describe the 
synthesis and characterization of a family of compounds with a chain structure, in which 
the magnetic units are linked together by hydrogen bonds. These materials also show 
magnetic ordering below certain temperatures, and thus could be promising candidates 
for future multiferroic materials.



	

Session  Computational Chemistry 
Time 5:30 – 7:30 Thursday 
GLOBAL CHANGES INDUCED BY LOCAL PERTURBATIONS TO THE 

HIV-1 CAPSID 
Shana Bergman,1,2 and Timothy R. Lezon1 

1. Department of Computational &amp; Systems Biology and Drug Discovery Institute, 
University of Pittsburgh, Pittsburgh PA 15260, USA 2. Division of Natural Sciences, 
New College of Florida, Sarasota, FL 34243, USA 
The HIV-1 capsid is a fullerene cone composed of approximately 1300 copies of a 
single capsomer protein. After entering the host cell, the capsid uncoats through a 
process that is still poorly understood, releasing its genome into the host cell and 
enabling replication. The host factor TRIM5α is known to bind to the capsid, induce 
premature coating and prevent replication. Here we explore the mechanism through 
which local binding events and point mutations affect the overall stability of the capsid. 
We approximate the capsid’s potential using a coarse grained elastic network model 
and systematically perturb each residue in the capsomer, evaluating its effect on the 
global potential. We find that residues along the hexamer-hexamer interface have a 
strong influence on capsid dynamics, suggesting that this region may be crucial for 
stability and uncoating.



	

Session  Inorganic 
Time 5:30 – 7:30 Thursday  
STRUCTURE AND MAGNETIC PROPERTIES OF TRINUCLEAR Ln(III) 

COMPLEXES 
Jingwei Zhang, Khalil Abboud and George Christou 

Department of chemistry, University of Florida, Gainesville FL 32611-7200, USA 
The unique features of the magnetic interactions between lanthanide (Ln) ions have led 
to the observation of some fascinating magnetic phenomena that are difficult to observe 
and study in other systems. Many solid-state materials with novel physical properties 
such as quantum phase transitions and multiferroicity have been designed and 
synthesized by utilizing these unique magnetic properties of lanthanide ions. On the 
other hand, the interactions between lanthanide ions are usually anisotropic and much 
weaker than those between d transition metal systems, which makes lanthanide 
complexes more difficult to study. Our research is currently focusing on synthesizing 
low-nuclearity lanthanide clusters with simple geometries, in order to provide more 
convenient model systems to study than bulk materials. In this study, we will describe 
the syntheses, structures and magnetic studies we have been carrying out recently on a 
trinuclear Ln(III) cluster family.



	

Session  Inorganic 
Time 9:25 – 9:45 Friday Edinburgh VII-VIII 

EXPLORING THE COORDINATION CHEMISTRY OF THE 
RHODIZONATE ANION 

Joshua A. Silverman, Evgen V. Govor, and Konstantinos Kavallieratos* 
Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th St., Miami, Florida 33199, email: kavallie@fiu.edu 
Despite the rich coordination capabilities of the oxo-carbon rhodizonate anion (C6O6

2-) 
which has found analytical applications, such as in Pb detection from gunshot residues 
(Narhodizonate test), and in radionuclide separation applications, such as Ra(II) 
adsorption, its coordination chemistry has not been widely explored. One of the reasons 
is the limited solubility of many metal rhodizonate complexes. Another is the limited 
stability of rhodizonate in water: While alkali metal rhodizonate salts are water soluble, 
they decompose rapidly in aqueous solutions, limiting detailed metal complexation 
studies. Na-rhodizonate is not soluble in typical polar organic solvents, such as 
alcohols, but it is soluble in aqueous/organic mixed solvents. The stability of rhodizonate 
anion is also improved in aqueous/organic solvent mixtures: We have now found that 
Na-rhodizonate is stable at water/acetone 50:50 v/v, allowing detailed UV-Vis 
complexation studies in solution. Complexation between rhodizonate and several metal 
cations, such as Pb(II), Cd(II), Hg(II), Lanthanides(III), and Rh(III), was studied using 
UV-Vis and FT-IR. The insoluble Pb(II)-rhodizonate complex showed notable changes 
in rhodizonate C-O FT-IR stretching frequencies, compared to the FT-IR spectrum of 
Narhodizonate, providing insight on possible rhodizonate coordination patterns. 



	

Session  Physical 
Time 8:30 – 9:05 Friday Edinburgh IV 

OPTICAL MULTI-DIMENSIONAL COHERENT SPECTROSCOPY 
Hebin Li 

Department of Physics, Florida International University, Miami, FL 33199, USA 
The concept of Multi-Dimensional Coherent Spectroscopy (MDCS) originated in nuclear 
magnetic resonance (NMR) where it revolutionized NMR studies of molecular structure 
and dynamics. The same concept has been recently implemented in the optical region 
with femtosecond lasers. Optical MDCS became a powerful tool for studying many-body 
interactions and couplings in complex systems. In this presentation, I will introduce 
optical MDCS and its applications to study atomic vapors and semiconductor 
nanostructures. Double-quantum 2D spectra reveal the dipole-dipole interactions in a 
dilute atomic vapor that is normally considered as an ideal gas, suggesting the 
importance of the interatomic interactions. Optical properties of semiconductor 
nanostructures, an intrinsic many-body system, are determined by the electron-hole 
complexes and their interactions. I will present several examples in which 2D spectra 
provide unique information in semiconductor quantum wells and quantum dots that is 
not accessible to other techniques otherwise.



	

Session  Environmental 
Time 4:15 – 6:15 Saturday 

COMPARISON OF THE CAROTENOID DISTRIBUTION OF HIGH AND 
LOW TOXIC K. BREVIS CULTURES 

Ricardo Colon, Kathleen Rein 
Florida International University 
The marine dinoflagellate Karenia brevis produces brevetoxin, a powerful neurotoxin. 
The low-toxin and high-toxin producing strains differ quantitatively in their ability to 
perform non-photochemical quenching(NPQ) to protect themselves from excess light 
energy. Carotenoids are present in the light harvesting complex (LHC) II protein, which 
is part of the thylakoid membrane. The central purpose of LHC II is to dissipate excess 
light energy into heat. In plants and many marine dinoflagellates the xanthophyll cycle is 
responsible for much of the NPQ, which lowers the rate of formation of reactive oxygen 
species (ROS). In Karenia brevis the diadinoxanthin cycle plays a key role in photo-
protection and NPQ. The low toxic strain produces reactive oxygen species at twice the 
rate of the high toxic strain, and performs virtually no NPQ.(1) Characterizing the 
diadinoxanthin cycle carotenoids present in live high-toxin conc. Karenia brevis culture 
at times of high-light exposure(stress) and periods of darkness gives insight into the 
importance of photo-protective methods in Karenia brevis and its ability to produce the 
powerful neurotoxin brevetoxin.  
1) Cassell, R. T., Chen, W., Thomas, S., Liu, L. and Rein, K. S. Brevetoxin, the 
Dinoflagellate Neurotoxin, Localizes to Thylakoid Membranes and Interacts with the 
Light-Harvesting Complex II (LHCII) of Photosystem II. ChemBioChem 2015, 16: 1060–
1067. 



	

Session  Biochemistry / Chemical Biology 
Time 3:00 – 3:20 Saturday Edinburgh V-VI  

FOLDING PATHWAYS OF THE DNA BINDING PROTEIN HMGA2: AT-
HOOK PEPTIDE-DNA COMPLEXES 

Alyssa L. Garabedian1; Fenfei Leng1,2; Prem Chapagain2,3; and Francisco Fernandez-
Lima1,2 

1Department of Chemistry and Biochemistry, Florida International University, Miami, 
USA 2Biomolecular Science Institute, Florida International University, Miami, USA 
3Department of Physics, Florida International University, Miami, USA 
The mammalian high-mobility group A2 protein, HMGA2, houses three motifs that 
preferentially bind short stretches of AT-rich DNA regions. By studying the interaction 
between AT-Hook and DNA, it is possible to gain a better understanding of the factors 
that define the kinetic intermediates and their influence in the folding pathway of the 
DNA-protein complex formation. In the present work, we evaluated the conformational 
changes and DNA-complex formation of the three AT-hook peptides of HMGA2. Studies 
were performed using Trapped Ion Mobility Mass Spectrometry. This method is a gas-
phase, structural characterization technique, which allows for high-resolution 
measurement of ion-neutral collisional cross-sections of conformational/kinetic 
intermediates based on size, charge, and mass as a function of the time after 
desolvation. In combination with molecular dynamic simulations candidate structures 
are proposed for the mobility bands observed. For the first time, the prediction of the 
kinetically trapped intermediates that define these folding pathways is described.



	

Session  Organic 
Time 9:20 – 9:45 Friday Edinburgh X-XI  

PHOTOCHEMISTRY OF 1,2-DIAZINE N-OXIDES: FUNDAMENTAL 
REACTIVITY AND SYNTHETIC APPLICATIONS 
Maribel Portillo, Michael Maxwell, and James H. Frederich 

Department of Chemistry and Biochemistry, Florida State University, 95 Cheiftan Way, 
Tallahassee, FL 32306. 
A general and efficient strategy to prepare differentially substituted pyridazine N-oxide 
synthons via oxidation of readily available 3,6-dichloropyridazine has been developed. 
The method involves a regioselective palladium-catalyzed Suzuki cross-coupling, and 
subsequent substitution with heteroatom nucleophiles. We have demonstrated that 
these 1,2-diazine building blocks undergo a facile photochemical ring-opening reaction 
to transiently generate stereodefined (Z)-enaldiazo compounds. The utility of these 
intermediates as multifunctional reagents for the synthesis of heterocycles will be 
discussed.



	

Session  Analytical / Forensic 
Time 5:30 – 7:30 Thursday  
STRUCTURAL CHARACTERIZATION USING HIGH RESOLUTION IMS 

COUPLED TO FT-ICR MS 
Paolo Benigni1 and Francisco Fernandez-Lima1,2 

1. Florida International University, Miami, Fl 2. Biomolecular Science Institute, Florida 
International University, Miami, USA 
Over the last years there has been an increase in the use of ion mobility spectrometry - 
mass spectrometry based tools for the structural characterization of biological 
molecules, (e.g., lipids, peptides, proteins and their complexes). The analytical platform 
developed in our laboratory enables high resolution ion mobility measurements in 
tandem with ultra-high mass resolution analysis of biomolecules. In particular, we utilize 
complementary gas-phase, post-ionization separations to better understand the folding 
pathways of proteins, by looking at hydrogen-deuterium back exchange, conformational 
space and MS/MS. In addition, new TIMS-FT-ICR MS acquisition platforms have been 
developed, increasing signal to noise and resolving power for untargeted analysis of 
complex mixtures, while preserving the ultrahigh resolution and mass accuracy. In the 
present work, and overview of the TIMS-FT-ICR MS coupling will be described and 
examples will be shown for the separation of structural and conformational isobaric 
peptides as well as complex mixtures of coal tar.



	

Session  Polymer 
Time 5:30 – 7:30 Thursday  

SELF-ASSEMBLED NANOTUBES FROM AMPHIPHILIC BLOCK 
POLYPEPTIDES 

Craig Machado, Daniel A. Savin 
University of Florida 
Recent work in our group has shown poly(ethylene oxide-b-lysine-b-leucine) triblock 
polymers to self-assemble into nanotubes in dilute aqueous solution. We believe that 
the formation of these elongated structures is driven by the specific interaction afforded 
by the poly(leucine) segment. By replacing the poly(ethylene oxide) block with 
poly(galacto-glutamate), we hope to create self-assembled nanotubes from polymers 
with a fully peptide backbone. Additionally, the presence of glycopeptides on the surface 
of the assemblies should facilitate cellular uptake, which would allow this system to be 
used for applications such as drug delivery or gene therapy.



	

Session  Materials 
Time 5:30 – 7:30 Thursday 

THE EFFECTS OF PARTICLE MORPHOLOGY ON THE 
FERROELECTRIC PHASE BEHAVIOR IN [(CH3)2NH2][M(HCOO)3] 

METAL-ORGANIC FRAMEWORK 
Steven A. LoCicero and Daniel R. Talham 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Alkylammonium metal formate based metal-organic frameworks (MOFs) exhibit 
magneto-electric multiferroic behavior, akin to bismuth ferrite, yet can be synthesized 
under benchtop conditions. The framework consists of octahedrally coordinated divalent 
metal ions bridged by formate. The corner sharing octahedra form a rhenium oxide type 
cavity occupied by an alkylammonium cation that hydrogen bonds with the formate 
oxygen atoms in the framework. Formate allows for antiferromagnetic coupling between 
the metal centers and magnetic ordering temperatures that range from 8-36 K. The 
dimethylammonium ions antiferroeletrically order from 160-260 K. This study examines 
the effects on the ferroelectric phase behavior of reducing particle size to the submicron 
regime and upon incorporating the frameworks in mesoscale heterostructures, such as 
core-shell particles.  A one-pot synthesis has been developed for a dimethylammonium 
nickel formate (DMNiF) core and dimethylammonium manganese formate (DMMgF) 
shell gradient crystal that takes advantage of differences in framework solubility.



	

Session  Physical 
Time 5:30 – 7:30 Thursday 
SOFTWARE FOR PROCESSING 2-D ELECTRONIC SPECTROSCOPY 

DATA 
Jonathan Haydak, Jorge Medina, Valeria Kleiman 

University of Florida 
Two-dimensional electronic spectroscopy is the two-dimensional analog of NMR 
spectroscopy. Being inherently multi-dimensional, this technique provides a more 
detailed overview of chemical systems giving information on vibrational coupling, 
anharmonicity, dynamics, and more. 2-D electronic spectroscopy involves frequency 
scanning the excitation of a chromophore and monitoring its time domain response. In 
most experimental implementations of 2-D spectroscopy, the instrument takes 
advantage of the easier manipulation of time domain parameters instead of working in 
the frequency domain, thus post processing of collected data requires Fourier 
transformation (FT) of the experimental results.  The fact that a single experiment can 
produce on the order of 107 measurements complicates processing the data into the 
desired form. To facilitate data processing, customizable Matlab and Python programs 
were created to produce the desired graphical output from raw data.This program 
involves manipulation of the raw data into a processible form, correction of phase 
induced experimental constraints, and multidimensional FT to create 3-D plots, 2-D 
contour plots, image intensity plots, and movies.  Options such as zero-padding time 
domain data, normalization, interpolation, chirp correction are also included and can be 
changed as desired.



	

Session  Chemistry Education 
Time 3:00 – 3:25 Saturday Edinburgh II  
SYNTHESIS AND TOXICITY STUDIES OF SILVER NANOPARTICLES IN 

AN INTRODUCTORY LABORATORY 
Leonard Bernas, Shannon Brown, Brendan Swiger, Kurt Winkelmann 

Department of Chemistry Florida Institute of Technology 150 West University Blvd 
Melbourne, FL 32901 
Nanomaterials are well-known for their uses in electronics, healthcare, consumer 
goods, and many other applications. Less studied are their toxicological effects. In this 
general chemistry-level experiment, students synthesize silver nanoparticles and 
observe their effects on living plants, demonstrating the harm that nanoparticles can 
have on the environment and how that impact can be minimized through 
phytoremediation. Students can synthesize silver nanoparticles via a variety of simple 
methods, including citrate and borohydride reductions. They prepare an appropriate 
concentration of nanoparticle solution to add to test tubes along with stalks of Elodea 
densa, a waterweed which is readily available in pet stores. The test tubes are placed in 
a greenhouse and, one week later, students remove the plants. Significant changes 
occur to the plants due to their absorption of silver nanoparticles. Students extract the 
chlorophyll from the elodea leaves and measure the pigment concentrations using a 
visible light spectrophotometer. Data collected from students in the 2016 introductory 
nanotechnology laboratory class show a steady decline in chlorophyll pigments as the 
silver nanoparticle concentration increases. Beyond their use as plants for aquarium 
tanks, Elodea species are studied as a potential means of phytoremediation due to their 
ability to absorb metal ions from polluted water. Since Elodea requires no soil to grow, 
this experiment generates minimal waste.



	

Session  Physical 
Time 4:15 – 6:15 Saturday  
ELECTRON PARAMAGNETIC RESONANCE CHARACTERIZATION OF 

NOVEL MANGANESE(III) COMPLEXES 
Jacob Renuart, Annaliese Thuijs, Justin Goodsell, George Christou, Alexander 

Angerhofer 
Department of Chemistry, University of Florida, Gainesville, FL 32611 
Compounds containing manganese(III) can be characterized through electron 
paramagnetic resonance; while high field, high frequency EPR yields high accuracy on 
the zero-field splitting parameter D, the lower X-band frequency is useful for observing 
hyperfine coupling of electron spins to nuclear spins. The compounds 
[Mn(dbm)2(MeOH)2]ClO4 and [Mn(acac)2(H2O)2]3[Ce(NO3)6] are characterized by EPR 
at high and low field; the magnetic parameters of the former compound correspond to 
its properties as a single-molecule magnet.



	

Session  Inorganic 
Time 4:50 – 5:10 Friday Edinburgh VII-VIII  

TRIPODAL SULFONAMIDES AND PYRAZOLES FOR TRIVALENT F-
METAL COMPLEXATION AND EXTRACTION FROM ALKALINE 

AQUEOUS MEDIA 
Evgen V. Govor,1,2 Shambhu Kandel,1 Raphael G. Raptis1 and Konstantinos 

Kavallieratos*,1 
1Department of Chemistry and Biochemistry, Florida International University, 11200 SW 
8th St., Miami, Florida 33199, email: kavallie@fiu.edu 2Applied Research Center,Florida 
International University,10555 W. Flagler Street, Miami, FL 33174 
Selective actinide (An) complexation and extraction from acidic streams, resulting from 
fuel processing, has been extensively investigated, whereas caustic-side An extraction 
from alkaline high-level waste (HLW) streams is much less explored. In Savannah River 
Site, HLW is treated for Cs removal by the Next-Generation Caustic-Side Solvent 
Extraction (NG-CSSX) process, invented in Oak Ridge National Laboratory. Sr and An 
are removed before NG-CSSX via an actinide removal process (ARP), which uses 
modified monosodium titanate (MMST). In this work, introduction of new organic ligands 
containing soft donor sites (tripodal sulfonamides and pyrazoles) for combined Cs/An 
extraction is proposed as a possible modification of NG-CSSX process. Combined Cs 
and An separation could reduce the amount of MMST needed for the ARP process. 
Characterization of ligands and/or their metal complexes by NMR, FT-IR and X-ray 
crystallography will be discussed.



	

Session  Chemistry Education 
Time 10:15 – 11:15 Saturday Edinburgh II  

CREATING A CULTURE OF SAFETY IN THE SCIENCE CLASSROOM 
Regis Goode and Dr. Scoot Goode 

University of South Carolina 
Generating general safety understandings for the laboratory setting is the responsibility 
of the teacher.  It is imperative to create a culture of safety in the science classroom 
from day one.  To be able to do that teachers need to understand the various aspects of 
safety.  During this presentation the participants will examine important aspects of a 
safe science laboratory and will learn how to create a culture of safety in their science 
classroom.   They will be provided with a pre-laboratory activity that they can adapt for 
their students to help create a culture of safety.



	

Session  Analytical / Forensic 
Time 9:05 – 9:25 Friday Edinburgh V-VI 

INSIGHTS FROM TIMS-MS, IR SPECTROSCOPY AND MOLECULAR 
DYNAMICS ON NICOTINAMIDE ADENINE DINUCLEOTIDE 

STRUCTURAL DYNAMICS: NAD+ VS NADH 
Camilo Molano-Arevalo1; Walter Gonzales1; Jaroslava Miksovska1,2; Philippe Maitre3, 

and Francisco Fernandez-Lima1,2. 
1 Department of Chemistry and Biochemistry, Florida International University, Miami, 
USA 2 Biomolecular Sciences Institute, Florida International University, Miami, USA 3 
Laboratoire de Chimie Physique, Université Paris Sud, UMR 8000 CNRS, Orsay Cedex 
91405, France 
Nicotineamide adenine dinucleotide (NAD) is found in all living cells involved in many 
enzymatic reactions. However, little is known about the conformational changes and 
kinetics of NAD. In the present work, NAD was studied as a function of the organic 
content in solution and in the gas-phase. Solution studies showed changes in the time 
decay as a function of the organic content. The nanoESI-TIMS-MS analysis showed 
that NAD mobility profiles change as a function of the solution conditions and time after 
desolvation. Kinetic rates were measured between the interconverting conformational 
profiles. The ESI-FT-ICR-MS-IRMPD showed the presence of multiple bands and 
comparison of the IRMPD with solution FT-IR showed similar bands in the same range. 
Candidate structures were proposed for each IMS band observed. This is the first time 
candidate structures are proposed for kinetically trapped NAD intermediates based on 
CCS, IR spectroscopy and molecular dynamics.



	

Session  Materials 
Time 5:30 – 7:30 Thursday 

ATOMIC FORCE MICROSCOPY AND SPECTROSCOPIC 
ELLIPSOMETRY AS TOOLS TO CHARACTERIZE Cu-LIGATED 

MERCAPTOALKANOIC ACID MULTILAYERS 
Alexandra M. Patron, Thomas J. Mullen 

Department of Chemistry, University of North Florida, 1 UNF Drive, 50/3500, 
Jacksonville, FL 32224 
Complex nanometer-scale surface structures have a broad range of applications in 
nanoelectronics, lithography, and biosensors. In particular, Cu-ligated mercaptoalkanoic 
acid multilayers assembled onto Au have been utilized to define single-nanometer 
nanogaps between two registered metal surface structures.  The quality of these 
multilayers used to create the nanogaps is an important characteristic in generating 
reproducible nanometer-scale structures.  Herein, we explore and compare the 
capabilities of atomic force microscopy and spectroscopic ellipsometry to characterize 
the quality, morphology, and thickness of Cu-ligated mercaptoalkanoic acid monolayers 
and multilayers.  Atomic force microscopy measures the local structure and 
spectroscopic ellipsometry provides rapid ensemble measurement of these chemical 
films.  This duel-measurement approach will aid in evaluating Cu-ligated 
mercaptoalkanoic acid as means to generating precise nanometer-scale surface 
structures.



	

Session  Biochemistry / Chemical Biology 
Time 5:30 – 7:30 Thursday 
IDENTIFICATION OF THE AZASUGAR BIOSYNTHETIC SIGNATURE IN 

CHITINOPHAGA PINENSIS 
Claribel Nuñez1, Nicole A. Horenstein1 

1Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Azasugars are potent glycosidase inhibitors that have garnered interest as therapeutic 
agents and possible agrochemicals. In previous studies, an azasugar signature gene 
cluster involved in the initial biosynthetic steps of deoxynojirimycin was identified in 
Bacillus methylotrophicus. Through genome mining, a homologous gene cluster was 
discovered in Chitinophaga pinensis, Cpin_2152, Cpin_2153, and Cpin_2154, which 
encode for a putative phosphatase, zinc-binding dehydrogenase, and aminotransferase, 
respectively. Partially purified fractions from cultures of C. pinensis exhibited an IC50 
value for maltase of ~1 µg/mL, which is comparable to reported values for 
deoxynojirimycin. Spectroscopic analysis of partially purified culture fractions do not 
show the presence of deoxynojirimycin. Current studies are aimed at obtaining a pure 
inhibitory fraction for structure determination. In addition, the C. pinensis cluster has 
been cloned into the pETBlue-2 vector (confirmed by Sanger sequencing) to express 
the enzymes and check if they are able to synthesize an azasugar. 
 



	

Session  Materials 
Time 8:30 – 9:05 Saturday Edinburgh IX  
NANOSPACE WITHIN METAL-ORGANIC FRAMEWORKS: PLENTY OF 

OPPORTUNITIES FOR HETEROGENEOUS CATALYSIS 
Shengqian Ma 

Department of Chemistry, University of South Florida 
Metal–organic frameworks (MOFs) represent a new class of materials, and one of their 
striking features lies in the tunable, designable, and functionalizable nanospace. The 
nanospace within MOFs allows designed incorporation of different functionalities for 
targeted applications, such as gas storage/separation, sensing, drug delivery; and it has 
also provided plenty of opportunities for heterogeneous catalysis application. We will 
illustrate different approaches to develop MOFs as heterogeneous catalysts for 
epoxidation, CO2 fixation, C-H activation, and fixed-bed reactions.



	

Session  Analytical / Forensic 
Time 9:25 – 9:45 Saturday Edinburgh III 

LIPID CHARACTERIZATION OF DICTYOSTELIUM DISCOIDEUM 
CELLS DURING CHEMOTAXIS 

Kendra J. Adams1; Richard H. Gomer2; and Francisco Fernandez-Lima1, 3 
1 Department of Chemistry and Biochemistry, Florida International University, Miami, 
USA 2 Department of Biology, Texas A&amp;M University, College Station, USA 3 
Biomolecular Science Institute, Florida International University, Miami, USA 
The analysis of molecular components in and out of the cell represents a significant 
analytical challenge for mass spectrometry based imaging. In the present work, 
Dictyostelium discoideum, a unique biological system, was studied as a function of 
starvation time. Specifically, the changes in lipid up/down regulation over a period of 0-
18h of starvation were analyzed using a combination of imaging and structural 
characterization mass spectrometry tools. In particular, time-of-flight secondary ion 
mass spectrometry (TOF-SIMS) provided high spatial resolution (sub-micrometric), 
matrix assisted laser desorption ionization Fourier transform ion cyclotron resonance 
mass spectrometry (MALDI FT-ICR MS) provided high mass accuracy and separation, 
trapped ion mobility spectrometry-mass spectrometry (TIMS-MS) provided orthogonal 
separation of isomeric species, and liquid chromatography-tandem mass spectrometry 
(LC-MS/MS) provided secondary confirmation of the lipid identities and expression 
levels. Results showed the identification of 7 different lipid sub-classes in negative 
ionization mode and 8 classes in positive ionization mode based on accurate mass, 
fragmentation pattern, mobility and distribution. For the first time, we report the changes 
in the molecular composition at the single cell level (e.g., lipid up/down regulation) 
during Dictyostelium discoideum chemotaxis. The present work provides the necessary 
workflow for spatial mapping and chemical characterization of lipid content in single 
cells.



	

Session  Analytical / Forensic 
Time 5:30 – 7:30 Thursday  

POTENTIOMETRIC DETERMINATION OF CHLORIDE ION 
CONCENTRATION IN TAP AND NATURAL WATER SAMPLES WITH 

SIMULTANEOUS GPS DATA COLLECTION 
Tyler Reavis, Dr. Ju Chou 

Florida Gulf Coast University Department of Chemistry and Physics 10501 FGCU Blvd 
S, Fort Myers, FL 33965 
Chloride ions, when present in high concentrations, can have adverse effects on 
biological and ecological systems. By testing drinking water samples or environmental 
samples for high chloride ion concentration, potential health or ecological threats may 
be identified. Ion selective electrodes are often employed for this purpose. The method 
used in this study relies on the creation of a calibration curve from a set of chloride 
standards and potentiometric measurements of the standards. Following the creation of 
this calibration curve, the concentration of chloride in a water sample can be found in 
under a minute using the ion selective electrode. This method can be used to analyze 
chloride in drinking water and natural/lake water. The rapidity and ease of this technique 
makes it appropriate for taking on-site chloride concentration measurements. The 
instrument used in this study was the Vernier LabQuest2 with an ion selective electrode. 
This instrument has GPS tracking capabilities which allow the location of the chloride 
measurement to be recorded simultaneously when a chloride level is measured. This is 
a particularly useful feature for analyzing environmental samples.



	

Session  Computational Chemistry 
Time 3:00 – 3:20 Saturday Edinburgh IV 

DNA FOLDS AND NON-EQUILIBRIUM DYNAMICS INSIDE A NANO-
CHANNEL*,1,2 

Aniket Bhattacharya,1  Aiqun Huang,1 and Walter Reisner2 
1Department of Physics, University of Central Florida, Orlando, FL 32816, USA 
2Department of Physics, McGill University, Montreal, CANADA 
DNA is one of the most important biomolecules in living organism, forms a helix from 
two intertwined strands with complementary base pairs. Biological functions of a DNA 
depend on its mechanical Properties which in turn depend on its sequence specificity. 
Under physiological condition a double stranded DNA (dsDNA) is described as a semi-
flexible biopolymer with persistence length of 50 nm, while a single-stranded DNA 
(ssDNA) is quite flexible. Recently straightening a dsDNA inside a nanochannel is being 
explored as an alternate method to determine DNA sequences at a single molecule 
level without replication. In this talk I present coarse grained models of DNA for fast 
computations of DNA conformations and dynamics inside a nanochannel. We use 
scaling arguments and Brownian dynamics simulation to investigate how DNA 
conformations evolve inside a nanochannel when one varies the persistence length and 
the channel width. I then show results for non-equilibrium dynamics of a DNA squeezed 
inside a nano-channel using a nano-dozer. *Work done in collaboration with Kurt 
Binder, H.-P. Hsu, Aiqun Huang and Walter Reisner 1Aiqun Huang, H.-P Hsu, Aniket 
Bhattacharya, and Kurt Binder, Semiflexible macromolecules in quasi-one-dimensional 
confinement: Discrete versus continuous bond angles, J. Chem. Phys. 143, 243102 
(2015) 2Aiqun Huang and Aniket Bhattacharya, DNA confined in a two-dimensional strip 
geometry, Euro Phys. Lett. 106, 18004 (2014).
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Time 5:30 – 7:30 Thursday  

ALTERNATIVE SOLID PHASE EXTRACTION METHODS FOR 
ISOLATION OF HETEROCYCLIC AROMATIC AMINES FROM COOKED 

MEAT JOSH SESSUM 
Josh Sessums Dr. An-phong Le 

Florida Southern College 111 Lake Hollingsworth Drive Lakeland, Florida 33801 
Introduction Abstract Meat Sample Preparation Isolation of HAAs by Solid Phase 
Extraction Conclusions and Future Work References Acknowledgements Heterocyclic 
aromatic amines (HAAs) are formed naturally in meat during cooking, and these 
compounds have exhibited mutagenic activityin vitro.Consumption of HAAs in cooked 
foods may be associated with increased incidences of gastrointestinal cancers.While 
meat samples have beenanalyzed in bulk to measure the HCAs produced through 
different cooking processes, the distribution of these compounds as a function ofdepth 
has not been investigated. In preparation for these efforts, this project investigated the 
use of Waters Oasis PRiME HLB solid phase extraction (SPE) cartridges to speed up 
the isolation of PhIP from cooked beef samples. PhIP recovery was quantitated using 
gas chromatography-mass spectrometry. Compared to previously reported methods 
using strong cation mixed mode SPE media, preliminary work with the Oasis PRiME 
HLB showed reduced PhIP recovery with greater sample dilution. Future efforts will 
examine the recovery of other HAAs using these solid phase extraction methods, and 
the formation and migration of HAAs within meat during cooking will be profiled to better 
understand how these processes canbe controlled.



	

Session  Environmental 
Time 5:30 – 7:30 Thursday  

COMPARISON BETWEEN FTIR AND BOEHM TITRATION FOR 
ACTIVATED CARBON FUNCTIONAL GROUP QUANTIFICATION 

Chad Spreadbury, Regina Rodriguez, Dr. David Mazyck 
Department of Environmental Engineering Sciences, University of Florida, Gainesville, 
FL 
Specific oxygen functional groups on an activated carbon allow for mercury removal, 
and the analysis of the chemical composition and quantity of these groups can play a 
key role in the effectiveness of mercury oxidation and subsequent removal via 
adsorption. Common analytical methods for oxygen functional group detection are 
Fourier transform infrared (FTIR) spectroscopy and Boehm titrations. FTIR transmission 
presents external and interior analysis, while FTIR DRIFT provides more sensitive 
information for external surface functional groups. Boehm titrations utilize bases with 
different strengths to react with and neutralize acidic functional groups on activated 
carbon. Potential outcomes for replacing an internal functional group test like Boehm 
with an external functional group test like FTIR when determining total functionality on 
activated carbon will be examined in this work. A correlation may exist between 
functional group data for treated activated carbons that have high functional group 
concentrations and respective FTIR spectra.



	

Session  Analytical / Forensic 
Time 6:05 – 6:25 Friday Edinburgh III  

CONTINUOUS ELECTROPORATION THROUGH A POROUS GOLD 
MEMBRANE 

Juliette Experton, Aaron G. Wilson, Charles R. Martin 
Department of Chemistry, University of Florida, Gainesville, Florida 32611 
Cell permeation is a considerable challenge in molecular biology and gene therapy. 
Different methods have been developed to allow for the introduction of a foreign drug or 
gene inside a cell. Among them, electroporation stands out as a very efficient and 
versatile technique. Commercial electroporator consists on an electrical pulse generator 
connected to a cuvette containing the cells. The high electric field generated across the 
cell creates temporary pores in their membrane allowing the uptake of exogenous 
molecules. However, this approach suffers from the need of high voltage, up to 3 kV, 
leading to cell lysis and limited control over the amount of molecular uptake. Our study 
focuses on the design and characterization of a microporous gold plated polycarbonate 
membrane for flow-through electroporation. As Escherichia coli travel through the 
membrane, they experience 30 ms electric pulses at a voltage of 1 to 4 V inducing a 
high electric field inside the pores. This allows a DNA staining dye in solution to 
penetrate the bacteria and be detected by fluorescence spectroscopy and microscopy. 
After a few minutes, another impermeable dye is added to the solution in order to 
determine the fluorescence intensity of lysed bacteria. The flow of bacteria through the 
membrane is detected by a UV-Visible spectrophotometer. Subsequently, about 50 % of 
the bacteria go through the membrane and up to 40 % of them are electroporated, while 
almost no changes were observed if no voltage was applied. Hence, we showed 
evidences that we could develop an effective and robust design for the continuous 
electroporation of E. coli under low voltage.



	

Session  Environmental 
Time  9:25 – 9:45 Friday Edinburgh II 
QUANTIFYING THE FLUX OF AEROSOL TRACE ELEMENTS TO THE 

ARCTIC OCEAN/ICE SYSTEM 
William Landing, David Kadko, Ben Galfond, Rachel Shelley 

a  Florida State University Department of Earth, Ocean, and Atmospheric Science 117 
N. Woodward Ave., Tallahassee, FL 32306 USA b  Florida International University, 
Applied Research Center,10555 West Flagler St., Engineering Center Suite 2100, 
Miami Fl, 33174 c University of Miami Rosenstiel School of Marine and Atmospheric 
Science 4600 Rickenbacker Causeway, Miami, FL 33149 USA d Laboratire des 
sciences d'Environnement MARin (LEMAR), Plouzane 29280, France 
Aerosol deposition is an important pathway for delivering trace elements, including 
those of anthropogenic origin, into the Arctic. Assessment of this process is difficult in 
the harsh Arctic environment, and limited field studies have forced a reliance on poorly 
constrained models.  Here we use the cosmic ray produced radioisotope 7Be to trace 
the atmospheric deposition of elements within the Arctic water/ice/snow system, and 
link aerosol concentrations to flux.  Seawater, ice, snow, melt pond, and aerosol 
samples were collected during late summer 2011 as part of the RV Polarstern’s ARK-
XXVI/3 campaign.  We determined an average 7Be flux of 109 dpm/m2/d, which is 
consistent with results from previous studies in the region. Snow, ice and melt ponds 
represent significant reservoirs of 7Be, and the relative 7Be inventory in ice increased 
through late August, as melt pond inventories decreased with onset of freezing. The 
total (water/ice/snow system) inventory  was relatively constant across our transect, but 
mixed layer inventories increased towards lower latitudes as ice-free, open water was 
approached. The latter gradient drives transport of 7Be, and presumably other 
atmospherically-derived species, towards the ice-covered ocean mixed layer. This is 
modeled by advective transport along the Trans Polar Drift. The average 7Be aerosol 
concentration was 0.0182 dpm/m3. None of the lithogenic aerosol elements showed 
any significant enrichment above crustal composition, while the pollution-type elements 
showed varying degrees of enrichment relative to crustal values. Historical aerosol 7Be 
data was used to derive a seasonal cycle in the 7Be inventory that was calibrated to the 
inventory measured in this study, using an effective bulk (wet plus dry) deposition 
velocity of 1350 m/day. This deposition velocity was then used to estimate the seasonal 
atmospheric flux of aerosol trace elements.



	

Session  Physical 
Time  4:15 – 6:15 Saturday 

PRESSURE CONTROLLED CHEMICAL GARDENS 
Megan R. Bentley, Bruno C. Batista, and Oliver Steinbock 

Florida State University Department of Chemistry and Biochemistry Tallahassee, FL 
32306-4390, USA 
Chemical gardens are an intriguing model of selforganization far from the 
thermodynamic equilibrium that create macroscopic precipitate tubes of device-like 
qualities. These structures can be formed simply by placing a seed crystal into a highly 
concentrated silicate solution. Here we describe a new experimental method that uses a 
controlled hydrostatic pressure to deliver a salt solution into a reaction vessel containing 
the silicate ions. Using this approach, the pressure is either kept constant or decreases 
s;owly as the zinc sulfate solution flows into the reaction vessel. Our experiments show 
the three known growth regimes (jetting, popping, budding), and also produce single 
tubes that fill the vessel in a horizontally undulating but vertically layered fashion 
(crowding). The resulting, dried product has a relatively low density and forms a 
continuous structure from top to bottom. We analyze the dependence of these growth 
modes on the hydrostatic pressure and reactant concentrations.



	

Session  Physical 
Time 4:15 – 6:15 Saturday 

TRACKING MOLECULAR CONFORMATIONS OF STEARIC ACID IN 
SURFACE-ADSORBED MONOLAYERS 

Elizabeth L. Stewart 
Florida Institute of Technology, 150 West University Boulevard Melbourne, Fl 32901, 
United States 
When stearic acid molecules are absorbed onto highly oriented pyrolytic graphite, they 
adsorb in such a way as to create both syn and anti conformers in similar proportions.  
This is an unexpected observation, since the syn conformer is lower in energy by ~13.5 
kJ/mol according to DFT calculations, which would thermodynamically favor the syn 
conformation by a 99:1 ratio.  It is possible to determine the conformer of individual 
molecules in scanning tunneling microscopy (STM) topography images by analyzing the 
characteristics of the dimer ring. In a low drift setting, it was possible to identify and 
track individual molecules of stearic acid. The images were analyzed individually in 
order to identify conformers, and then placed chronologically in order to track each 
molecule and determine if there were any conformational interconversions over time. A 
total of 159 STM images were collected for this experiment in which a select few 
molecules were tracked.  Tracking molecules was accomplished by correlating similar 
characteristics of molecules for consecutive scans. The molecules that were selected to 
be tracked were based on the overall clarity and distinction of shape throughout the 
sequence of images. The overall duration of the scanning sequence where molecules 
were tracked lasted for a little less than half an hour.  The results showed that the dimer 
rings do not interconvert between conformations over the time period measured.  
Therefore, it may be inferred that an initial adsorption occurs wherein the dimer ring 
may adsorb in either of the two alignments; then the molecules pack in such a way that 
the dimer ring remains strongly adsorbed to the surface; and once packed on the 
surface, the barrier to rotation of the dimer ring becomes large enough to preclude 
additional conformational interconversion.



	

Session  Organic 
Time 4:15 – 6:15 Saturday 

SYNTHESIS AND CHARACTERIZATION OF BODIPY DYES FOR USE 
IN BIOLOGICAL ZINC ION IMAGING 

Kirsten L. Daykin and Dr. Lei Zhu 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306, USA 
Zinc(II) ions play various roles in biological processes occurring within the body. We 
have developed fluorescent zinc sensors displaying the dipicolylamine (DPA) 
functionality as the receptor for zinc, and boron dipyrromethene (BODIPY) core as the 
fluorescent reporter. BODIPY dyes can be synthesized in several different ways, 
allowing for much diversity in not only dye structure, but also in the resulting dye 
properties. We explore our interest on this front by altering the linker length between the 
BODIPY core and the zinc detection unit. By doing so, we can determine the differences 
in the photoinduced electron transfer (PET) efficiency utilized in this zinc-detection 
method that is caused by the linker length. The resulting dyes were also used in cell 
imaging, and their physical properties were compared.



	

Session  Inorganic 
Time 6:25 – 7:00 Friday Edinburgh VII-VIII 

EASILY ACCESSIBLE Cu(III) IN TRINUCLEAR AND HEXANUCLEAR 
PYRAZOLATO COMPLEXES; SPECTROSCOPIC AND REACTIVITY 

STUDIES 
Raphael G. Raptis, Logesh Mathivathanan, Dave Kreiger, Kaige Shi, Athanasios 

Boudalis 
Department of Chemistry and Biochemistry, Florida International University, Miami, FL 
33199 
Full charge delocalization over planar Cu3(µ3-O)-units allows easy access to the less 
common +3 oxidation state of copper in mixed-valent [Cu3(µ3-O)]5+ species (formally 
CuII

2CuIII) of trinuclear and hexanuclear complexes. Judicious chemical substitution 
around the redox-active core allows tuning of the electrochemical process in the range 
of E1/2 = -0.13 – +0.45 V (vs. Fc+/Fc). The chemically or electrochemically generated 
mixed-valent species have been characterized by spectroscopic methods, including 
XPS and XAS. Both oxidized [Cu3(µ3-O)]5+ and [Cu6(µ3-O)2]10+ species oxidize organic 
substrates, while the latter also oxidizes H2O.



	

Session  Physical 
Time  5:30 – 7:30 Thursday 

STEADY-STATE AND TRANSIENT ABSORPTION STUDY OF 
PRUSSIAN BLUE ANALOGUES 

Jiangchao Chen, Yingzhu Chen,  Ashley Felts,  Olivia Risset, Tatiana V. Brinzari, Mark 
W. Meisel, Daniel R. Talham, and Valeria D. Kleiman 

Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA 
Department of Physics and National High Magnetic Field Laboratory, University of 
Florida, Gainesville, FL 32611-8440, USA 
Prussian Blue Analogues (PBAs) can undergo charge transfer induced spin transitions 
leading to photo and thermal induced magnetism. To understand the process, we 
investigate two samples, one which can undergo the photo induced transition (I=, 
Rb0.24Co[Fe(CN)6]0.74.3H2O) and another which cannot (II= Rb0.55Co[Fe(CN)6]0.85.nH2O). 
We collect absorption spectra as a function of temperature, allowing us to independently 
identify changes associated with thermal effects from those spectral changes 
associated solely with the change in spin.  
The thermal effect manifest itself as a shift on the broad absorption band observed in 
the visible whereas the spin change can be identified with a new absorption band at 394 
nm and an additional buried band at 632 nm. The absorptivity of these two bands 
follows the same behavior as the magnetization, with a sudden change in the 250-260 
K, associated with the formation of the metastable high spin state. Preliminary Transient 
Absorption experiments were also performed to elucidate the population of the high spin 
state.  



	

Session  Materials 
Time 5:30 – 7:30 Thursday  
ENERGY AND ELECTRON TRANSFER CASCADE SELF-ASSEMBLED 

BILAYERS FOR APPLICATION IN DYE-SENSITIZED SOLAR CELLS 
Omotola O Ogunsolu, Ian Murphy, Jamie Wang, Kenneth Hanson 

Materials Science and Engineering, Florida State University, Tallahassee, Florida 
32306, United States  Department of Chemistry and Biochemistry, Florida State 
University, Tallahassee, Florida 32306, United States 
Dye-sensitized solar cells (DSSCs) are a promising low-cost alternative to traditional 
solid-state solar cells. Current state of the art DSSC rely on the incorporation of multiple 
chromophores, via either codeposition or pre-formed assemblies, as a means of 
increasing broad band light absorption. These strategies suffer from inherent 
drawbacks, including decreased total light absorption by each of the chromophores, low 
surface loadings (&lt;60%), and complex, multistep syntheses. In this poster, we explore 
the self-assembly of two complementary chromophores on nanocrystalline metal oxide 
surfaces as well as the photophysical and electrochemical properties of the film. We 
demonstrate that the energetics of the chromophores are such that the bilayer facilitates 
directional energy and electron transfer towards the metal oxide surface. The I-V curve, 
incident-photon-to-current efficiency as well as electrochemical impedance 
spectroscopy for the bilayer DSSCs are also reported.



	

Session  Biochemistry / Chemical Biology 
Time  5:30 – 7:30 Thursday 

EFFECTS OF NATURAL POLYMORPHISMS OF NON-B HIV-1 PR ON 
PROTEIN DYNAMICS 

Trang Tran1, Zhanglong Liu1, Ben M. Dunn2, Gail E. Fanucci1* 
1 Department of Chemistry, University of Florida, Gainesville, FL 32611 2 Department 
of Biochemistry and Molecular Biology, Gainesville, FL 32610 * To whom 
correspondence should be addressed: fanucci@chem.ufl.edu 
HIV-1 protease (PR) is essential to the maturation of HIV-1 virus as it post-
translationally cleaves the viral polyproteins gag and gag-pol. Inhibition of HIV-1 PR 
lead to non-infectious immature virus. This makes HIV-1 PR a drug target for HIV 
infection. The flaps of HIV-1 PR play an important role in its catalytic activity as they 
control access of substrate as well as inhibitor to the catalytic pocket of the protease. 
The flaps of HIV-1 PR adopt different conformations: closed, semi-open, wide-open, 
and curled-open [1]. Our previous study suggests natural polymorphisms can affect 
conformational ensembles of the protease, hence protein dynamics [2]. In this study, 
double electron-electron resonance (DEER) is utilized to study how natural 
polymorphisms affect protein conformational ensembles in non-B HIV-1 PR variants 
including subtypes H, F, and D, and CRFs AC, BF, and AG. 



	

Session  Organic 
Time  6:25 – 7:00 Friday Edinburgh X-XI 

SYNTHESIS OF NOVEL ANTIINFECTIVE AGENTS 
Ankush Kanwar, Benjamin J. Eduful, Linda Barbeto, Andrea Lemus, Jeanine Yacoub, 
Zachary Shultz, Brian A. Vesely, Tina S. Mutka, Ala Azhari, Dennis E. Kyle and James 

W. Leahy 
University of South Florida 
Infectious diseases remain the single greatest global risk to human health. Given the 
omnipresent threat of microbial resistance to treatment, there is a tremendous need to 
continue to develop new compounds with potentially novel mechanisms of action to help 
treat diseases such as malaria, leishmaniasis and toxoplasmosis. Efforts in these areas 
will be discussed.
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IN SITU TRANSMISSION ELECTRON MICROSCOPY INVESTIGATION 

OF THE ELECTROCHEMICAL LITHIATION–DELITHIATION OF 
COBALT SULFIDE-CARBON NANOTUBE CORE-SHELL NANOWIRES 

Wenzhi Li 
Department of Physics, Florida International University, Miami, FL 33199, USA 
Carbon nanotube (CNT)-encapsulated metal sulfides are promising candidates for 
application as anode materials in lithium ion battery (LIB). However, the electrochemical 
behavior and mechanism of this type of nanomaterials still remain unclear. A 
comprehensive understanding of the lithiation mechanism at nanoscale of this type of 
composites will benefit the design and development of high-performance LIB materials. 
Here, we use cobalt sulfide nanowire-filled CNTs as a model material to investigate the 
lithium storage mechanism by in situ transmission electron microscopy. The structure of 
cobalt sulfide-filled CNT and its electrochemical lithiation-delithiation when serving as 
the anode for a lithium ion battery has been studied. The results show that the 
encapsulation of cobalt sulfide within a closed carbon nanotube will improve significantly 
the cyclability during the lithiation-delithiation cycles. This work was supported by the 
American Chemical Society Petroleum Research Fund (grant# 51766-ND10) and the 
U.S. National Science Foundation (grant# CMMI-1334417 and DMR-1506640).



	

Session  Physical 
Time 5:30 – 7:30 Thursday 
BIOMIMETIC ORGANIZATION OF BARIUM CARBONATE NANORODS 

AND AMORPHOUS SILICA 
Elias Nakouzi, Yara E. Ghoussoub, Pamela Knoll, and Oliver Steinbock 

Department of Chemistry and Biochemistry, Florida State University, Tallahassee FL 
32306, USA 
Silica-carbonate biomorphs are purely inorganic microstructures that show smoothly 
curved morphologies such as sheets, worms, and helices. At the nanoscale, biomorphs 
consist of densely packed barium carbonate nanorods that self-assemble these 
complex architectures. We report the occurrence of concentric rings and patchy 
patterns within the biomorph sheets. These features are the result of the nanorods 
aligning along the sheet plane and then tilting out-of-plane during growth. Another set of 
experiments demonstrates a novel technique for biomorph growth in a single phase 
solution and provides more stable growth conditions by eliminating previous transients 
in the chemical reaction.  Using this approach, the pH range is expanded to 10-12.4. 
We observe the preferential formation of worm and helix morphologies at the lower pH 
values and biomorph funnels at larger values.  Our results open new avenues for 
understanding the mechanisms of biomorph formation and in a more general context, 
biomimetic crystallization.



	

Session  Biophysical 
Time 5:30 – 7:30 Thursday 

MOLECULAR MECHANISM OF PROTEIN KINASE SORTING BY 
CDC37, THE KINOME-SPECIFIC COCHAPERONE OF HSP90 

Adam Aboalrouba, Dimitra Keramisanoua, Andrea Divineya, Randy Larsena and Ioannis 
Gelisa 

Chemistry Department, University of South Florida, Tampa, FL 33620 
The kinome specific cochaperone, Cdc37, is involved at a late stage of kinase folding to 
recruit kinases to Hsp90. Despite the striking sequence and structural homology within 
the kinase family there is an intriguing substrate selectivity, where some kinases require 
the Hsp90-Cdc37 pair, while others not. We have used a combination of NMR and 
fluorescence spectroscopy, together with limited proteolysis coupled to mass 
spectrometry, to reveal the molecular basis of the underlying selectivity. We 
demonstrate that within the Hsp90-Cdc37 pair, Cdc37 is able to sense the thermal 
stability of protein kinases. It does so, by inducing local unfolding only to bona fide 
substrates that are inherently less stable and producing a metastable conformation that 
has high affinity for Hsp90. Chaperone-independent kinases that are inherently stable, 
although recognized by Cdc37, do not undergo a conformational transition and readily 
dissociate. Thus, Cdc37 subjects kinase catalytic domains to a controlled 
conformational stress as a mechanism for sorting client kinases.



	

Session  Computational Chemistry 
Time  10:15 – 10:45 Saturday Edinburgh IV 
DENSITY FUNCTIONAL THEORY AND ITS APPLICATIONS TO CLEAN 

AND SUSTAINABLE ENERGY: TOWARDS THE CARBON NEUTRAL 
HOLY GRAIL 

Jose L. Mendoza-Cortes 
1 Department of Chemical and Biomedical Engineering, Florida State University and 
Florida A&M, College of Engineering, 2 Scientific Computing Department, Dirac 
Science, 3 Materials Science and Engineering, High Performance Materials Institute, 4 
Condensed Matter Science, National High Magnetic Field Laboratory. 
Computational chemistry and materials science algorithms are now powerful enough 
that they can predict many properties of materials and molecules before they are 
synthesized. By implementing and developing new approaches to calculate materials 
and chemical properties in super- computers, we have predicted over 100,000 materials 
for energy storage and catalysis.[1-10] The computations predicted several new materials 
which were made and tested in the lab, leading to the discovery and development of 
five new materials that overcome the DOE-targets for methane and molecular hydrogen 
storage as well as new mechanistic insights allowing to design better catalysis.[7-10] The 
intend of all this work is towards developing an alternative way to generate and store 
energy; i.e. conversion of sunlight into chemical fuels. 
Our approach is thus inspired in Nature, where sunlight, water, and carbon dioxide is 
converted to chemical fuels called carbohydrates. However, we intend to convert 
sunlight and water into another fuel called molecular hydrogen. The advantage of 
\burning" molecular hydrogen is that it can generate electricity and as only side product 
is water vapor. Thus we can close the cycle and approach a carbon neutral source of 
energy and storage that can restored.[11-12] In a recent effort to close the loop towards a 
possible sustainable and clean energy, we found a new strategy for tuning the band gap 
of layered materials to capture light which may couple to its intrinsic water-splitting 
catalytic properties, thus resembling photosynthesis.[13] What this means is that we can 
capture sunlight effectively with abundant and cheap elements, which is also good at 
converting water into molecular Hydrogen and Oxygen. This is a promising building 
block to make the entire process sustainable. 
Our ultimate goal is to use sunlight, water and carbon dioxide and generate chemical 
fuels easier to handle such as methanol or ethanol. We will present our first efforts done 
in this direction.[14]
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CONTROLLING PHASE TRANSITIONS IN METAL ORGANIC 
FRAMEWORKS USING HETEROSTRUCTURE NANOPARTICLES 

Carolyn M. Averback and Daniel R. Talham 
Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA 
This study is aimed at affecting the phase transition of a metal organic framework 
(MOF) by coupling two ammonium metal formate MOFs in a heterostructure. 
Ammonium nickel formate, [NH4][Ni(HCOO)3], and ammonium manganese formate, 
[NH4][Mn(HCOO)3], which each undergo paraelectric to ferroelectric phase transitions 
resulting from ordering of the NH4+ cations in the hexagonal channels of the MOF, will 
be coupled in heterostructure nanoparticles to determine if the phase transition in one 
component can be affected by the other component. A new synthetic route to 
nanometer scaled [NH4][Ni(HCOO)3] particles is demonstrated in this work.
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INTERFACE-INDUCED STRAIN AND ITS INFLUENCE ON 
PHOTOMAGNETIC PROPERTIES IN PRUSSIAN BLUE ANALOGUE 

CORE-SHELL HETEROSTRUCTURES 
Ashley C. Felts1, Matthew J. Andrus1, Elizabeth S. Knowles2, Pedro A. Quintero2, Akhil 
R. Ahir1, Olivia N. Risset1, Carissa H. Li1, Isabelle Maurin3, Gregory J. Halder4, Khalil A. 

Abboud1, Mark W. Meisel2, and Daniel R. Talham1 
1Department of Chemistry, University of Florida, Gainesville, Florida 32611-7200, 
United States 2Department of Physics and the National High Magnetic Field Laboratory, 
University of Florida, Gainesville, Florida 32611-8440, United States 3Physique de la 
Matière Condensée, UMR 7643, CNRS, Ecole Polytechnique, 91128 Palaiseau, France 
4X-ray Science Division, Argonne National Laboratory, Argonne, Illinois 60439, United 
States 
The use of light to control magnetism in materials holds potential for new directions in 
energy-assisted magnetic recording.  A series of Prussian blue analogue (PBA) 
heterostructures composed of photoactive RbaCob[Fe(CN)6]c·mH2O (RbCoFe-PBA) 
cores and ferromagnetic KjNik[Cr(CN)6]l·nH2O (KNiCr-PBA) shells of varying thickness 
were studied using magnetometry and powder X-ray diffraction.  The RbCoFe-PBA core 
undergoes a charge transfer-induced spin transition (CTIST) through change in 
temperature or by excitation with light at low temperatures, resulting in changes in both 
magnetization and volume.  The change in volume of the RbCoFe-PBA induces a strain 
in the KNiCr-PBA shell at low temperatures, which is relieved with light.  The coupling 
between the heterostructure components is investigated structurally using the 
Williamson-Hall technique to extract information about strain in the individual 
components as a function of the CTIST process.
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NON-CYTOTOXIC QUANTUM DOT-CHITOSAN NANOGEL 
BIOSENSING PROBE FOR POTENTIAL CANCER TARGETING AGENT 

Tyler Maxwell1,2 , Tahmina Banu 2,3, Edward Price 1,2, Jeremy Tharkur 2,6, Maria 
Nogueira Campos 2,4, Andre Gesquiere 1,2,3,5,  and Swadeshmukul Santra 1,2,3,6 

1     Department of Chemistry, University of Central Florida, 4000 Central Florida Blvd., 
Orlando, FL 32816, USA 2   NanoScience Technology Center, University of Central 
Florida, 12424 Research Parkway, Suite 400, Orlando, FL 32826, USA 3   Department 
of Material Science and Engineering, University of Central Florida, 127600 Pegasus 
Drive, Engineering 1, Suite 207, Orlando, FL 32816, USA 4   Institute of Science and 
Technology, Federal University of Alfenas, Rodovia José Aurélio Vilela, 11999, Poços 
de Caldas, MG 37715-400, Brazil 5   CREOL, The College of Optics and Photonics, 
University of Central Florida, P.O. Box 162700, Orlando, FL 32816, USA 6   Burnett 
School of Biomedical Sciences, University of Central Florida College of Medicine, 6900 
Lake Nona Boulevard, Orlando, FL 32827, USA 
Quantum dots (Qdot) biosensors have the ability to provided valuable information to 
researchers and also deliver cargo inside cells. In this study, we report the design and 
synthesis of a non-cytotoxic Qdot-chitosan nanogel composite using straight-forward 
cyanogen bromide (CNBr) cross-linking. The probe was characterized by spectroscopy 
(UV-Vis, fluorescence), microscopy (fluorescence, SEM, TEM) and DLS. This 
activatable (“OFF”/“ON”) probe contains a core/shell Qdot (CdS:Mn/ZnS), where 
dopamine is bound to the surface which acts as a model drug and fluorescence 
quencher. Dopamine capped “OFF” Qdots can react with intercellular glutathione which 
releases the dopamine and turns the Qdots “ON” restoring photoluminescence. The 
Qdot-dopamine conjugate was coated with chitosan (natural biocompatible polymer) 
bound with fluorescein isothiocyanate (fluorescent dye) and folic acid (targeting). To 
assess cancer targeting, the uptake of the probe was measured on different cell lines. 
The probe’s cytotoxicity was also evaluated on these cells and was shown to be 
nontoxic.
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STRUCTURE-ACTIVITY RELATIONSHIP OF INDOLE-BASED 5-OXO-6, 

8, 11, 14-EICOSATETRAENOIC ACID (5-OXO-ETE) RECEPTOR 
ANTAGONISTS 

Qiuji Ye, Shishir Chourey, Chintam Nagendra Reddy, Rui Wang,Chantal Cossette, 
Sylvie Gravel, William S. Powell, Joshua Rokach 

Claude Pepper Institute and Department of Chemistry, Florida Institute of Technology, 
150 West University Boulevard, Melbourne, FL 32901, USA 
Arachidonic acid (AA) is converted to biologically active metabolites by different 
pathways, the most important of which is initiated by 5-lipoxygenase (5-LO). 5-
hydroxyeicosatetraenoic acid (5-HETE) is the major product of the 5-LO pathway in 
human leukocytes, and it is oxidized into 5-oxo-6, 8, 11, 14-eicosatetraenoic acid (5-
oxo-ETE) under oxidative stress. 5-oxo-ETE is the most potent chemotactic factors for 
human eosinophils, and it stimulates the late-phase asthma attackvia a selective Gi-
protein coupled receptor, known as OXE receptor (OXE-R). To design an OXE-R 
antagonist, we have conducted a detailed structure-activity study on the 5-oxo-ETE 
molecule to understand the essential functional groups that are required for the OXE 
receptor to recognize its substrate. We learnt that both the saturation of the double 
bonds, the shortening of the ω-end carbon chain, and esterification of the carboxyl 
group decreases activity. Based on these results, we have discovered a lead 
compound, which contains a 5-oxovalerate substituent, as an OXE receptor antagonist. 
In order to prevent the 5-oxovalerate substituent from any potential metabolism by β-
oxidation, we modified the substituent by adding bulky groups to its 3-position. We 
found out that any addition of bulky groups to the 5-oxovalerate moiety reduce potency. 
In contrast, addition of a single methyl group leads to an improved potency. Based on 
some models we constructed, it appears that the S-isomer of the mono-methylated 
compound will have less interference with the receptor, and will further improve the 
potency.
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LINE NARROWING IN NMR USING PATHWAY SELECTIVE PULSES 
Lauren F. O’Donnell1, Clark D. Ridge2 and Jamie D. Walls1 

1Department of Chemistry, University of Miami, Coral Gables, FL 33124 2Center for 
Food Safety and Applied Nutrition, United States Food and Drug Administration, 5100 
Paint Branch Parkway, College Park, MD 20740 
We recently introduced an NMR pulse sequence, referred to as a reverse INEPT 
pathway selective pulse (RIPSP), that selectively excites only those 1H spins that are 
coupled to a 13C nucleus [L.F. O’Donnell et al., J. Mag. Res. 250 (2015) 63-70]. One 
unexpected observation was that application of the RIPSP followed directly by 1H 
detection resulted in a 10-20% line narrowing in a variety of 13C-labeled compounds 
containing non chemically-equivalent 1H spins. However, in simple compounds such as 
13CHCl3, negligible line narrowing was observed after application of the RIPSP. In this 
presentation, we present experimental and theoretical results that suggest that the 
observed line narrowing is a result of correlated B0 and RF inhomogeneity along with 
spin diffusion during the RIPSP mediated by 1H-1H scalar spin-spin couplings. With this 
understanding, we propose further strategies to enhance the coupling between B0 and 
RF inhomogeneity to improve resolution in 1D NMR experiments.
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BINDING AFFINITIES OF GALECTIN-3 FOR TUMOR-ASSOCIATED 
MUC1 GLYCOPEPTIDES 

Maria C. Rodriguez,1 Sabine André,2 Hans-Joachim Gabius,3 and Mare Cudic1 
1 Florida Atlantic University, Boca Raton, FL, USA 2 Faculty of Veterinary Medicine, 
Ludwig-Maximilians-University, Munich, Germany 
Mucins of cancer cells are subject to malignancy-associated alterations in their glycan 
presentation. Given the evidence that human galectin-3 can interact with mucins and 
also weakly with free tumor-associated Thomsen-Friedenreich (TF) antigen, we here 
report binding analysis of galectin-3 interaction with TF antigen, as it exists in its natural 
cellular context, presented by MUC1, as a step to characterize the molecular origin of 
the high selectivity of endogenous lectins to their natural counter-receptors. The 
assembly of glycosylated MUC1 peptides was performed using standard Fmoc-based 
automated solid-phase peptide chemistry, and the building block approach was used for 
the incorporation of the Fmoc-protected O-glycosylated Thr/Ser. We have evaluated two 
synthetic approaches toward the glycosylated amino acid building block that rely on the 
synthesis of a suitable protected 2-azido disaccharide glycosyl donor. The binding 
affinities of MUC1 glycopeptides for galectin-3 were assessed by isothermal titration 
calorimetry (ITC), an AlphaScreen-based assay, and in a more physiologically relevant 
setting, using tumor cell lines representing the natural complexity of glycan chains. 
Based on the isothermal titration calorimetry (ITC) data, the position of the attachment 
did not play a major role, however, the presence of the peptide backbone and its length 
significantly influenced the thermodynamic binding profile. The dissociation constants 
for interaction of galectin-3 and the glycosylated MUC1 fragments decreased up to 10 
times in comparison to that of the free TF disaccharide. No binding was observed for 
the non-glycosylated control version of the MUC1 peptide. The most notable feature of 
the binding of MUC1 glycopeptides to galectin-3 was a shift from a favorable enthalpy to 
an entropy-driven binding process. The comparatively diminished enthalpy contribution 
to the free energy was compensated by a considerable gain in the entropic term. In 
summary, the presentation of this tumor-associated carbohydrate ligand by the natural 
peptide scaffold enhances its affinity, highlighting the significance of model studies of 
human lectins with synthetic glycopeptides.
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CATIONIC GROUP 13 COMPOUNDS IN DIFFERENT OXIDATION 
STATES: SYNTHESIS AND REACTIVITY 

Rudolf J. Wehmschulte 
Department of Chemistry Florida Institute of Technology 150 West University 
BoulevardMelbourne, FL 32901 
Although the +3 oxidation state is thermodynamically most stable for Group 13 
compounds, the +1 oxidation state can also be realized under carefully controlled 
conditions. Very strong Lewis acids of the general formula [R2M]+[A]- (M = Al, Ga; A = 
weakly coordinating anion) can be prepared through alkide abstraction from precursors 
such as R2MEt. These cationic species have been by applied as catalysts for 
intramolecular hydroamination of aminoalkenes and hydrosilation of olefins and 
carbonyl functional groups including CO2. The redox reaction of Ag[CHB11Cl11] with 
indium or gallium metal affords the arene solvated ionic species [M(arene)n][CHB11Cl11], 
which contain indium or gallium in the less common +1 oxidation state. In the case of 
the indium +1 cation, its Lewis acidity has been reduced sufficiently to prevent a strong 
interaction with phosphine or carbene donor ligands. This is exemplified by the 
observation that a diarylphosphinoalkyne coordinates to the indium cation through the 
triple bond and the π-system of one of the aromatic subsituents but not through the 
phosphorus donor center.
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A METAL–ORGANIC MATERIAL PLATFORM BASED UPON 
ALTERNATING 4- AND 6-CONNECTED NODES 

Tony Pham,1 Sameh K. Elsaidi,1,2 Mona H. Mohamed,1,2 Michael J. Zaworotko,3 and 
Brian Space1 

1Department of Chemistry, University of South Florida, 4202 East Fowler Avenue, 
CHE205, Tampa, FL 33620-5250, United States 2Chemistry Department, Faculty Of 
Science, Alexandria University, P.O. Box 426, Ibrahimia, Alexandria 21321, Egypt 
3Department of Chemical &amp; Environmental Sciences, University of Limerick, 
Limerick, Republic of Ireland 
The fsc (four six type c) metal–organic material (MOM) platform is formed from 
alternating 4-connected [Cu2(CO2R)4] and 6-connected [Cu(AN)4]2+ (AN = aromatic 
nitrogen donor) moieties. Pore size control in this family of fsc MOMs was exerted by 
varying the length of the ligand, whereas pore chemistry was implemented using 
unsaturated metal centers (UMCs) and the use of either organic 1,5-
napthalaenedisfulfonate (NDS) or inorganic SiF6

2– ("SIFSIX") pillars. For MOMs that 
were synthesized using NDS, CO2 sorption studies revealed higher isosteric heat of 
adsorption (Qst) for the material with the smallest pore sizes. In addition, using SIFSIX 
instead of NDS as a pillar resulted in eclipsed [Cu2(CO2R)4] moieties; the space 
between these moieties allows for a strong CO2 binding site that can be regarded as an 
example of a single-molecule trap.
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COMPLEX CARBIDE INTERMETALLICS GROWN FROM METAL FLUX 

Tate Engstrand, Susan Latturner 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee FL, 
USA 
Pr21Fe8Si7C12 and Pr61.82(1)Fe20.62(4)Si17.56(5)C32 were synthesized in a metal flux reaction 
using a low melting mixture of praseodymium and nickel metals as the solvent. 
Structures were determined from SC-XRD (Pr21Fe8Si7C12: cubic, Fm-3m, a = 15.591(1) 
Å; Pr61.82(1)Fe20.62(4)Si17.56(5)C32: tetragonal, P4/mmm, a = 15.5733(7) Å, c = 11.3210(5) 
Å). Both products have similar elemental ratios and form from the same reaction 
stoichiometry, but can be separated based on the temperature at which they crystallize. 
The cubic phase is a new analog of the previously reported La21Fe8Sn7C12 structure 
type. The tetragonal phase features trigonal planar FeC3 subunits that share corners to 
form a framework of cylindrical channels which are filled with silicon-centered 
praseodymium clusters (Si@Prx, where x = 8 – 12). This compound undergoes an 
antiferromagnetic transition below ~17 K, caused by ordering of the Pr3+ moments. 
Field-dependent measurements show possible competition between ferromagnetic and 
antiferromagnetic coupling forces. 
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INCORPORATION OF NUCLEAR QUANTUM EFFECTS INTO 
TRAJECTORY-BASED DYNAMICS OF LARGE MOLECULAR SYSTEMS 

Sophya Garashchuk 
Dept of Chemistry and Biochemistry, University of South Carolina 
The classical dynamics of nuclei is adequate in many situations (high-temperature, 
high-energyprocesses), providing insight into chemical processes. Yet it is well-known 
that the nuclearquantum effects (NQE), such as the zero-point energy, tunneling and 
nonadiabatic dynamics,are sometimes important. The effect of selective deuterium 
substitution on the open circuitvoltage in a blend of poly(3-hexylthiophene)(P3HT) and 
[6,6]-phenyl-C61-butyric acidmethyl ester (PCBM) has recently been demonstrated 
experimentally. We explore a 221-atom model of a polymer-wrapped PCBM molecule. 
The protonic and deuteronicwavefunctions for the H/D isotopologues of the hexyl side 
chains are described within theQuantum Trajectory/Electronic Structure approach 
where the dynamics is performedwith newly developed nonlinear corrections to the 
quantum forces, necessary to describe thenuclear wavefunctions; the classical forces 
are generated with the Density Functional TightBinding method. The resulting protonic 
and deuteronic time-dependent wavefunctions areused to assess the effects of isotopic 
substitution (deuteration) on the energy gaps relevant tothe charge transfer for the 
donor and acceptor electronic states. While the isotope effect on theelectronic energy 
levels is found negligible, the quantum-induced fluctuations of the energy gapbetween 
the charge transfer and charge separated states due to nuclear wavefunctions 
mayaccount for experimental trends by promoting charge transfer in P3HT/PCBM and 
increasingcharge recombination on the donor in the deuterium substituted P3HT/PCBM.
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PHOTONIC ORGANIC LIQUID CRYSTALS FPR SOLAR ENERGY 
CONVERSION 

Mercedes M. A. Mazza, Qiaoyu Hu, Shiori Yamazaki, Dieu X. Mai, Suyog Padgaonkar, 
Samuel Peurifoy, Ariane Goncalves, Amy M. Scott 

Department of Chemistry, University of Miami, 1301 Memorial Drive,Coral Gables FL 
33146-2508, USA 
Small organic liquid crystalline molecules are an emerging class of materials appearing 
more recently as promising material for high efficiency organic photovoltaic (OPV). The 
strenght of liquid crystals for OPVs relies on the possibility to obtain high-ordered thin 
films directly from solution-processible organic materials and to tune the photophysical 
properties by using different building blocks for new electron donors and acceptors. 
Crucial, in the choice of building blocks, is the understanding of the photoinduced 
dynamics of charge separation, transport, and recombination. By combining steady-
state spectroscopy, spectroelectrochemstry , and femtosecond transient absorption 
(TA) spectroscopy, we were able to investigate a new electon donor tryphenilamine-
based. In particular TA experiments have provided a deep overview of the photoinduced 
and optical dynamics of the sample in solution and in solid state, highlighting then the 
differences between amorphous solid state and high-ordered spherulite state.
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PHYTOCHEMICAL COMPOSITION AND ANTIOXIDANT PROPERTIES 
OF CRUDE EXTRACTS FROM FOUR AFRICAN MEDICINAL PLANTS 

Edith N. Onyeozili1, Egwu Eric Kalu2, Charissa Obeng-Nyarko3, Leeds Currie-
Hackman1, Edesthele Decius3, and Alaine K. Sharpe1. 

1Dept. of Chemistry, Florida A&amp;M University, Tallahassee, FL 32307 USA 2Dept. of 
Chem. &amp; Biomedical Engineering, Florida A&amp;M Univ. and Florida State Univ., 
Tallahassee, FL 32310 USA 3Dept. of Biology, Florida A&amp;M University, 
Tallahassee, FL 32307 USA 
Qualitative and quantitative phytochemical analyses, as well as investigation of 
antioxidant activities of four African medicinal plants, are reported. Standard procedures 
and thin layer chromatographic techniques were used to determine the phytochemical 
constituents of the extracts. The DPPH method was used to investigate the antioxidant 
activities of crude extracts and percent inhibition of the DPPH radical evaluated. 
Quantitative determination of the phenolic contents of the plants was carried out by the 
Follin-Ciocalteu method, and the correlation between antioxidant activity and phenolic 
content studied. Our findings on these studies will be presented.
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MULTIFARIOUS ROLES FOR BREVETOXINS: IMPLICATIONS FOR 
ENDOGENOUS FUNCTION AND ALTERNATE TOXICITY 

Wei Chen and Kathleen Rein 
Department of Chemistry and Biochemistry Florida International University 
The Florida red tide organism Karenia brevis blooms almost annually in the Gulf of 
Mexico. K. brevis blooms have been associated with massive fish, bird and marine 
animal poisonings, including several manatee die-off events, dolphin strandings and 
poisonings of loggerhead turtles. Exposure to brevetoxins as aerosols during red tide 
events can result in respiratory distress and the consumption of tainted shellfish induces 
a syndrome known as neurotoxic shellfish poisoning (NSP). These effects have been 
attributed to the neurotoxic properties of the brevetoxins, a suite of toxins produced by 
K. brevis which are known to bind to and activate voltage gated sodium channel in 
neuronal and muscle cells. However, the endogenous role of the brevetoxins is still 
unclear. Localizing brevetoxin with in the K. brevis cell and identifying native receptors 
may clarify this role. Using fluorescent and photoaffinity probes, we showed that 
brevetoxin is located in the chloroplast where it seems to shuttle between two proteins 
in a pH dependent manner. The two proteins are the light harvesting complex II (LHCII) 
and thioredoxin (Trx). LHCII is essential not only for harvesting light energy, but also for 
dissipation of light energy under high light conditions. The process of dissipating light 
energy safely is called non-photochemical quenching (NPQ). We found a positive 
correlation with the brevetoxin content and the ability to perform NPQ in K. brevis cells. 
In addition have recently shown that the most abundant of the brevetoxins (PbTx-2) is 
an inhibitor of the enzyme thioredoxin reductase (TrxR). TrxR is present in all living 
organisms and is responsible for maintaining redox homeostasis within a cell through its 
substrate thioredoxin (Trx). This activity suggests a native role for brevetoxin in 
regulating redox homeostasis and the ubiquitous nature of TrxR suggests that PbTx-2 
may interfere with redox homeostasis in other organisms as well. A number of studies 
have reported a correlation between brevetoxin exposure and oxidative stress. Several 
markers of oxidative stress were elevated in rescued Florida manatees and loggerhead 
turtles after exposure to red tide blooms. Fish gills, oysters, coral larvae, and human cell 
lines have all shown increased indicators of oxidative stress and DNA damage in 
response to brevetoxin exposure. These effects cannot be easily rationalized on the 
basis of activation of sodium channel. A mechanism for brevetoxin induced oxidative 
stress has not yet been identified. Some marine algae, including K. brevis, mammals 
and other higher organisms produce a type of TrxR which incorporates the rare amino 
acid, selenocysteine (Sec). This amino acid is crucial for TrxR’s antioxidant activity and 
when this residue is compromised, TrxR is converted into a SecTRAP (selenium 
compromised thioredoxin reductase-derived apoptotic protein). The inhibition of TrxR by 
conversion to secTRAPS depletes cells of Trx, a key player in redox regulation, 
contributing to oxidative stress. Additionally, SecTRAPS are actually pro-oxidants 
resulting in the production of hydrogen peroxide. A number of cancer drugs (cisplatin 
and arsenic trioxide) kill cancer cells in this way. We have shown that PbTx-2 reacts 
with the amino acid Sec, forming a covalent adduct. We propose that the mechanism of 



	

brevetoxin induced oxidative stress is through the alkylation of the critical Sec residue in 
TrxR with induction of oxidase activity.
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GIANT MAGNETIC MOLECULES FROM ALCOHOLYSIS: Mn84 AND 
Mn70 

Jessica Waters, Annaliese Thuijs, Khalil A. Abboud, George Christou 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
The field of giant molecular clusters has been the focus of intense research for almost 
three decades due to their often high symmetries, intricate architectures and interesting 
properties. The relevance of these clusters spans many fields such as bioinorganic 
chemistry, catalysis, and even molecular magnetism. Giant 3d or 3d/4f clusters often 
exhibit intriguing magnetic properties such as single-molecule magnetism. Single-
molecule magnets (SMMs) possess a combination of a large ground state spin (S) and 
a negative (Ising, or easy-axis) magnetoanisotropy, as gauged by the zero-field splitting 
parameter, D. Clusters containing MnIII have proven to be one of the most fruitful 
sources of SMMs due to their Jahn-Teller distortion providing a significant molecular 
anisotropy, so it is not surprising that this element would be the basis of some of these 
giant magnetic clusters, namely the Mn84 and Mn70 wheels. These SMMs exhibit 
quantum tunneling of magnetization (QTM), an example of large magnetic clusters 
displaying quantum effects even though they are the size of classical nanoparticles. The 
Mn84 and Mn70 clusters thus represent a meeting of the classical and quantum 
approaches to molecular magnetism. Further exploration of Mn alcoholysis reactions 
has now led to high yield syntheses of other Mn84 and Mn70 wheels, and a Mn 
polymer. These products and their magnetic properties will be described.
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HIGH NUCLEARITY PB-MN CAGE-LIKE MOLECULAR CLUSTER 
Elly Earlywine, Khalil A. Abboud, and George Christou 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Heterometallic oxides that incorporate a transition metal and a heavy main group 
element, such as lead, are intriguing because these materials have been shown to have 
interesting physical properties, such as ferroelectricity. In our group to date, the use of 
manganese, with its various stable oxidation states (II-IV), in metal-oxo-carboxylate 
chemistry has led to many clusters with interesting structural and magnetic properties. 
However, there are few Pb-Mn-oxo compounds in the literature, with many of these 
known examples being of low nuclearity. Therefore, we recently initiated an 
investigation of the preparation of high nuclearity Pb-Mn-oxo molecular clusters. In this 
presentation, the synthesis, crystal structure, and preliminary magnetic studies of a new 
Mn-Pb cluster, Mn14Pb, with a cage-like topology will be described, as well as the 
status of further efforts in the investigation of Pb-Mn-oxo cluster chemistry.
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OPTIMIZATION OF THE SYNTHESIS OF NOVEL CYCLIC PEPTIDES 
USING RING CLOSING METATHESIS AND PREPARATION OF 
ANALOGS OF THE KAPPA OPIOID RECEPTOR ANTAGONIST 

ARODYN 
Solomon A. Gisemba and Jane V. Aldrich 

Department of Medicinal Chemistry. The University of Kansas, Lawrence, KS 66045. 
Department of Medicinal Chemistry. The University of Florida, Gainesville, FL 32610. 
Opioid receptors are important therapeutic targets for mood disorders and pain. Kappa 
opioid receptor (KOR) antagonists have recently shown potential for treating drug 
addiction and depression. Arodyn (Ac[Phe1,2,3,Arg4,D-Ala8]Dyn A(1-11)-NH2), an 
acetylated dynorphin A (Dyn A) analog synthesized in our laboratory, has demonstrated 
potent and selective KOR antagonism but is rapidly metabolized by proteases. 
Cyclization of arodyn could enhance metabolic stability and potentially stabilize the 
bioactive conformation. Accordingly, novel cyclization strategies such as ring closing 
metathesis (RCM) are being pursued. However, side reactions involving olefin 
isomerization of O-allyl groups limit the scope of RCM, especially its use to probe how 
modification of important aromatic residues affects the peptide’s pharmacological 
activity. Here we present synthetic methodology optimization (including employing 
microwave heating and isomerization suppressants) using a model dipeptide and its 
application to the synthesis of arodyn analogs. Initial pharmacological data will also be 
presented. Research supported by NIDA grant R01 DA018832. 
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HYPERBRANCHED POLYPEPTIDES VIA SELF-CONDENSING RING-
OPENING POLYMERIZATION OF N-CARBOXYANHYDRIDES 

Megan R. Hill, Andrew C. Turner, Brent S. Sumerlin 
Center for Macromolecular Science &amp; Engineering, George &amp; Josephine 
Butler Polymer Research Laboratory, Department of Chemistry, University of Florida, 
Gainesville, FL 32611 
Hyperbranched and dendritic polymers have gained increasing attention as their highly 
branched architecture leads to desirable properties such as lower solution viscosity, a 
high density of end-groups, and decreased toxicity. Due to their biocompatibility, 
hyperbranched polypeptides have been employed for many medical and biological 
applications, specifically drug delivery. However, their syntheses typically require multi-
step reaction procedures with intensive protecting group chemistry. Herein, we 
demonstrate a strategy to synthesize hyperbranched polypeptide copolymers through 
ring-opening polymerization of N-carboxyanhydrides (NCAs). Carboxybenzyl-protected 
Lysine-NCA [(Cbz)Lys-NCA] was deprotected in-situ to create an NCA inimer (a 
monomer that can also initiate polymerization), leading to hyperbranched polypeptides 
via self-condensing ring-opening polymerization of any NCA-monomer with orthogonal 
protecting groups.
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OXIDATIVE FOLDING OF REDUCED BOVINE PANCREATIC TRYPSIN 

INHIBITOR WITH AROMATIC THIOLS AND THE CORRESPONDING 
DISULFIDES 

Na Zhang and Watson Lees 
Florida International University 
Disulfide bonds play an essential role in stabilizing the biologically active form of many 
pharmaceutical proteins. Traditional redox buffers used for in vitro oxidative protein 
folding, such as GSSG/GSH or DTTox/DTTred, improve the yield of native protein but 
the folding rate is very slow. Aromatic disulfides are small molecule catalysts used for 
the in vitro oxidative protein folding process that improve both the folding yield and rate 
of disulfide-containing proteins. Aromatic disulfides were designed based on protein 
disulfide isomerase (PDI), which is a protein folding chaperone found in vivo that 
catalyzes the folding of disulfide containing proteins. Bovine pancreatic trypsin inhibitor 
(BPTI) is one of the simplest proteins used as a model system to investigate oxidative 
protein folding pathways. In order to elucidate the best in vitro folding conditions for 
BPTI, reduced BPTI was folded with varying concentrations of several different aromatic 
disulfides and thiols. The protein folding reaction mixtures were quenched at specific 
times with acid and then each sample was analyzed by RP-HPLC. For each HPLC 
chromatogram the peak areas were summed and the total area was assigned a value of 
100%. The percentage of native BPTI with the correct set of disulfide bonds was 
determined based upon its relative area. Oxidative folding studies with BPTI confirmed 
that redox buffers containing aromatic thiols and disulfides significantly increased the 
folding rate of BPTI in comparison to the traditional redox buffer containing GSH and 
GSSG. With one combination of aromatic disulfide and thiol almost 90% of native BPTI 
was produced within 2 h. In comparison, after 2 h only 25% of native BPTI was 
produced with the optimal concentration for GSH and GSSG. This study provides new 
insight into facilitating oxidative folding process of disulfide containing proteins using the 
redox buffer of aromatic thiols and disulfides.
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Time 6:05 – 6:25 Friday Edinburgh X-XI 

PHOTOACTIVATABLE BODYPYS 
Lorenzo Sansalone, Yang Zhang, Francisco M. Raymo 

Laboratory for Molecular Photonics Department of Chemistry University of Miami 1301 
Memorial Drive Coral Gables, FL 33146-0431 
Real-time monitoring of biological processes is the ultimate goal to the understanding of 
key steps in cell dynamics. Fluorescent molecular probes have been used for decades 
to elucidate cellular features on the microscale level by conventional fluorescence 
microscopy. The introduction of the super resolution imaging techniques (PALM, STED, 
NSOM) allowed the visualization at the nanoscale level and, although powerful 
techniques, going beyond the diffraction limit requires active control of the probe, either 
via photoactivation or photoswitching. Ideally, a photoactivatable probe would have a 
high molar extinction coefficient (ε), an elevated fluorescence quantum yield (φf) and a 
high photostability once activated. While many molecular probes with such 
characteristics have been synthesized and engineered to absorb and emit light in the 
UV-Visible Region (400-700 nm), it is still challenging to develop very bright Near-
Infrared probes (where B = ε x φ) where the emitter has a desired emission between 
700-900 nm and a large Stokes Shift. Appealing as it sounds, the use of NIR light has 
several advantages such as a reduced sample autofluorescence, less cellular damage 
and higher tissue penetration. Classical approaches to tune bathochromically the probe 
absorption are to extend the conjugation of the molecule π system or to create push-pull 
structures (D-A fluorophores). Although both ways effectively reduce the HOMO-LUMO 
gap, the conformational freedom gained by the molecule often overweights the 
decrease in orbitals energy and new non-radiative pathways predominate over the 
fluorescence radiative processes. Thus, NIR probes generally present optimal 
absorption/emission profiles with very low quantum yields. Our group developed various 
fluorescent probes suitable for fluorescence microscopy, specific to this scope a 
photoactivatable probe composed of a BODIPY moiety covalently attached to a 
benzo[1,3]oxazine indole-based heterocycle was further exploited. The BODIPY core 
was chosen for its large molar absorption coefficient and high fluorescence quantum 
yield while the oxazine provided the photoactivation rationale. Upon illumination at 
specific wavelength, the heterocyclic core of the photochrome opens to extend the 
electronic conjugation of the fluorophore and this structural transformation shifts 
bathocromically the main absorption band of the fluorophore and permits the exclusive 
excitation of the photogenerated state. Although this probe displayed very good 
photophysical properties, the absorption maxima resides at 602 nm and, even if profile 
tailing occurs up to 700 nm, a fine tuning of the absorption/emission maxima above 700 
nm is highly desirable. In this scope, we report the synthesis and the photophysical 
characterization of new photoactivatable BODIPYs with an improved NIR profile.
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METAL-CATALYZED ALKYNE ACTIVATION: CYCLIZATIONS AND 
CYCLOISOMERIZATIONS 

Eric M. Ferreira 
Department of Chemistry University of Georgia 
A primary focus of research in our group has been on the design and development of 
new synthetic transformations based on metal-catalyzed alkyne activation.  Specifically, 
we have emphasized reactions involving cyclizations and cycloisomerizations as 
methods that we believe will be of high utility for the synthetic community.  Recent 
efforts in methods development and total synthesis applications will be discussed.
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Time 5:30 – 7:30 Thursday 

POLYMERIZATION-INDUCED THERMAL SELF-ASSEMBLY (PITSA) 
C. Adrian Figg,a R. Nicholas Carmean,a Soma Mukherjee,a Alexandre Simula,b Kalkidan 

A. Gebre,a Bryan S. Tucker,a Daniel A. Savin,a David M. Haddleton,b and Brent S. 
Sumerlina* 

aGeorge &amp; Josephine Butler Polymer Research Laboratory, Center for 
Macromolecular Science &amp; Engineering, Department of Chemistry, University of 
Florida, PO Box 117200, Gainesville, FL 32611-7200 bDepartment of Chemistry, 
University of Warwick, Coventry CV4 7AL, UK 
Polymerization-induced thermal self-assembly is an aqueous chain-extension 
(co)polymerization of a hydrophilic polymer with a thermoresponsive block above its 
cloud point. Subsequently, the growing thermoresponsive block induces in situ 
aggregation upon reaching a critical degree of polymerization. As the chains continue to 
polymerize, they adopt thermodynamically-favorable confirmations within the 
aggregates, leading to nanoscopic changes in aggregate morphology (i.e., micelles, 
worms, and vesicles). We show that thermoresponsive homo- and copolymers can be 
used to achieve a variety of nanoparticle architectures and are mainly dependent upon 
degree of polymerization and composition. Thus, specific nanoparticle morphologies 
may be discretely synthesized in a facile chain-extension polymerization with proper 
monomer/polymer selection.
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Time 4:15 – 6:15 Saturday 

ULTRAFAST DYNAMICS OF MEMBRANCE UPTAKE AS A DRUG 
DELIVERY 

Shiori Yamazaki Amy M. Scott 
Department of Chemistry, University of Miami, Miami FL 33146, USA 
Riboflavin (Rf) is a water-soluble essential metabolite (Vitamin B2) that is involved in the 
biosynthesis of FMN and FAD flavin cofactors. Rf cellular uptake occurs within riboflavin 
binding proteins (RfBP) expressed on the surface of cellular membranes. Riboflavin 
antagonists, therefore, are good candidates of a drug delivery. Quinacrine(QC) is used 
as an antimalarial and anticancer drug. It was reported that the QC can bind with RfBP; 
however, the relationship of QC and RfBP haven't discovered yet. It is critical to 
understand of electron transfer reactions of QC in proteins and their redox reactions. 
We have investigated their photophysical properties between QC and RfBP using 
ultrafast transient absorption spectroscopy and spectroelectrochemistry.
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Time 4:15 – 6:15 Saturday 

NUDGED ELASTIC BAND METHOD FOR THE STUDY OF RARE 
EVENTS 

Delaram Ghoreishi1 , Adrian E. Roitberg2 
1Department of Physics, University of Florida, Gainesville, FL 32611, USA 2Department 
of Chemistry, University of Florida, Gainesville, FL 32611, USA 
Free energy changes, activation energy, and the detailed sequence of rare events are 
of great importance to the understanding of complex chemical reactions. High activation 
energy and extremely low probability of occurrence during the conventional time-scale 
of the system in equilibrium, makes these transitions hard to capture with the 
conventional molecular dynamics. Nudged Elastic Band (NEB) and String method are 
numerical techniques developed for the study of such systems. In these methods the 
sequence of events that lead to the final configuration is sampled by several replicas of 
the system, each with different energy in the configuration space. The chain-of-states 
will evolve until it converges to the minimum energy path. The intrinsic parametrization 
makes sure that the chain-of-states evolve into MEP without corner cutting and 
bypassing the saddle points. In this study we combine NEB with QM/MM to study 
reaction mechanism and energetics in chemical reactions.
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DbpA, AN RNA MATURATION FACTOR OF THE PEPTIDE BOND 
FORMATION SITE, ACTS ON THREE INDEPENDENT RIBOSOME 

ASSEMBLY PATHWAYS. 
Riley C. Gentry1, Jared J. Childs1 , Jirair Gevorkyan2, Yulia V. Gerasimova1 and  Eda 

Koculi1 
1Department of Chemistry, University of Central Florida, 4000 Central Florida Blvd, 
Orlando, FL 32816, U.S.A   2Central Valley Toxicology, 1580 Tollhouse Rd, Clovis, CA 
93611, U.S.A 
DbpA is an Escherichia Coli DEAD-Box helicase involved in RNA structural 
isomerization in the peptide bond formation site, a region of the ribosome evolutionary 
conserved in all organisms. Previous studies show that the expression of helicase 
inactive DbpA construct, R331, produces in cell accumulation of a large subunit 
precursor particle that migrates in a sucrose gradient as a 45S particle. Our results 
show the presence of two novel large subunit ribosomal particles in the cells expressing 
R331A DbpA. These particles migrate as 27S and 35S particles in a sucrose gradient. 
We investigated the structural properties of the large subunit ribosomal particles via 
various biochemical and florescence assay. All the three particles have different RNA 
structure and protein composition. More importantly, they convert to the 50S large 
subunit independently, suggesting that DbpA is involved in at least three pathways of 
ribosome assembly.
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Activation of O2 and NxOy by Transition Metal Complexes. 
Carl D. Hoff, Elena Rybak Akimova, Manuel Temprado, Steven P. Nolan, and Burjor 

Captain. 
Department of Chemistry, University of Miami, Coral Gables FL 33146-0431, USA 
Oxidative chemistry of dinitrogen and the chemistry of coordinated nitrogen oxides is a 
frontier area in catalytic chemistry. Two different limiting binding modes for dioxygen 
yielding ultimately peroxide complexes are initial "end-on" or "side-on" approaches to 
the metal center. For low valent complexes of Pd and Pt containing N-heterocyclic 
carbene ligands (NHC's) results will be presented which indicate that this is dictated to a 
large extent by the steric parameters of the specific NHC ligand set. Differing reactivities 
with NO, H2O and CO2 are observed depending upon the specific NHC ligand and O2 
hapticity. Thermodynamic, kinetic, computational, and structural aspects will be 
discussed with the long range goal of discovering alternative routes to the Ostwald 
process.
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Time T PM 5:30 BALLROOM 

ISOTOPE TRACER STUDIES ON RE-ADSORPTION OF DISSOLVED 
Hg2+ DURING CINNABAR DISSOLUTION 

Ping Jiang1, Yanbin Li3, Guangliang Liu1, 2, Guidi Yang4, Leonel Lagos5, Yongguang 
Yin6, Baohua Gu7, Guibin Jiang6, and Yong Cai1, 2 

1Department of Chemistry and Biochemistry, Florida International University, Miami, FL 
33199, USA 2Southeast Environmental Research Center, Florida International 
University, Miami, FL 33199, USA 3Key Laboratory of Marine Chemistry Theory and 
Technology, Ministry of Education/Qingdao Collaborative Innovation Center of Marine 
Science and Technology, Ocean University of China, Qingdao, 266100, China 4College 
of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou, 350002, China 
5Applied Research Center, Florida International University, Miami, FL 33199, USA 
6State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center 
for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085, China 
7Environmental Sciences Division, Oak Ridge National Laboratory, Oak Ridge TN 
37831, USA 
Re-adsorption of released mercury (Hg) concurs with cinnabar dissolution, but not being 
considered when estimating cinnabar dissolution rates, due to lacking feasible 
techniques to differentiate the dissolution and re-adsorption processes. A new method, 
based on isotope tracing (202Hg2+) and isotope dilution (199Hg2+) techniques, was 
developed to decipher the role of re-adsorption of released Hg in estimating cinnabar 
dissolution. The results showed that the released Hg for trials purging with oxygen could 
reach several hundred µg L-1, but without detectable cinnabar dissolution under 
anaerobic condition. Spiked 202Hg2+ was adsorbed on the cinnabar surface rapidly, 
suggesting co-occurrence of re-adsorption during cinnabar dissolution. Cinnabar 
dissolution rate, when considering re-adsorption using the newly developed method, 
was 0.0208 h-1, much higher (~2 times) than that calculated using the detected aqueous 
Hg alone (0.0109 h-1). These results suggest that ignoring the re-adsorption of Hg on 
cinnabar surface can significantly underestimate the importance of cinnabar dissolution.
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MOLECULARLY ORIENTED LIQUID CRYSTALS FOR SOLAR ENERGY 
CONVERSION: DESIGN, SYNTHESIS AND PHOTOPHYSICAL STUDIES 

Qiaoyu Hu1, Mercedes M. A. Mazza1, Shiori Yamazaki1, Suyog Padgoankar1, Samuel 
Peurifoy1, Ariane Goncalves1, Amy M. Scott1 

1Department of Chemistry, University of Miami, Coral Gables FL 33143, USA 
Organic photovoltaics (OPVs) convert sunlight into electricity by employing 
semiconductor thin films and can be fabricated through simple solution processing 
techniques to produce low-cost, lightweight and flexible devices for 3rd generation 
OPVs technology.The polymer based bulk-heterojunction (BHJ) organic solar cells 
(OSCs) have been developed, while small molecule(SM) BHJ OSCs offer advantages 
over polymer based OSCs in terms of well-defined molecular structure, easier 
purification, less batch-to-batch variations in properties. The photophysical properties of 
SM OSCs depend on the morphology and chemical composition of active layers, which 
will influence exciton generation, charge dissociation & recombination and free charge 
carrier transport. Therefore, in this project we will report the synthesis of novel D-A-A 
type liquid crystals used as donor molecules, the characterization of thin films 
manufactured by donor/acceptor molecules and the correlation between the film 
morphologies and their photophysical properties.
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COUMARIN-BASED NEW ZINC(II) FLUORESCENT SENSORS: 
SYNTHESIS, CHARACTERIZATION AND APPLICATION IN CELL 

IMAGING 
Miguel A Macias-Contreras, J. Tyler Simmons and Lei Zhu 

Department of Chemistry and Biochemistry, Florida State University, Tallahasee FL 
32306-4390 
Zinc(II) ions are among the most common metal ions in biology because they play a 
prominent role in many biological processes. The study of zinc(II) ion, intracellular 
distribution and movement in biological samples can be achieved through fluorescence 
microscopy. Since the concentration of zinc(II) ions varies in distinct types of cells and 
within various organelles or regions in a cell, the development of new fluorescent 
sensors with different affinities to zinc is needed. In this work, we present the synthesis 
of two new fluorescent sensors 1 and 2. The sensors have a coumarin moiety as the 
fluorophore and a di-(2-picoly)amine derivative as the recognition unit. The two 
scaffolds were linked through the copper-catalyzed azide alkyne cycloaddition. Sensor 2 
has an affinity for zinc(II) in the nanomolar range. Both sensors were used to visualize 
zinc(II) ions in live HeLa cells.



	

Session  Organic 
Time F PM 4:35 EDINBURGH X-XI 

Synthesis of Novel Agents for the Treatment of Infectious and 
Neurodegenerative Diseases 

1. Benjamin J Eduful 2. Melissa Chin 3. Cathering Costa 4. Brian Vesely 5. Dennis Kyle 
6. David Kang 7. James W Leahy 

1. Department of Chemistry, University of South Florida 2. Department of Chemistry, 
University of South Florida 3. Department of Chemistry, University of South Florida 4. 
College of Public Health, University of South Florida 5. College of Public Health, 
University of South Florida 6. College of Molecular Medicine, USF Health Byrd 
Alzheimer's Institute, University of South Florida 7. Department of Chemistry, University 
of South Florida 
In spite of the great advances made by drug discovery scientists in transforming deadly 
human diseases into curable ones, treatment options for diseases such as 
leishmaniasis and Alzheimer’s disease are either ineffective or not available. For 
example, leishmaniasis is transmitted through the bite of an infected female 
phlebotomine Sandfly and has been classified as the 9th greatest disease burden 
among tropical diseases, with an estimated 1.3 million new cases and 25,000 deaths 
annually. Current treatment options include antimony, amphotericin or pentamidine, but 
none is particularly effective and are toxic. Alzheimer’s disease is the leading cause of 
dementia and the most prevalent neurodegenerative disease, affecting more than 40 
million people worldwide and has been classified as the 6th leading cause of death in 
the US. It results from the accumulations two highly toxic proteins (β-amyloid and tau) in 
the brain. There is currently no cure and available treatment options are symptomatic. 
To this end, our drug discovery efforts are towards the synthesis of novel class of 
agents active against; 1) Heat Shock Protein 90 (Hsp90, a.k.a Hsp83) - shown to be the 
most abundant protein in the protozoan parasite that causes leishmaniasis – being 
involved in a variety of morphological process, and 2) ‘Slingshot’ (SSH1) - a protein 
proven to contribute to the formation of β-amyloid peptides in Alzheimer’s disease.
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Small molecule activation by platinum complexes containing bulky tin 

groups 
Burjor Captain, Anjaneyulu Koppaka and Carl D. Hoff 

Department of Chemistry, University of Miami, Coral Gables FL 33146-0431, USA 
A series of complexes Pt(SnR3)2(CNBut)2, (R = But, Mes, Ph or Pri) were obtained from 
the reaction of Pt(COD)2 with R3SnH and CNBut. Only the But analog does H2 activation 
and H2-D2 exchange. This is due to steric reasons imparted by the bulky But groups to 
distort the geometry of the complex considerably from planarity. The complex 
[Pt(SnBut

3)(IBut)(µ-H)]2 (IBut
 = N,N'-di-tert-butylimidazol-2-ylidene), which contains two 

sterically demanding ligands, reacts with CO, C2H4, and H2 to give the corresponding 
mononuclear Pt complexes Pt(SnBut

3)(IBut)(CO)(H), Pt(SnBut
3)(IBut)(C2H4)(H), and 

Pt(SnBut
3)(IBut)(H)3, respectively. Ligand modification of the NHC from IBut to IPr [IPr = 

N,N’-bis-(2,6-(diisopropyl) phenyl)imidazol-2-ylidene)] in the previously reported dimeric 
complex [Pt(IBut)(SnBut

3)(µ-H)]2 increases steric strain to the point that only the 
monomeric complex Pt(IPr)(SnBut

3)(H) exists both in solution and the solid state. 
Complex Pt(IPr)(SnBut

3)(H) is capable of reversible inter- and intra-molecular carbon-
hydrogen activation, hydrogen addition, and catalysis. The synthesis and reactivity of 
these complexes will be discussed. 
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Asymmetrically Influencing Electron Transfer Dynamics at Dye-
Semiconductor Interfaces 

Jamie Wang, Kyle Violette, Kenneth Hanson* 
Florida State University, Tallahassee, Florida 
In an ideal working dye-sensitized solar cell, photoexitation results in near unity electron 
transfer from the dye molecule to the metal oxide surface. Equally important is the 
inhibiting the recombination between the injected electron and the oxidized dye. 
Previously we introduced self-assembled bilayers as an effective means of slowing 
recombination dynamics at these interfaces. The bilayers are composed of a metal 
oxide electrode, a bridging molecules and a chromophore, and exhibited an exponential 
decrease in recombination rate with respect to the length of the bridging molecule. 
Unfortunately the bridges also slow the injection rate. In this presentation we introduce 
our research into tuning the energetics of the bridging molecule to achieve a rectifier-
like electron transfer behavior at the interface. Spectroscopic characterization of the 
films and device measurements are used to quantify the rates of electron transfer within 
the bilayer film.
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Time  
EVALUATION OF QUANTUM CHEMISTRY METHODS FOR ADDITION-

FRAGMENTATION CHAIN TRANSFER REACTIONS 
Jamie Luskin1,  Ping Lin1 and Coray Colina 1,2 

1Department of Chemistry, University of Florida, Gainesville, FL 32611, USA 
2Department of Materials Science and Engineering, University of Florida, Gainesville, 
FL 32611, USA 
Since the advent of high-performance computing, Quantum Mechanical (QM) 
calculations have become ubiquitous in the field of Chemistry as a means of 
characterizing reaction pathways and guiding the design of molecular architectures. 
Radical-initiated Addition-Fragmentation Chain Transfer (AFCT) polymerization has 
gained popularity in applications for which precise control of chain length and molecular 
weight is advantageous. QM calculations can be used to provide insight into the 
equilibria of these complex reaction systems. In this benchmark study, the performance 
of coupled cluster theory (CC), second-order Møller–Plesset perturbation theory (MP2), 
and various Density Functional Theory (DFT) methods was assessed for model AFCT-
like radical reactions.  Optimized geometries, calculated energies and enthalpies of 
reaction were compared among DFT, MP2 and high-level CCSD(T) calculations. 
Preliminary results reveal that DFT methods have the potential to serve as a cost-
effective and practical alternative to computationally expensive approaches in obtaining 
structural and thermodynamic properties for these radical systems.
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PROBING THE STABILITY AND LIGAND BINDING OF HEME 
PROTEINS ‘MINERALIZED’ WITHIN THE ZIF8 METAL ORGANIC 

FRAMEWORK 
Dylan Grassie, Christopher McKeithan and Randy W. Larsen 

Department of Chemistry, University of South Florida 
The ability to encapsulate proteins in solid state materials while retaining physiological 
function has been a long standing goal in biotechnology. Numerous porous materials 
have been explored including sol gels, Nafion membranes, hydrogels, etc. More 
recently, metal organic frameworks (MOFs) have been explored as platforms for the 
encapsulation/embedding of bioactive molecules. Recent studies in this area have 
demonstrated the ‘mineralization’ of heme proteins in the zeolite like MOF, ZIF-8 that 
may have applications in bio-inspired protein delivery systems. Here the effects of 
mineralization on the conformation and ligand binding associated with two heme 
proteins: Cytochrome C (Cc) and Myoglobin (Mb) have been examined using optical 
spectroscopy.  In the case of mineralized Cc, the Soret maximum is observed at 409nm 
for the oxidized protein and shifts to 416nm similar to solution (406nm and 415nm, 
respectively).  However, the absorption spectrum of the ferrous protein lacks the 550nm 
band characteristic of the six coordinate met80 bound heme. In addition, in the 
presence of CO the Soret max shifts to 414nm and two bands appear in the visible 
region indicates destabilization of the heme-methionine bond in the mineralized protein.  
Horse heart Mb has also been mineralized in ZIF8 exhibiting a Soret maximum at 
398nm (met Mb) which shifts to 404nm upon reduction. These values are significantly 
different than solution (409nm for metMb and 430nm for deoxy Mb). The Mb retains the 
ability to bind CO resulting in a Soret band shift to 422nm relative to 416nm observed in 
solution. Taken together the optical spectra reveal clear perturbations in heme pocket 
environment upon mineralization. These results will be discussed within the context of 
protein structure/function relationships in the mineralized protein.      
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SYNTHESIS AND SPECTROSCOPIC CHARACTERIZATION OF A 
NOVEL RU(II)TRIS(2,2'-BIPYRIDINE) TEMPLATED METAL ORGANIC 

FRAMEWORK DERIVED FROM ZN(ii) AND 1,4-BENZENE 
DICARBOXYLATE 

Christopher McKeithen, Lukasz Wojtas and Randy W. Larsen 
Department of Chemistry, University of South Florida 
It has now been demonstrated that Ru(II)tris(2,2’-bipyridine) (RuBpy) exhibits a 
templating effect in the formation of metal organic framework (MOF) materials. In fact, 
several new topologies have been synthesized using Zn(II) ions and carboxylate ligands 
in which the encapsulated RuBpy clusters exhibit unique photophysical properties. Two 
such materials, RWLC-1 and RWLC-2, have been reported from our laboratory and are 
composed of RuBpy encapsulated in MOFs composed of Zn(II) ions and 1,3,5-tris(4-
carboxyphenyl)benzene ligands (C. L. Whittington, L. Wojtas and R. W. Larsen, Inorg. 
Chem., 2014, 53, 160–166). A third material, RWLC-3, was reported shortly after 
derived from the reaction between Zn(II) ions and 1,4-dicarboxybenzene in the 
presence of RuBpy (C. L. Whittington, L. Wojtas, W. Gao, S. Ma and R. W. Larsen, 
Dalton Transactions, 2015, 44, 5331-5337). Herein a fourth material, RWLC-4, is 
synthesized under MOF-5 conditions utilizing RuBpy as a templating agent.  The 
encapsulated RuBpy exhibits biphasic emission decay lifetimes (τ-fast = 307 ns, τ-slow 
= 1.1 µs) and a bathochromic shift in the steady state emission spectrum relative to 
RuBpy in ethanol. The photophysical properties of the RWLC-4 material are quite 
distinct from those observed in other members of the RWLC family of MOFs. The 
results presented here will be discussed in relation to cavity properties and how 
variations in cavity composition influence RuBpy photophysics. 
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Time F AM 10:35 EDINBURGH III 
STEREOCOMPLEX FORMATION OF POLY (PROPYLENE SUCCINATE) 

FROM THE MELT 
Omena Okpowe, Rufina G. Alamo 

Department of Chemical and Biomedical Engineering, FAMU-FSU College of 
Engineering, 2525 Pottsdamer Street, Tallahassee, FL 32310-6046 
The isothermal and non-isothermal crystallization kinetics of poly (propylene 
succinate)stereocomplex over a broad range of temperatures has been studied. 
Crystallization peaks are only observed when cooling (at 10°C/min) from melt 
temperatures ~15 degrees above the observed melting peak due to self-seeding 
(heterogeneous melt). Annealing in this range of melt temperatures leads to a faster 
crystallization. This is attributed to reorganization of the enantiomeric helical sequences 
and formation of more nuclei with time in the melt. Linear spherulitic growth rates have 
been also analyzed and show that from a homogenous melt, the stereocomplex follows 
the classical bell shape crystallization temperature dependence peaking at 61ºC. From 
the heterogeneous melt at low undercooling, the polymer displays a faster nucleation 
confined to the spherulitic boundaries, and then a growth with rate similar to that from a 
homogenous melt temperature.
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Crystal structures of Y3 in fungus Coprinus comatus reveal a novel 
lectin family with antiviral and antitumor activities 

Kunhua Li,1 Guang Yang,2 Peilan Zhang,2 Yousong Ding2 and Steven D. Bruner1 
1Department of Chemistry, College of Liberal Arts and Sciences, University of Florida, 
Gainesville, Florida, 32611, United States 2Department of Medicinal Chemistry, College 
of Pharmacy, University of Florida, Gainesville, Florida, 32610, United States 
Mushrooms show great potential for the production of bioactive metabolites and are a 
prolific resource for natural product/biological drug leads. The non-immune proteins, 
mostly lectins in mushrooms have attracted significant attention during the past decades 
as a source of biomolecules with interesting and novel characteristics. Lectins exhibit 
reversible and specific binding to carbohydrates and have been found in almost all 
organisms, including a high prevalence in fungi, plants and animals. Additionally, lectin 
genes account for many uncharacterized ORFs in a variety of species. Y3 is a biological 
natural product in mushroom Coprinus comatus and was previously reported as a 
probable glycoprotein, and an inhibitor against the multiplication of tobacco mosaic virus 
(TMV). In order to understand the anti-TMV mechanism, as well as the toxicity and 
pharmacology of Y3, we heterologously expressed mature Y3 for functional and 
structural analysis. The characterization of Y3 in vitro, along with the high-resolution 
crystal structures indicated that Y3 belongs to a novel lectin family. Y3 forms an 
amphiphilic ‘Janus’ dimer, with hydrophilic residues assembled on one side, and 
hydrophilic residues on the other. Y3 may perform as an ‘molecular lid’ to interact with 
the virus/cell surface, and create a hydrophobic shell to prohibit the virus/cell-cell 
interaction. In addition, our structural based engineering of Y3 expended its 
antiviral/antitumor potential.
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RU(II)TRIS(2,2'-BIPYRIDINE) TEMPLATED METAL ORGANIC 
FRAMEWORKS: NEW PHOTOACTIVE MATERIALS WITH UNIQUE 

PHOTOPHYSICAL PROPERTIES 
Randy W. Larsen and Lukasz Wojtas 

Department of Chemistry, University of South Florida 
It has now been demonstrated that Ru(II)tris(2,2'-bipyridine) (RuBpy) can template the 
formation of novel polyhedral metal organic frameworks (MOFs) formed from Zn(II) ions 
and carboxylate base organic ligands. These new materials (five MOFs have been 
synthesized to date) all contain crystallographically resolvable RuBpy clusters contained 
within restricted cavities. The confinement of the RuBpy clusters results in significant 
perturbation of their excited properties including a reordering of the singlet/triplet metal-
to-ligand charge transfer states 1MLCT, 3MLCT) and the triplet ligand field state (3LF). 
The state reordering essentialy raises the energy barrier for access to the 3LF state 
allowing for population of lower energy 1MLCT states. In addition, confinement 
significantly alters vibronic coupling factors that regulate nonradiative transtions within 
the RuBpy clusters. The results of photophysical studies for five RuBpy based MOFs 
(RWLC-1, -2, -3, -4, and -5) will be discussed together with the structural features of the 
various cavities that influence the cluster photophysics.
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Novel Resveratrol Analog Synthesis: Using Stilbenes to Treat 
Osteoporosis 

Emily Barth, Gabryelle Cabezas, Daniel H. Paull 
Florida Gulf Coast University 
We became interested in resveratrol analogues as part of a collaboration to study the 
ability of these phenolic stilbene derivatives to induce osteogenesis in adult 
mesenchymal stem cells (MSC) during differentiation. Resveratrol is a stress-response 
plant product, most notably found in red wine, that has been highly popularized in recent 
years because of its many observed health benefits, from decreased heart disease to 
simple anti-oxidant effects. Because of their high potential, analogues of resveratrol are 
being tested for their activity in relation to many human degenerative conditions in 
thousands of labs around the globe, and there is a high demand for new and efficient 
synthetic protocols that can quickly produce a wide variety of resveratrol analogues, 
using a  minimum of synthetic equipment. We have devised such a method, capable of 
producing many analogues in 2 simple steps, and it will be presented along with our 
preliminary MSC differentiation results.
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TUNING THE FERROMAGNETIC ORDERING TEMPERATURE OF THE 

PROMISING MAGNETIC REFRIGERANT, AlFe2B2 
Mykola Abramchuk, Xiaoyan Tan and Michael Shatruk 

Department of Chemistry and Biochemistry, Florida State University, Tallahassee Fl 
32306, USA 
The magnetocaloric effect (MCE) is a foundation of magnetic refrigeration, an emerging 
technology that promises to replace current gas compression-expansion installations.1 
Recently, we identified AlFe2B2 as a promising MCE material that undergoes 
ferromagnetic ordering around room temperature.2 To make AlFe2B2 more viable as a 
practical magnetic refrigerant, it is necessary to vary its ordering temperature (TC) in the 
250–350 K range. We report synthesis, crystal structure, magnetic properties and 
electronic structure of AlFe2-xCuxB2 (x = 0.1–0.5). The X-ray powder diffraction and 
microprobe analysis reveal that the maximum substitution of Cu for Fe is achieved at x 
= 0.3. Magnetic measurements indicate the TC of solid solutions to vary from 282 to 310 
K. These observations agree with results of DFT calculations. The electronic structure 
of AlFe1.5Cu0.5B2 shows a strong maximum in the density of states at the Fermi level, 
satisfying the Stoner criterion for ferromagnetism (JNF ˃ 1). 1. Pecharsky, V. K.; 
Gschneidner, K. A. Jr. Phys. Rev. Lett. 1997, 78, 4494-4497. 2. Tan, X.; Chai, P.; 
Thompson, C. M.; Shatruk, M. J. Am. Chem. Soc. 2013, 135, 9553-9557.
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N-HETEROCYCLIC CARBENE GOLD(I) COMPLEXES CONJUGATED 
TO DNA-APTAMER FOR TARGETED DRUG DELIVERY INTO SPECIFIC 

CANCER CELL 
Weijia Niu, Xigao Chen, Weihong Tan, Adam S. Veige 

Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA 
NHC-Au(I) complexes are known to inhibit the growth of tumor cells with high efficacy, 
however, they also react with human normal cells, thus limiting their potential as cancer 
therapeutics. To solve this problem, a drug carrier is needed to deliver the drug 
efficiently and specifically to the target cancer cells. This work describes the synthesis 
and characterization of novel N-heterocyclic carbene (NHC) gold(I) complexes and their 
bioconjugation to the CCRF-CEM leukemia specific aptamer. Fluorescent tags were 
attached to both the NHC-Au(I) complex and the aptamer to confirm successful 
conjugation. MTS assays indicate the NHC-Au(I)-aptamer is more cytotoxic than the 
gold complex alone. Also, flow cytometry, confocal microscopy, and MTS assays 
provide clear evidence that the model conjugate system combines the robust cytotoxic 
efficacy of NHC-Au complex as well as the specificity of cytotoxicity mediated by the 
aptamer moiety in the system.
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Beneficial effects of irisin on human health 
Yuan Zhang1, Chao Xie1, Peilan Zhang2, Guang Yang2, Shiwu Li1, Westley H. Reeves3, 

Li-Jun Yang1, Yousong Ding2 
1Department of Pathology, Immunology, and Laboratory Medicine, 3Department of 
Medicine, College of Medicine, 2Department of Medicinal Chemistry, Center for Natural 
Products, Drug Discovery and Development, College of Pharmacy, University of Florida, 
Gainesville, FL 32610, USA 
Exercise offers short-term and long-term health benefits. The newly-discovered 
exercise-induced myokine, irisin, stimulates conversion of white into brown adipocytes. 
The past four years have witnessed the rapid expansion of promising results that 
indicated new beneficial functions of irisin in human health. Herein, we presented a 
comprehensive research that characterized irisin’s anti-obesity functions, investigated 
its multifaceted effects on cardiomyoblasts and myocardium, and probed the chemical 
biology properties of irisin in interacting with its receptor(s). Specifically, we found that 
irisin up-regulated the expression of browning-associated genes and UCP1 protein in 
mature human primary subcutaneous adipocytes, but significantly inhibited adipogenic 
differentiation and browning of preadipocytes. We further discovered that the ERK and 
P38 MAPK, but not STAT-3, signaling pathways were activated by irisin in human 
adipocytes. Treating cardiomyoblast H9C2 cells with irisin led to the inhibition of cell 
proliferation and the activation of cardiomyocyte differentiation programs. Signal 
transduction pathways affected by irisin in H9C2 cells and C57BL/6 mice were 
examined by detecting phosphorylation of PI3K-AKT, p38, ERK or STAT3. We also 
measured intracellular Ca2+ signaling and mitochondrial thermogenesis and energy 
expenditure in irisin-treated H9C2 cells. Finally, we used chemical biology tools to probe 
the precise, molecular interactions of irisin with its receptors. This work lay the 
groundwork for the therapeutic use of irisin in obesity and other diseases.



	

Session  Physical 
Time T PM 5:30 BALLROOM 

The Optimization and Synthesis of Nanomatryoshkas with 
Applications in Photothermal Ablation 

John Zinno & Dr. Jason Montgomery 
Florida Southern College 
In recent years plasmonic nanoparticles have shown a great deal of promise in a wide 
variety of applications. One particularly interesting application of plasmonic 
nanoparticles is their application as a photosensitizer in photothermal ablation 
treatment. However, due to the nature of plasmonics, is has been difficult to design a 
nanoparticle that can be used effectively in the body due to geometric and optical 
restraints. A new nanoparticle design, known as a nanomatryoshka, is a spherical 
multilayered particle that is capable of overcoming these restrictions. Since these 
particles are layered, any given nanoparticles size can have a wide variety of internal 
configurations and therefore optical properties. We have run Finite Difference Time 
Domain (FDTD) simulations on a comprehensive set of nanomatryoshka architectures 
spanning all possible designs in order to identify the optimal architecture for 
photothermal ablation applications. This optimal particle was then synthesized and 
characterized. The photothermal ablation efficacy of this particle was then evaluated 
using the Saccharomyces cerevisiae HA0 strain as a model.
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Explorations of Low-Temperature Lanthanide and Actinide Borates 
Alexander T. Chemey and Thomas E. Albrecht-Schmitt 

Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306, USA 
Covalency in the actinide series was recently probed by the Albrecht-Schmitt group 
using a series of radiation-resistant borate complexes. Borate-rich radiological waste 
storage environments like at the Waste Isolation Pilot Plant (WIPP) will see 
temperatures up to 200 ˚C, and this project will explore the most likely products of 
actinide waste reacting with borates. Our previous studies of this system have utilized 
boric acid fluxes far above its 170 ˚C melting point. A series of lanthanide and actinide 
borates will be completed at reaction temperatures much closer to the melting point of 
the flux (180 ˚C to 190 ˚C) for much shorter reaction times (4 days as opposed to 10 
days) in anticipation of isolating kinetic products. Previously, 2-dimensional topologies 
have been isolated, which are assumed to be thermodynamic products. Contrasts with 
established results will be presented, with a focus on structure and UV-visible 
spectroscopy.
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Investigation of biomass conversion from both oleaginous yeast and 

carbohydrate material 
Shannon McGee1, Megan Morrison2, Kristina Marotta1, Susanna Ogozaly1, Constance 

Selinsky2, Hadley Wellen1, Andre Walther, Ph.D.2, Lindsey A. Welch, Ph.D.1 
1. Dept. of Chemical and Physical Sciences, Cedar Crest College, Allentown, PA  
18104 2. Dept. of Biological Sciences, Cedar Crest College, Allentown, PA  18104 
Deleterious effects of fossil fuels on the environment have hastened the progression of 
efficient renewable energy science. This presentation will elaborate on recent work in 
the conversion of both oleaginous yeast and carbohydrate material to biofuels and their 
precursors. First, the use of Cryptococcus sp. as a renewable source for lipids will be 
described. Growth conditions for enhanced proliferation of various mutant strains of this 
oleaginous yeast led to the extraction of oils, which, in turn, underwent saponification 
and esterification to yield fatty acid methyl esters (FAME), the main component of 
biodiesel. FAME products were quantified and characterized with GC/MS. Additionally, 
furfural hydrogenation studies in the liquid phase will be presented. Furfural is a 
biomass conversion intermediate which can be yielded through the dehydration of 
xylose. Supported Pd/C-catalyzed reactions were carried out in a hydrogen atmosphere 
in alcohol solvents to identify selective pathways for furfural conversion. Metal chloride 
additives in the solvent altered the product yield and distribution. Hydrogenation, 
etherification and oligomerization products were quantified and characterized. Results 
from this work may elucidate the pathway for humin formation, which is an undesirable 
byproduct in carbohydrate biomass conversion.
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Synthesis of isoquinolines and related natural products 
Alec E Morrison, Melodie Birepinte, Tung T Hoang, and Gregory B Dudley 

Florida State University 
Isoquinolines are ubiquitous in natural products and pharmaceuticals. Many methods 
are available for the synthesis of different isoquinoline structures, the vast majority of 
which anneal the heteroaromatic moiety onto a pre-existing benzene core. We are 
developing new benzannulation methods for the synthesis of isoquinolines and related 
structures, which by contrast to previous methods, involve annealing the benzene core 
onto a pre-existing heteroaromatic. The result is a series of previously unreported 
isoquinoline derivatives, and a streamlined synthetic approach to an isoquinoline natural 
product, illudinine. Some intriguing properties of the new isoquinolines will also be 
discussed.
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Chemistry and Microbiology of N-Thiolated β-Lactams 
Edward Turos 

Department of Chemistry, University of South Florida, Tampa 
N-Thiolated β-lactams are a family of bioactive small molecules having a sulfur side 
chain attached to the β-lactam nitrogen atom. Our laboratory has been investigating the 
chemical and biological properties of these structurally unusual β-lactams, with special 
emphasis placed on their antibacterial capabilities as a function of chemical structure. 
Various derivatives within this family exert powerful bacteriostatic control over some 
clinically-important pathogenic bacteria, including Staphylococcus aureus and Bacillus 
anthracis. In my presentation, I will discuss what led us initially to study these 
compounds, as well as our explorations on their structure-activity patterns, bacterial 
selectivies, and mode of action in bacteria. At the end, I will describe some of the 
directions our research is moving towards in the architectural design of multi-modal 
prodrugs for deadly drug-resistant bacteria, such as methicillin-resistant S. aureus.
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Scroll Wave Filament Drift in a Bubble-free Belousov-Zhabotinsky 
Reaction Medium 

Dayton J. Syme and Oliver Steinbock 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306 
Scroll waves are a three-dimensional extension of spirals that self-organize in excitable 
media, such as the Belousov-Zhabotinsky (BZ) reaction. These vortices rotate about a 
one-dimensional curve known as the “filament”. Recent theoretical work suggested that 
scroll wave filaments inherently pin to and drift along edges of nonreactive 
heterogeneities within the solution. We tested these predictions using the bubble-free 
1,4-cyclohexanedione BZ reaction. Our experiments confirm the filament drift in close 
vicinity to the heterogeneity. The drift velocity is affected by a change in the solution's 
depth, which we control by varying the height of the medium or heterogeneity. We 
hypothesize that beyond a critical depth, the drift velocity decreases due to the 
unpinned filament end lagging behind the drift direction. Our results test the limitations 
and current understanding of these complex patterns in three-dimensional excitable 
media.
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TOTAL SYNTHESIS OF THE POTENT MARINE-DERIVED ELASTASE 
INHIBITOR LYNGBYASTATIN 7 AND IN VITRO BIOLOGICAL 

EVALUATION IN MODEL SYSTEMS FOR PULMONARY DISEASES 
Danmeng Luo,1,2 Qi-Yin Chen,1,2 and Hendrik Luesch*,1,2 

1Department of Medicinal Chemistry, University of Florida, Gainesville, Florida 32610, 
United States 2Center for Natural Products, Drug Discovery and Development (CNPD3), 
University of Florida, Gainesville, Florida 32610, United States 
Lyngbyastatin 7 (1) is a marine cyanobacteria-derived lariat-type cyclic depsipeptide of 
which the macrocyclic core possesses modified amino acids, including a featured 3-
amino-6-hydroxy-2-piperidone moiety and a (Z)-2-amino-2-butenoic acid moiety. The 
first total synthesis of 1 was successfully established and the conditions of several 
crucial steps were optimized to ensure smooth operations. According to the extensive 
biological evaluation, 1 displayed low nanomolar IC50 in blocking elastase activity and 
strong ability in protecting bronchial epithelial cells against elastase-induced 
antiproliferation and abrogating the elastase-triggered induction of pro-inflammatory 
cytokine expression. Its overall performance was superior over sivelestat, the only 
approved small molecule drug targeting elastase, which indicated its potential in 
developing as a pharmacotherapeutic against elastase-mediated pathologies. The 
success in total synthesis, designed with a novel convergent strategy, not only 
overcame the supply issue for thorough preclinical studies but also paved the way for 
convenient synthesis of analogues with improved potency and druglike properties.
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Synthesis of Tm3+-doped nanospinel for blue down-shifting LED 
phosphors 

David A. Hardy,1 Megan E. Foley,1 and Geoffrey F. Strouse1 
1. Department of Chemistry and Biochemistry, Florida State University 
Down-shifting phosphors, including nanophosphors, are routinely used in solid state 
lighting as the white light source excited by a blue light emitting diode (LED). Down-
shifting LEDs are highly efficient compared to incandescent and fluorescent lighting due 
to high efficiency conversion of the near UV photon into red, green, and blue light. Here 
we present microwave synthesis of nanospinels doped with Thulium(III) to act as the 
blue phosphor. The population of Tm(III) f-levels is accomplished by energy transfer 
from a surface passivating group acting as a molecular photosensitizing antenna. 
Optical measurements of the nanospinel will be discussed including absorption, 
emission, lifetime, and transient absorption data. Ligand exchanges were completed in 
efforts to improve quantum efficiencies and the nanospinels were characterized by 
pXRD, TEM, EPR, and FT-IR.
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ATYPICAL INDUCTION OF MEMBRANE POTENTIAL IN ION 
SELECTIVE MEMBRANES 

Demetra Maria Pantelis, Pradeep Ramiah Rajasekaran, Charles R. Martin 
University of Florida Department of Chemistry, Gainesville, FL 32611 
Within every eukaryotic cell, a membrane potential associated with an ion selective 
membrane enables signal transduction between neighboring cells. Driven by a 
concentration gradient, ions flow across the membrane. This flow of ions in turn 
generates a non-zero resting membrane potential. Biological membranes can be 
simulated under laboratory conditions using an ion exchange membrane. We are 
investigating the effect of a current driven concentration gradient on the resting 
membrane potential of an ion exchange membrane. In our experimentation, a 
quaternary ammonium anion exchange membrane is used. The concentration gradient 
required for generation of a membrane potential is produced in an unconventional way 
by passing a current through a membrane, which separates an isotonic solution of silver 
nitrate. The application of a current/potential across a membrane placed between two 
isotonic solutions forces nitrate ions to move in the direction of the applied current in 
order to support the applied current. This leaves the membrane with a non-zero resting 
potential upon termination of the applied potential. This method allows us to gradually 
generate and maintain a finite potential in perm-selective membranes with an initial 
membrane potential of zero. With the support and funding of the University of Florida 
Department of Chemistry, our current and future research will help us to better 
understand the transfer of ions, subsequent potential generation and signal transduction 
across biological membranes. This may have therapeutic applications for a wide variety 
of nervous disorders.
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CRYSTAL STRUCTURES AND MAGNETIC PROPERTIES OF A FAMILY 

OF CAGE-LIKE MANGANESE/LANTHANIDE HETEROMETALLIC 
COMPOUNDS 

Daisuke Takahashi, Khalil A. Abboud, and George Christou 
Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA 
3d transition metal clusters with a high ground state spin and an Ising-type 
magnetoanisotropy can function as superparamagnetic nanoparticles. Such molecules 
are calledsingle-molecule magnets (SMMs), and have been proposed for applications 
as high-density memory devices and qubits. The incorporation of lanthanide (Ln) ions 
into Mn clusters is a promising strategy to enhance the SMM properties by exploiting 
the high spin of Mn clusters with the large spin and/or anisotropy of Ln ions. Our group 
previously reported a cage-like {Mn12Gd} cluster, which was an interesting SMM with a 
relatively well-isolated ground state owing to the relatively strong exchange interaction 
between the central Gd ion and the surrounding Mn/O shell. In the present work, we 
have used a similar synthetic methodology and have obtained a family of cage-like 
Mn/Ln compounds with different Ln ions. The dependence of structural and magnetic 
properties on the identity of Ln ions will be discussed.



	

Session  Inorganic 
Time S AM 9:05 EDINBURGH VII-VIII 

SUPRAMOLECULAR AGGREGATES OF SINGLE-MOLECULE 
MAGNETS USING BIS(2-PYRIDYLOXIME) DERIVATIVES 

Tuhin Ghosh,1 Wolfgang Wernsdorfer,2 Khalil A. Abboud,1 George Christou1 
1Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA. 2 
Institut Néel, CNRS 38042 Grenoble, Cedex 9, France. 
Single-molecule magnets (SMMs) are molecules with a large ground-state spin, S, and 
a magnetoanisotropy of the Ising-type (negative zfs parameter, D). As a result, they 
display the classical diagnostic property of a magnet, hysteresis loops in magnetization 
vs applied magnetic field scans. SMMs represent a molecular approach to nanoscale 
magnetic materials and also display interesting quantum properties, such as quantum 
tunneling of magnetization and quantum phase interference. Linking two or more SMMs 
together in order to introduce weak exchange interactions between them is important for 
potential applications, such as for qubits in quantum computing. In the present work, we 
have extended the work and obtained two new supramolecular clusters, [Mn3]2 and 
[Mn3]8, with very interesting structures formed by using two new bis-oxime linkers, 1,3-
phenylenebis(pyridin-2-ylmethanone)dioxime (1,3-ppmdH2) and 1,4-phenylenebis 
(pyridine-2-ylmethanone)dioxime (1,4-ppmdH2), respectively. The synthesis, 
supramolecular structures, and magnetic characterization of these SMMs will be 
described.
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STRUCTURAL AND MAGNETIC PROPERTIES OF TWO NEW Mn5Ce3 

CLUSTERS 
Sayak Das Gupta, Shreya Mukherjee, Khalil A. Abboud, and George Christou 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Developing new synthetic routes to high nuclearity Mn clusters has been an integral part 
of the research in our group. A comproportionation reaction between MnII and MnVII in 
acetic acid/water is known to give one of the most studied Mn clusters, 
[Mn12O12(O2CMe)16(H2O)4]. Our group reported a different Mn12 cluster with a flat 
central Mn4 topology by introducing a new synthetic approach that involved reductive 
aggregation of MnO4- ions in the presence of excess MeOH. Thus, similar reactions 
with different synthetic methods can lead to the formation of new Mn clusters with 
potentially interesting magnetic properties. Extending these methods to Mn/Ce 
heterometallic chemistry, we have obtainedtwo new Mn5Ce3 clusters by reductive 
aggregation and comproportionation, respectively. The two clusters exhibit different 
structural and magnetic properties, and the Mn5Ce3 cluster synthesized by reductive 
aggregation is among the very few heterometallic clusters synthesized by this method to 
date.
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STUDY OF pH-DEPENDENT CATALYTIC ACTIVITY IN E.Coli 
GLYCINAMIDE RIBONUCLEOTIDE TRANSFORMYLASE 

Pancham Lal Gupta, Adrian E. Roitberg 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Solution pH affects protein structures and their functions such as ligand binding and 
catalysis. Study of pH-dependent catalytic activity can help in revealing the reaction 
mechanism which could be used to design inhibitors. The target protein, E.coli's 
Glycinamide ribonucleotide transformylase (GAR Tfase), is a regulatory enzyme for de-
novo purine biosynthesis; some types of cancer cells are more dependent on 
synthesizing purines through this pathway which makes GAR Tfase inhibitors act 
selectively over normal cells. We use pH-replica exchange molecular dynamics 
simulation to analyze protein activity at different pHs. Efficient catalysis would occur if 
the ligand remains bound and key residues are in the correct protonation state in a 
certain pH-range. We have calculated pH-dependent ligand binding and the pH-activity 
curve of E.coli GAR Tfase which agrees well with experiment and can be applied in 
many areas, such as finding and extending the pH-range of inhibition of drug molecules.



	

Session  Environmental 
Time F PM 6:25 EDINBURGH II 
Toxicity of Silver Cations and Silver Nanoparticles to Waterweeds and 

Prospects for Phytoremediation 
Leonard Bernas, Kurt Winkelmann 

Department of Chemistry Florida Institute of Technology Melbourne, FL 32901 
Waterweeds are commonly used in toxicological surveys to determine the effects of 
heavy metal contamination on freshwater ecosystems. With the growing use of silver 
nanoparticles as an antimicrobial and antifungal agent in industry, healthcare and 
consumer goods, there have also been increased concerns about pollution of 
freshwater ecosystems with silver. In this study, silver contamination has been modeled 
using a standard freshwater ecosystem with Elodea sp.and the physiological effects of 
contamination have been evaluated at lethal concentrations of silver (0-5 ppm) over a 5 
day phytoperiod. Elodea sp. are sensitive to low concentrations of silver, as seen by 
decreases in the concentrations of physiological markers for antioxidant activity and 
stress response systems with increased silver exposure (p &lt; 0.05). The 
bioaccumulation of silver over a 5 day period suggests that these plants can be used for 
remediation of contaminated waterways.
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Targeting new marine natural products by the activation of cryptic 
gene clusters 

Guojun Wang 
Harbor Branch Oceanographic Institute, Florida Atlantic University, Fort Pierce, FL 
34946 
Recent genome studies showed that the capability of a microbe to produce secondary 
metabolites is largely underestimated. Under current laboratory culture conditions, only 
one or few major secondary metabolites are produced by a microbe, however, the 
genome encodes typically 20-30 or more gene clusters which show genetic and 
enzymatic characteristics of secondary metabolism. So, the majority of gene resources 
are kept untouched in a microbe. We choose marine Actinomyces strains which are 
another largely less explored resources. By studying these two less-exploited resources 
at the same time, we believe relatively good opportunities can be expected to find new 
natural products of medical applications. Few samples will be discussed in my 
presentation.
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Triazabicyclodecene as an Organocatalyst for Post-polymerization 
Modification Reactions 

Charles P. Easterling, Zachary M. Orr, Gail E. Fanucci, and Brent S. Sumerlin 
George &; Josephine Butler Polymer Research Laboratory, Center for Macromolecular 
Science &; Engineering, Department of Chemistry, University of Florida, PO Box 
117200, Gainesville, Florida 32611-7200, United States 
Post-polymerization modification (PPM) reactions allow for the ligation of functional 
molecules onto polymeric scaffolds. Nucleophilic acyl substitution is a ubiquitous 
strategy for these transformations, often requiring the synthesis and polymerization of 
activated ester containing monomers. We developed a functionalization method utilizing 
triazabicycldecene (TBD) as a bicyclic guanidine organocatalyst capable of catlyzing the 
transesterification and amidation of sterically unhindered esters appended to polymer 
sidechains. Functionalization reactions of acrylic homopolymers such as poly(methyl 
acrylate) and poly(n-butyl acrylate) with various nucleophiles were studied. 
Furthermore, copolymers consisting of methyl acrylate and t-butylacrylate, a sterically 
hindered comonomer, allowed for chemoselective PPM reactions due to the unique 
selectivity of TBD in ester activation.
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DESIGN AND SYNTHESIS OF ORGANOMETALLIC PRECURSORS 
FOR PHOTOACTIVATED CHEMICAL VAPOR DEPOSITION ON 

THERMALLY SENSITIVE SUBSTRATES 
Kelsea Johnson,1 Joseph Brannaka,1 Paul Arevalo,2 Zhiwei Shi,2 Amy Walker,2 and Lisa 

McElwee-White1,* 
1 Department of Chemistry, University of Florida, Gainesville, FL 32611 2 Department of 
Materials Science and Engineering, University of Texas at Dallas, Dallas, TX 75080 
Metallized organic thin films are of interest for their potential uses in electronic devices 
but thermal sensitivity of the organic substrates precludes use of high temperature 
metallization processes, such as conventional chemical vapor deposition (CVD). 
Photoactivated chemical vapor deposition (PACVD) can be used to avoid thermal 
decomposition of sensitive substrates by using light to achieve deposition.  
CpRu(CO)2Me, CpRu(CO)2Br, (η3-allyl)Ru(CO)3Br, and (COT)Ru(CO)3 have been 
synthesized as photoactive precursors for PACVD of Ru films on self-assembled 
monolayers (SAMs). SAMs were chosen as the model substrates, since they can be 
patterned with different terminal groups to probe the effects of substrate functionality on 
the selectivity of the metallization process. Precursor synthesis, screening, and 
deposition will be discussed.
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The Implication of Polymer Composition and Architecture on the 
Structures and Functions of Protein-Polymer Conjugates 

Ping Lin,1 Bryan S. Tucker,1 Brent S. Sumerlin,1 Coray M. Colina1,2 
1 Department of Chemistry, University of Florida, Gainesville, FL 32611 2 Department of 
Materials Science and Engineering, University of Florida, Gainesville, FL 32611 
Covalent conjugation of synthetic polymers to proteins has proven to be an effective 
strategy to enhance solubility, and in vivo circulation times of protein therapeutics 
improving their pharmaceutical efficacy. Despite the necessity for reliable structural 
description of protein-polymer conjugates, some recent all-atomistic molecular 
dynamics simulation studies have provided dissimilar results inconsistent with 
experimental data. In this study, we presented a computational study of osteoprotegerin 
(OPG) conjugated to polyethylene-oxide polymers of varying macromolecular 
compositions and architectures. The structures of conjugates were found to be 
extremely sensitive to the applied molecular mechanics force fields. After the validation 
of the selected force field, we carried out extensive molecular dynamics simulations for 
OPG-polymer conjugates with linear, loosely branched and densely branched 
architectures, and the simulations support a minimal interaction between the polymeric 
chains and the protein. Further analyses on the structures and dynamics of these 
bioconjugates suggest a possible cause of the different activities observed.
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HUMAN RANKL COMPLEXED WITH ITS DECOY RECEPTOR 
OSTEOPROTEGERIN: AN ATOMISTIC MOLECULAR DYNAMIC 

STUDY. 
Aravinda Munasinghe1, Ping Lin1 and Coray M. Colina1,2 

1Department of Chemistry, University of Florida, Gainesville, FL 32611 2Department of 
Materials Science and Engineering, University of Florida, Gainesville, FL 32611 
New frontiers in the field of bone remodeling science and pharmaceutical research have 
opened up due to the discovery of important cytokines for osteoclast biology such as, 
the receptor activator of nuclear factor (NF)-χB ligand (RANKL), its receptor RANK and 
decoy receptor osteoprotegerin (OPG). In this study, we present an extensive atomistic 
molecular dynamic study of the OPG/RANKL system. Within the molecular models, we 
varied the number of OPG molecules bound to the RANKL trimer and carried out a 
study to determine how the binding affinity of the OPG/RANKL system changes as a 
function of OPG concentration. It was found that the binding affinity decreases with 
increasing number of OPG molecules. Additionally, we investigated the conformational 
changes within the loops of RANKL during the molecular dynamics simulations, the 
interaction between N-terminus of OPG and RANKL, and their implication toward the 
binding affinity of OPG/RANKL.
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Fluorescence of Hydroxyphenyl-Substituted “Click” Triazoles 
Quinton J. Meisner, Joseph V. Accardo, Ronald J. Clark, Lei Zhu 

Department of Chemistry &; Biochemistry, Florida State University, Tallahassee FL  
32306-4390 
Hydroxyphenyl-substituted-1,2,3-triazole molecules (click triazoles) are prepared via the 
copper(I)-catalyzed azide-alkyne cycloaddition reactions between aryl azides and aryl 
alkynes. The hydrogen bonding preferences of these compounds are characterized in 
both solution and solid states. These compounds have interesting solvent- and base-
sensitive fluorescence properties. In addition to possessing unusually large apparent 
Stokes shifts (8,000-13,000 cm-1) and moderate values of fluorescence quantum yield 
(0.1-0.3), the sensitivity to base provides another dimension of intrigue in their 
fluorescence behaviors. The comparison of four isomeric fluorescent click triazoles 
reveals subtle structural-functional relationship that results, in some cases, drastically 
different fluorescence properties.
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Metal Analysis by ESI-TOF-MS 
Emily Lennert Candice Bridge, Ph. D. 

National Center for Forensic Science Orlando, FL 
Metal analysis may be applied to several areas of forensic investigation, particularly 
trace evidence examination such as gunshot residue (GSR). To simulate GSR muzzle 
discharge residue, metal solutions of K, Mg, Ni, Cu, Sb, and Pb, were analyzed by 
electrospray-time of flight-mass spectrometry (ESI-TOF-MS), a rapid method that can 
analyze all metals in a solution within minutes compared to metal analysis techniques 
such as atomic absorption spectroscopy (AAS).For each individual metal, solutions 
ranging in concentration from 0.25 ppm to 20.0 ppm were made in 10% nitric acid, 
chelated using ethylenediaminetetraacetic acid (EDTA), and titrated to a neutral pH 
range with a hydroxide solution to ensure effective metal chelation. Calibration curves 
were made for each metal to allow for quantification of metal concentration in unknown 
muzzle discharge samples. This method may be applicable for any trace metal analysis, 
not limited to GSR analysis, allowing for rapid metal analysis by ESI-TOF-MS.
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Dual-Sensitized Self-Assembled Bi- &; Tri-layer Films for Application 

in Molecular Photon Upconversion 
Tristan Dilbeck, Sean P. Hill, Kenneth Hanson* 

Department of Chemistry and Biochemistry, Florida State University, Tallahassee, 
Florida, United States 
Molecular photon upconversion, by way of triplet-triplet annihilation (TTA-UC), is a 
strategy to increase solar cell efficiencies beyond the Shockley–Queisser limit by 
utilizing sub-bandgap light to generate photocurrent. Recently we demonstrated 
photocurrent generation by directly integrating TTA-UC into a dye-sensitized solar cell 
using self-assembled bilayers of sensitizer and acceptor molecules on nanocrystalline 
metal oxide films. The TTA-UC efficiency and device performance was limited due to 
the relatively narrow absorption features of the sensitizer molecule. One strategy to 
increase broad-band absorption is to utilize two or more sensitizers with complementary 
absorption features. Here we will discussion two new strategies for incorporating 
multiple sensitizers into a multi-layer film by using 1) a dual-sensitized bilayer, and 2) a 
sensitizer-sensitizer-acceptor trilayer. The film synthesis as well as the photophysical 
and electrochemical properties of the bi- and trilayers will be discussed.
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Chemistry of the Martian Atmosphere: Investigating Reactions of CO2

+ 
and CO+ with N and O Atoms 

Jake Tenewitz, Tri Le, Joshua J. Melko 
University of North Florida 
Carbon monoxide and carbon dioxide cations are the second and fifth most abundant 
ions in the upper atmosphere of Mars. A detailed understanding of reactions involving 
these molecules is fundamental to predicting the chemistry of the Martian atmosphere, 
and its implications for the possible existence of life on Mars. Experimental results using 
selected ion flow tube mass spectrometry have determined the products, rate constants, 
and reaction efficiencies for the reactions of carbon dioxide and carbon monoxide 
cations with atomic nitrogen and oxygen. The experimental results are summarized 
here. Further, we examine the reactions computationally using the Gaussian 09W 
software platform. Complete reaction mechanisms were determined for three of the four 
reaction pathways at the B3LYP/6-311G+d level. The fourth pathway consists of a 
charge transfer mechanism, and thus no reaction pathway is presented. CCSD single-
point calculations have also been conducted and appear to show better agreement with 
our experimental observations.
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IONIC-FUNCTIONALIZED POLYMERIC MICROPOROUS MATERIALS 
Shalini J. Rukmani1, Thilanga P. Liyana-Arachchi2, Kyle E. Hart3 and Coray M. Colina1,2 
1Department of Materials Science and Engineering, University of Florida, Gainesville, 
FL 32611, USA 2Department of Chemistry, University of Florida, Gainesville, FL 32611, 
USA 3Department of Materials Science and Engineering, The Pennsylvania State 
University, University Park. PA 16801, USA 
Ionic-functionalized microporous materials are attractive for gas adsorption and 
separation applications in industrially relevant gas mixtures. In this work, we study the 
influence that different ions (Li+, Na+, K+, Rb+ and Mg2+) have on the porosity, carbon 
dioxide (CO2) gas selectivity and permeability in ionic functionalization of polymers of 
intrinsic microporosity (IonomIMs), using molecular dynamics and Monte Carlo 
simulations. The IonomIMs show an enhanced performance for CO2 selectivity and 
permeability in CO2/CH4 mixtures at pressure and composition ranges relevant to 
pressure swing adsorption and vacuum swing adsorption applications. The change of 
ion functionality does not produce a significant shift in the porosity, gas permeability and 
selectivity of these materials. This is in contrast to observations in other microporous 
materials such as metal-organic frameworks, zeolites and porous aromatic frameworks. 
This is attributed to the effect of pore size and ratio of metal atoms to the atoms present 
in the IonomIMs framework.
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ELUCIDATING THE ROLE OF LIGAND AND SUBSTRATE 
SUBSTITUENTS ON THE STABILITY AND REACTIVITY OF GOLD(I) Π–

COMPLEXES 
John T. York 

Department of Chemistry, Stetson University, 421 N. Woodland Blvd. DeLand FL 
32723, USA 
Cationic gold(I) complexes are widely used as catalysts for the electrophilic activation of 
molecules containing C–C multiple bonds. While much is known about the mechanism 
of these reactions, relatively little is known about the impact of ligand and substrate 
substituents on the stability of gold(I) π–complexes and the root of the activation of the 
organic fragment. Indeed, many of the important factors that affect bonding in these 
complexes are not directly quantifiable experimentally and are thus not fully considered 
in the rational development of new catalyst. Presented here are the results of a 
continued computational effort to understand the impact of ligand and substrate 
substituents on the stability and reactivity of gold(I) π–complexes. Bonding interactions 
between [(L)Au]+ fragments (where L = N-heterocylclic carbene ligands) and π–organic 
molecules have been studied by a variety of methods, including molecular orbital 
analysis, natural bond orbital (NBO) analysis, and multiple bond energy decomposition 
analyses (EDA). The results of this study provide a more in-depth description of bonding 
in gold(I) π–complexes and a better understanding of the electrophilic reactivity 
observed in experimental systems.
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ATR-FTIR AND DART-TOF-MS ANALYSIS OF SILICONE BASED 
PERSONAL LUBRICANTS 
Lauren Harvey, Candice Bridge 

National Center for Forensic Science, University of Central Florida, Orlando, FL 32816-
2367, USA 
Currently, silicone based lubricants are primarily differentiated by attenuated total 
reflectance-Fourier transform infrared (ATR-FTIR) spectroscopy; however, there is no 
difference observed within silicone based lubricants that can differentiate different 
samples. Direct Analysis in Real Time-time-of-flight-mass spectrometry (DART-TOF-
MS) is a technique that provides rapid analysis (i.e. &lt; 5 minutes) under atmospheric 
conditions and can acquire high resolution, accurate mass spectra of all molecular ions 
in a sample simultaneously without any sample preparation required. DART-TOF-MS 
and ATR-FTIR spectroscopy were used to analyze thirty neat, silicone-based lubricants 
in an effort to identify characteristics that can indicate smaller sub-groups based on 
oligomeric range and infrared peak differences. Principle component analysis was used 
to identify three sub-groups based on the presence and/or absence of major and minor 
components. This information could be used to more precisely determine the source of 
an unknown silicone based lubricant recovered in sexual assault kits.
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GEL FORMATION OF MUCUS GLYCOPROTEINS: INSIGHT FROM 
ULTRA-COARSE-GRAINED MOLECULAR DYNAMICS 

Farhad Ramezanghorbani1, Ping Lin1, Coray M. Colina1,2 
1Department of Chemistry, University of Florida, Gainesville, FL 32611 2Department of 
Materials Science and Engineering, University of Florida, Gainesville, FL 32611 
Mucin glycoproteins are the main component in mucus layers responsible for gel 
formation. Understanding the dynamic properties of mucins at gastrointestinal and 
ocular surfaces and their role in pathogenic pathways and ocular wettability is of great 
importance in the medical and food industries. We present a simple coarse-grained 
(CG) model for MUC5AC, combining a top-down approach with high resolution atomistic 
simulations, to study the structure and dynamics of polymerized mucins and their 
entangled networks upon gel-formation. The CG model was constructed based on 
sequence information, domain structure, and composition analysis. The correlation 
length of mucins from CG molecular dynamics was found to be in qualitative agreement 
with experimental data. The roles and contributions of highly glycosylated tandem 
repeat regions and non-glycosylated regions to gel formation were investigated in 
implicit solvent. The CG simulations at different concentrations provided insight into the 
sol-gel transition.
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STRUCTURE OF THICK FILAMENTS FROM RELAXED LETHOCERUS 

FLIGHT MUSCLE:  IMPLICATIONS FOR MUSCLE FUNCTION 
Kenneth A. Taylor1*, Zhongjun Hu1, Dianne W. Taylor1, Michael K. Reedy2 and Robert J. 

Edwards2 
1Florida State University, Institute of Molecular Biophysics, Tallahassee, FL 32306-4380 
2Duke University Medical Center, Department of Cell Biology, Durham, NC 27607 
The myosin heads in relaxed muscle have low affinity for actin to facilitate sarcomere 
re-extension for a subsequent contraction. All thick filament structures determined to 
date have a unique asymmetric interaction between the myosin heads, dubbed the 
“interacting heads motif” (IHM). The IHM conformation has one head, the blocked head, 
binding the other head, the free head, in such a way to sterically prevent its actin 
binding. The free head’s actin binding has no steric inhibition. Although originally 
identified in smooth muscle heavy meromyosin, the IHM as been found in numerous 
striated muscle relaxed thick filaments though not those from asynchronous flight 
muscle. The IHM is ideally suited for a relaxed thick filament because the actin-binding 
interfaces of both heads are blocked from binding actin but by two different 
mechanisms. In the cryoEM the relaxed thick filament structure from the Lethocerus 
indicus flight muscles the resolution is sufficient to resolve the myosin, the individual α-
helices of the coiled-coil rod and some non-myosin proteins within the backbone. The 
myosin heads are arranged in an IHM but in a unique orientation. The myosin rod does 
not contact the blocked head and there are no nearest-neighbor contacts between 
IHMs; each IHM is a free-standing structure. The thick filament backbone is 
distinguished by the presence of proteins threading their way among the myosin rods. 
Although the IHM is well suited for relaxed muscle, it is ill suited to support contraction. 
Contraction is better suited to having all heads activated and searching for appropriately 
positioned actin subunits. Contraction requires some mechanism to disrupt the IHM to 
release the heads for actin binding. Formation of the IHM is correlated with filament 
instability in smooth muscle filaments. Tama et al. (J Mol. Biol. 345, 837 (2005)) 
modeled the effect of IHM formation on the coiled-coil rod domain. The head motion 
toward the IHM distorted the coiled-coil rod, a property that would suggest alteration of 
the myosin rod packing to loosen myosin binding. Here we reverse that logic, and 
suggest that lack of nearest neighbor contacts between IHMs, within the Lethocerus 
thick filament serve to poise the IHM on the edge of stability, sensitizing it to stretching 
of the myosin filament that affects the rod packing. The attraction of this mechanism is 
simultaneous activation of all heads and continued activation until tension drops. 
Supported by NIH and AHA.
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Overview of the Development of Proof-of-Concept Chemical Probes 
Targeting Novel Biological Targets 

William R. Roush 
The Scripps Research Insitute, Jupiter, FL 33458 
An overview of recent studies focusing on the development of proof-of-concept 
chemical probes of several important biological targets will be presented, selected from 
recent efforts in the Roush laboratory at Scripps Florida on the development of highly 
selective, in vivo active inhibitors of casein kinase 1d (an anti-cancer target), 
cytochrome P51 (an anti-Chagas target), and metallomatrix protease-13 (targeting 
arthritis).
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Catalytic Activity of Co-Ni-P for the methanolysis of Ammonia Borane 

Amoo K. Olawale1, Edith N. Onyeoziri2, Egwu E. Kalu3, James A. Omoleye1, Vincent 
Efeovbokhan1 

1 Department of Chemical Engineering, Covenant University, Ota, Nigeria 2 Department 
of Chemistry, Florida A&;M University, Tallahassee, FL USA 3 Department of Chemical 
&; Biomedical Engineering, Florida A&;M University and Florida State University, 
Tallahassee, FL 32310 USA 
The electroless synthesis, characterization and evaluation of catalytic activity of varying 
composition ratios of Co-Ni-P alloy catalyst for the methanolysis of ammonia borane 
(H3NBH3) are reported. The effect of the Ni composition on the catalytic methanolysis of 
ammonia borane was studied including the effects of reaction temperature, ammonia 
borane concentration and catalyst amounts on the rate of H2 generation. Based on our 
experimental data, the rate law and kinetic parameters were calculated and the 
mechanism of methanolysis of ammonia borane with Co-Ni-P catalyst proposed. Our 
findings will be presented at the meeting. 
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Bismuth Flux Synthesis of Novel Intermetallic and Subhalide 
Compounds 

Mary B. Hertz, Ryan A. Groom, Connor Thomas, Susan E. Latturner 
Department of Chemistry and Biochemistry, Florida State University 
Flux synthesis of inorganic compounds involves using a low melting element, alloy, or 
eutectic combination in large excess of the other reactants present. Bismuth has a low 
melting temperature of 271°C, making it an ideal flux material.  Large crystals of 
superconducting NiBi3 can be grown from bismuth melts.  Structurally related bismuth 
alloys are being sought from reactions of nickel, aluminum, and magnesium in bismuth 
flux.  Products include either substituted NiBi-3- structures or materials with structural 
motifs similar to those seen in NiBi3 (i.e. MgNi2Bi4). SC-XRD, SEM-EDS, and SQUID 
are being used to compare the structure, composition, and properties of these materials 
to the NiBi3 superconducting structure. Addition of halide reactants results in formation 
of complex bismuth subhalides.  Small amounts of nickel and iodine react readily in 
bismuth flux to produce nickel bismuth subiodides. By varying the nickel to iodine ratio, 
phase control could be achieved between two subiodides (Bi12.86I6Ni4 and Bi12I3Ni4).
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Structural Characterization of a Small Helical Membrane Protein, CrgA 

from Mycobacterium Tuberculosis, using Solid-state NMR 
Yiseul Shin1,2, Huajun Qin2, Riqiang Fu2, Malini Rajagopalan3, and Timothy A. Cross1,2 

1Chemistry and Biochemistry, Florida State University, Tallahassee, FL 32306; 
2National High Magnetic Field Laboratory, Florida State University, Tallahassee, FL 
32310; and 3Biomedical Research Branch, The University of Texas Health Science 
Center at Tyler, Tyler, TX 75708 
Tuberculosis is a disease caused by Mycobacterium tuberculosis (Mtb). Its treatment is 
challenging due to latency characterized by the temporary suspension of cell division. 
Latent Mtb can live in patients’ bodies for decades and become activated again. For this 
reason, understanding Mtb cell division is critical to develop new drugs. CrgA is a 93-
residue transmembrane protein and one of the crucial components in the divisome, the 
cell division apparatus. Recently, the structure of its transmembrane domain has been 
characterized in a lipid bilayer environment using solid-state NMR, but not the 
extramembrane domains. Despite its size, CrgA interacts with five other proteins in the 
divisome. Thus, the N-terminus and the interhelical loop, located in the cytoplasm and 
the periplasm, respectively, may also function as binding sites for these partners. The 
ultimate goal is to characterize an atomic resolution structure of CrgA to understand its 
function based on structural studies of CrgA-protein complexes.
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Occurrence of methylmercury in rice-base infant cereals and 
estimation of daily dietary intake of methylmercury for infants 

Wenbin Cui1, Guangliang Liu1, Yong Cai1 
1Department of Chemistry &; Biochemistry, Florida International University, Miami, FL, 
USA 
Bioaccumulated methylmercury (MeHg) in marine and freshwater fish and shellfish has 
long been considered the major source of MeHg exposure to human. However, recent 
studies on mercury (Hg) in rice suggest that rice consumption could also be a main 
pathway of MeHg exposure to human in Hg mining areas as well as in certain inland 
areas, e.g., in Southwestern China. As a result of elevated levels of MeHg in rice, MeHg 
in rice may be introduced into rice products, such as infant rice cereal, during 
manufacture process, resulting in rice cereals acting as a potential pathway of infant 
exposure to MeHg. In this study, concentrations of both total mercury (THg) and MeHg 
in 118 infant cereal samples marketed in U.S. and China were determined using cold 
vapor atomic fluorescence spectrometry (CVAFS) and gas chromatography coupled to 
CVAFS, respectively. Concentrations of THg and MeHg in cereal samples ranged from 
0.35 to 15.9 ng/g and from 0.07 to 13.9 ng/g with means being 2.86 and 1.61 ng/g, 
respectively. Statistical analysis of Hg concentrations in cereal samples revealed that 
THg and MeHg concentrations in rice-base cereal samples were significantly higher 
than those in cereals containing no rice. The results suggest that rice cereals for infant 
do contain considerable levels of MeHg and rice is the main source of MeHg in infant 
cereals. Estimation of daily intake suggests that MeHg daily intake for infants through 
consumption of rice cereals may count to 4-122% of MeHg reference dose (RfD) set by 
United State Environmental Protection agency (USEPA). Once combined the 
consumption of rice cereal with breastmilk which is considered as another MeHg 
exposure pathway for infants, the daily intake of MeHg through diet cannot be ignored, 
and further studies are needed to address the health risks of infant diet MeHg exposure 
and potential implications on regulation of MeHg levels in infant rice products.
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IN THE MIDST OF GREASE: MEMBRANE PROTEIN STRUCTURE, 
DYNAMICS AND FUNCTION 

Timothy A. Cross1,2,3, Anna Wright3, Joana Paulino3, Yimin Miao2, Riqiang Fu1, Ivan 
Hung1, and Huajun Qin2 

1National High Magnetic Field Lab., 1800 E. Paul Dirac Dr., Tallahassee, FL 32310 
2Department of Chemistry &; Biochemistry, Florida State Univ., Tallahassee, FL    
32306 3Institute of Molecular Biophysics, Florida State University, Tallahassee, FL 
32306 
Lipid bilayers represent a 30Å thick greasy or oily hydrophobic layer between two layers 
packed with charged sites resulting in a dielectric gradient of two orders of magnitude. 
This extreme heterogeneity alters the structure and dynamics of proteins imbedded in 
this matrix. Furthermore, the evolution of proteins targeted for this environment have an 
altered amino acid sequence, the details of which have only recently been assessed.             
I will briefly discuss the general implications of this environment on what we know and 
don’t know about membrane protein structure. Pretty pictures of membrane proteins 
may be only that – multiple membrane protein structures are being refuted and many 
more may be questioned, especially structures of small helical proteins that are 
particularly sensitive to their environmental restraints. Importantly, we learn a great deal 
from these structures and a knowledge of the environment in which they have been 
characterized. 
To illustrate in some detail the influence of the protein environment and to show 
characterizations of membrane protein structure, dynamics and functional mechanisms, 
I will illustrate this with the structure of the M2 proton channel from influenza A. 
Recently, we have been working on the S31N mutant, the current version of the M2 
protein which is now resistant to drugs that have been available since the 1960’s to treat 
Influenza that kills annually in the US between 3000 and 49,000 people and now we 
have fewer drugs available than we had for the swine flu pandemic of 2008-2009. 
Previously drugs have targeted a pore formed by this protein, here we will discuss the 
detailed structure of the His37 tetrad that shuttles protons across the internal barrier in 
this channel/transporter. In addition, we have obtained extensive dynamics data for the 
His tetrad and for the primary and secondary gates into this channel. The result is a 
functional mechanism all characterized in a lipid bilayer environment using solid state 
NMR.
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Chemical signaling for competence regulation:  exploiting internal 
and external heterogeneity 

Stephen J Hagen 
Department of Physics, University of Florida, Gainesville FL 32811 
Many species of bacteria communicate through a chemical signaling mechanism known 
as quorum sensing, where each cell releases a diffusible chemical signal into its 
environment and simultaneously responds to the local concentration of that signal.  The 
simplest interpretation of quorum sensing is that it serves to synchronize and coordinate 
the behavior of population of bacteria such that the behavior of an individual cell is 
determined by the overall population density.  In fact however many aspects of quorum 
sensing regulation reveal more complex mechanisms at work.  Many cells employ 
multiple chemical signals for example, and they detect these signals through intricate 
regulatory circuits that are subject to noise, crosstalk, feedback, and other phenomena.  
Further, quorum sensing often takes place in spatially and chemically heterogeneous 
environments where the benefits of population-wide synchronized behavior are not 
apparent.  We would like to understand how these circuits really function. We are 
studying the quorum sensing system that regulates an important virulence behavior 
(genetic competence) of a common human pathogen, Streptococcus mutans. This 
circuit has a variety of intriguing complexities and is profoundly sensitive to physical and 
chemical cues from the extracellular environment. I will discuss how the use of 
microfluidic flow chambers for precise environmental control, together with single-cell 
fluorescence observations of gene expression, have allowed us to gain insight into the 
operation and dynamics of this signaling circuit.
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ROLE OF PIP2-DEPENDENT MEMBRANE INTERACTIONS IN 
VINCULIN ACTIVATION, MOTILITY AND FORCE TRANSMISSION 

Sharon L. Campbell1, Peter M. Thompson1, Caitlin E. Tolbert2, Lindsay Case3, Srinivas 
Ramachandran1, Mihir Pershad1, Nikolay Dokholyan1, Keith Burridge2, Clare 

Waterman3. 
1 Biochemistry and Biophysics, University of North Carolina, Chapel Hill, NC 2 Cell 
Biology, University of North Carolina, Chapel Hill, NC 3 Cell and Biology Center, NIH; 
NHLBI, Bethesda, MD 
Vinculin is an essential and abundant cytoskeletal protein localized to focal adhesions 
and cell-cell contacts, where it participates in the linkage of transmembrane receptors to 
the actin cytoskeleton to control cell survival and migration. Loss of vinculin results in 
increased cell migration, apoptotic resistance, and the acquisition of tumorigenic 
properties. Mutations in vinculin and its splice variant, metavinculin, are associated with 
cardiac disease. Vinculin consists of a head domain (Vh) and a tail domain (Vt) that 
form autoinhibitory interactions in its inactive state, but release upon activation, 
exposing phosphorylation, protein and phosphoinositol 4,5-bisphosphate (PIP2) binding 
sites. The interaction of vinculin with PIP2 is believed critical for its function, however, it 
is currently unclear how vinculin specifically recognizes PIP2 and regulates vinculin. Vt 
forms an antiparallel five-helix bundle with amino-terminal (NT) and carboxyl terminal 
(CT) extensions. While a crystal structure of an oligomerized Vt mutant complexed to a 
short chain PIP2 has recently been published (Chinthalapudi et al. (JCB, 2014)), the 
structure is incompatible with membrane insertion. We propose an alternative model 
using experimental data, molecular docking and dynamics simulations and provide 
validation of the model through biophysical and biochemical analyses. In our model, the 
PIP2 head group binds to the Vt basic collar, and promotes release of Vt’s strap and CT 
to facilitate membrane insertion. The role of vinculin/PIP2 interaction in mediating 
vinculin activation, localization, cell migration, force sensing and transmission has also 
been characterized using cell microscopy, including super-resolution microscopy 
approaches, by examining WT and PIP2-deficient full length vinculin in knockout cells. 
Information derived from these analyses will result in an unprecedented understanding 
of vinculin function from the molecular to the cellular level and will enable us to build 
more comprehensive models of vinculin membrane interactions.
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Insights into Protein-Glycan Interactions 
Dhruva K. Chakravortya 

Department of Chemistry, University of New Orleans, 2000 Lakeshore Drive, New 
Orleans, LA 70148, USA 
Using computational methods we explore the structure and function of glycan binding 
proteins Glucose Oxidase (GoX) and bacterial surface adhesion proteins such as 
Streptococcus pneumomiae PfbA. GOX is a redox enzyme that uses flavin adenine 
dinucleotide (FAD) as a cofactor to reduce β-D-glucose into δ-gluconolactone via a 
ping-pong steady-state kinetic mechanism. While it remains a candidate for developing 
alternative fuel cells, instability of the dimeric interface remains a concern.  
Electrochemistry experiments have determined that enzymatic efficiency depends upon 
the orientation of FAD to the electrode.  Our hypothesis is that the orientation of FAD 
effects the conformational space sampled by the protein. Towards this we are currently 
exploring the effects of the glycan environment and graphene on the conformational 
sampling of GOX.  S. pneuomoniae PfbA is a Ca2+ and Mn2+ binding beta-sheet 
protein that binds sugar molecules as part of its virulence mechanism. We provide 
insights into the role of sugar molecules on these enzymes. Our quantum mechanical 
calculations determine that a strong cooperative effect is present in hydrogen bonding 
pathways in similar proteins. This co-operative effect accounts for an almost 20% 
increase in hydrogen bond strength. In close agreement with literature, molecular 
dynamics simulations find that these proteins undergo large conformational changes 
that have been implicated in the modulating the glycosylation reaction. Our long-term 
goal is to develop computational chemistry methods in order to simulate the protein-
protein and protein-electrode interactions to understand the impact of crowding 
environments on protein structure and conformational dynamics.
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Reactions of Fe+ with Ozone: Establishing an Accurate Theoretical 
Methodology to Map Reaction Pathways 

Gregory Miller, Tri Le, Jake Tenewitz, Joshua J. Melko 
University of North Florida 
Calculations to explain the mechanism of the reaction between Fe+ with ozone will be 
presented. A dispersion corrected method coupled with the TZVP basis set was found 
to be the most accurate method at modest computational cost. This methodology was 
used to calculate ground state structures of Fe+, FeO+, O, O2, and O3. Species involving 
iron were considered at doublet, quartet, sextet, and octet spin multiplicities. In all cases 
the sextet multiplicity corresponded to the ground state structure. Calculated 
thermochemistry was used to verify the product pathways observed in the experiments. 
A complete reaction mechanism for Fe+ + O3 -&gt; FeO+ + O2 was determined. Fe+ was 
found to approach the ozone molecule to form a diamond shaped encounter complex, 
followed by abstraction of an oxygen atom by iron. The new FeO+ molecule then rotates 
away from the newly formed O2 molecule, thus yielding the products. Calculations for 
the Fe+ + O3 -&gt; FeO2

+ + O shows that this reactions proceeds through a similar 
starting mechanism, but then diverges and passes through a large kinetic barrier with a 
tight transition state. These findings explain the experimental observation of 100% 
branching to the FeO+ product channel. Implications of these mechanisms in regards to 
the regulation of atmospheric ozone are discussed.
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PORE SIZE TUNING ON HYPER-CROSS-LINKED POLYMERS USING 
DIVINYLBENZENE 

Grit Kupgan1, Thilanga P. Liyana-Arachchi2 and Coray M. Colina1,2 
1Department of Materials Science and Engineering, University of Florida, Gainesville, 
FL 32611 2Department of Chemistry, University of Florida, Gainesville, FL 32611 
The emergence of microporous materials is introducing novel solutions to current 
energy and environmental concerns. Hyper-cross-linked polymers (HCPs) can possess 
high surface areas which give them exceptionally high gas storage capacity. In this 
study, we present structure-property relationships for HCPs composed of styrene, 
vinylbenzyl chloride, divinylbenzene (STR-VBC-DVB) obtained by atomistic simulations. 
The polymers were synthesized in silico using a molecular dynamics based algorithm, 
Polymatic. The composition of monomers was varied in order to control the degree of 
cross-linking and to determine if DVB can be used as a pore size tuning agent to 
improve gas separation performance. Systematic analyses of several structural and 
adsorption properties were performed including surface area, pore volume, pore size 
distribution, and H2/CO2 gas loading. Our results revealed that DVB can significantly 
alter several properties of the polymer. However, varying the DVB content did not result 
in a significantly higher performance for H2/CO2 gas separation applications.
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Synthesis of Hydrogels from RAFT Prepolymers via an End-Linking 
Strategy 

Christopher P. Kabb, Christopher O'Bryan, W. Gregory Sawyer, Thomas E. Angelini, 
and Brent S. Sumerlin 

George &; Josephine Butler Polymer Research Laboratory, Center for Macromolecular 
Science &; Engineering, Department of Chemistry, University of Florida, PO Box 
117200, Gainesville, FL 32611-7200, USA. E-mail: sumerlin@chem.ufl.edu; Fax: +1 
352 392 9741 
Polymeric hydrogels may be derived from a polymer with multiple dormant groups that 
is "end-linked" with a difunctional macromonomer. In this work, the aforementioned 
hydrophilic prepolymers (or "inks") consist of PDMA, PNIPAM or PAMPS segments with 
terminal trithiocarbonate moieties capable of reinitiation. The materials can be 
crosslinked using an "end-linking" strategy through chain extension with PEG diacrylate 
to form hydrogels with tunable structures.
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Irradiation of ultrasound to 5-methylbenzotriazole in aqueous phase: 

degradation kinetics and mechanisms 
Duk K. Kim1, Yingxin He2, Junho Jeon2, Kevin E. O’Shea2 

1 Department of Chemistry, Auburn University at Montgomery, Montgomery, AL 36117 
2 Department of Chemistry and Biochemistry, Florida International University, University 
Park, Miami, FL 33199 
Ultrasonic irradiation (640 kHz) leads to the effective degradation of 5-methyl-
benzotriazole (5-MBT) in O2 saturated aqueous solution. Up to 97 % of 5-MBT is 
eliminated within 2 hours of treatment. Upon extended treatment of 6 hours, UV 
absorbance of the n to pi* and pi to pi* transitions associated with aromatic and 
conjugated systems are completely removed, indicating complete destruction of the 
aromatic system in 5-MBT. The decomposition of 5-MBT follows pseudo-first order 
kinetics and the observed decomposition rate dropped significantly in the presence of 
tertiary butyl alcohol.  Detailed product studies were performed employing a negative 
mode ESI LC-MS. Twenty eight intermediate products were detected during ultrasonic 
mediated degradation of 5-MBT. Reaction pathways are proposed based on the 
structures of products assigned to observed 28 masses from LC-MS and commonly 
accepted degradation pathways observed by thermal and hydroxyl radical mediated 
pathways often associated with ultrasonic treatment.
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Thermal Responsive Gels Based on Diels-Alder Reaction 
Yuqiong Dai, Hao Sun and Brent S. Sumerlin 

Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Macromolecular architecture plays a pivotal role in determining many of the properties 
of polymers. The topology of a polymer is typically seen as a static feature, unable to be 
altered once synthesized. Using reversible-covalent chemistry to prompt the 
disconnection of chemical bonds and formation of new linkagesin situ, we have 
designed polymers with dynamic architecture that undergo dramatic topological 
transformations via a process we term macromolecular metamorphosis. This approach 
was extended to include a macroscopic gel which transitioned from a densely and 
covalently crosslinked gel to one with larger distances between covalent crosslinks 
when heated. This stimuli-responsive gel offers us promising opportunities for designing 
and constructing new functional materials, such as sensors, actuators, etc.
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SPLINTED LIGATION OF FUSOBACTERIUM NUCLEATUM GLYCINE 
RIBOSWITCH APTAMER II FOR ELECTRON PARAMAGNETIC 

RESONANCE FOLDING STUDIES 
Michelle Ehrenberger, Jackie Esquiaqui, Gail E. Fanucci 

Department of Chemistry, University of Florida, PO Box 117200, Gainesville, Florida 
32611 
Riboswitches are regulatory regions of mRNA transcripts composed of a ligand-binding 
aptamer domain and a downstream expression platform domain which changes 
conformation upon ligand binding to regulate gene expression. The glycine riboswitch is 
unique because it contains two aptamer domains, each of which binds glycine in a 
manner dependent on inter-aptamer interactions. Aspects of glycine riboswitch folding 
due to the presence of glycine and inter-aptamer interactions are still uncharacterized 
and can be studied using site-directed spin labeling (SDSL) electron paramagnetic 
resonance (EPR) spectroscopy. RNA is site-specifically labeled with a nitroxide probe 
that is sensitive to local motion and detected via X-band (9.5 GHz) EPR. To obtain RNA 
with the necessary label, modified synthetic RNAs can be ligated using splinted ligation 
techniques previously published by our lab. However, ligation of each construct must be 
optimized. Here, results are reported for the optimization of splinted ligation conditions 
for Fusobacterium nucleatum aptamer II.
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The Multiplicity of Thioredoxin and Thioredoxin Reductase in Karenia 

brevis. 
Michaella Durham and Kathleen Rein 

Department of Chemistry and Biochemistry, Florida International University, Miami, FL 
33199 
The Florida red tide organism Karenia brevis blooms almost annually in the Gulf of 
Mexico. K. brevis blooms have been associated with massive fish, bird and marine 
animal poisonings. Exposure to brevetoxins as aerosols during red tide events can 
result in respiratory distress and the consumption of tainted shellfish induces a 
syndrome known as neurotoxic shellfish poisoning (NSP). These effects have been 
attributed to the neurotoxic properties of the brevetoxins, a suite of toxins produced by 
K. brevis which are known to bind to and activate voltage gated sodium channel in 
neuronal and muscle cells. While the neurotoxicity of the brevetoxins has been well 
known for decades, the endogenous role of the brevetoxins is still uncertain. Using 
fluorescent and photoaffinity probes, our group determined that brevetoxin localizes to 
the chloroplast where it interacts with two chloroplast proteins: the light harvesting 
complex II (LHCII) and thioredoxin (Trx). LHCII is responsible for the dissipation of 
excess light energy under conditions of high light, a process known as non-
photochemical quenching (NPQ). Trx maintains redox homeostasis within a cell via thiol 
disulfide exchange reactions with its’ targets. In photosynthetic organisms Trx is 
reduced by two enzymes: ferredoxin-thioredoxin reductase and NADPH dependent 
thioredoxin reductase (TrxR). We later determined that brevetoxin is an inhibitor of 
mammalian thioredoxin reductase (TrxR) but the implications that this activity has for K. 
brevis is still unclear. In this work, we examine the multiplicity and types of Trx and TrxR 
found in K. brevis transcriptome libraries and predict how the presence of these 
enzymes might influence redox homeostasis and NPQ.
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EXTENDING SCANNING PROBE LITHOGRAPHY THROUGH SELF- 
AND DIRECTED ASSEMBLY STRATEGIES 

Thomas J. Mullen 
Department of Chemistry, University of North Florida, 1 UNF Drive, 50/3500, 
Jacksonville, FL 32224 
Complex surface structures with molecular-scale organization and chemical 
functionalities have garnered tremendous attention in recent years for applications 
including bioresponsive surfaces and lithographic resists.  Multicomponent alkanethiol-
based chemical films assembled onto noble metal surfaces are commonly utilized for 
these applications due to their rich and well characterized structures and chemistries.  
However, the majority of alkanethiol-based lithographic strategies are limited to two-
dimensional surface architectures due to their reliance on the assembly of 
monomolecular films and/or their limited library of molecules available for patterning. 
The enhancement of two scanning probe lithographic strategies (nanoshaving and 
nanografting) by exploiting molecular assembly, topology, and intermolecular 
interactions will be described and discussed. These combinations of molecular 
assembly and scanning probe lithography illustrate general approaches to generate 
three-dimensional chemical films with varied surface chemistries.
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Semi-quantitative Electron Tunneling Barrier Height Measurements of 
Molecular Monolayers at the Solution-Graphite Interface: Nonorbital-

Mediated Tunneling 
Xixuan Guo 

150 West University blvd, Melbourne, FL, 32901 
Semi-quantitative apparent tunneling barrier height of stearic acid adsorbed onto highly 
oriented pyrolytic graphite (HOPG) in 1-phenyloctane was measured. The topographic 
images showed different conformers within a single monolayer, which had not been 
previously reported, although large number of publications are in print on these and 
similar systems. The apparent barrier height images presented two individual effects. 
The apparent barrier height map is dominated by the distribution of surface charges, 
known as electrostatic potential (ESP), in regions where significant polarity exists (such 
as near the carboxyl group). On the other hand, in regions where there is little variation 
in ESP (such as in the alkane chains), the manifestation of the topography dominates 
the apparent barrier height. In the case of imaging these types of monolayers, the effect 
by adlayer molecular orbitals is excluded since the energies of the molecular orbitals fall 
well outside of the Fermi levels of the substrate and the tip under the described 
tunneling conditions, and thus do not contribute to the mediation of the tunneling 
current. These studies provide a theoretical basis for further investigations into barrier 
height tunneling spectroscopy of molecular monolayers on HOPG. 
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Schiff Base Ligands in Hg(II) and Cd(II) Chemistry 
Jacob Bryant,1 Najah Mhesn,1 Sergio Corrales,1 John M. Cain,1 Farhad Akbari 

Afkhami,2 Ali Akbar Khandar,2 Dr. Christos Lampropoulos1,* 
1 Department of Chemistry, University of North Florida, Jacksonville FL 32224 2 
Department of Inorganic Chemistry, University of Tabriz, Tabriz 51666-16471, Iran 
The crystal engineering of one, two-, and three-dimensional (1D, 2D, 3D) coordination 
polymers (CPs), is an attention-drawing field in search for functional inorganic-organic 
materials for catalysis, optics, magnetism, molecular architectures, materials chemistry, 
etc. Furthermore, hybrid materials, exhibiting a combination of the above properties are 
of particular importance. As such we present herein the synthesis and characterization 
of different Hg(II) molecular and polymeric systems, as well as four CPs bearing Cd(II) 
metal ions. The synthetic route takes advantage of the versatility of Schiff base ligands, 
as well as a convenient synthetic/crystallization aparatus we have developed. Their 
thorough characterization included x-ray crystallography and luminescence studies.
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Molecular mechanism of protein kinase recognition and sorting by the 

Hsp90 kinome-specific cochaperone Cdc37 
Dimitra Keramisanoua, Adam Aboalrouba, Ziming Zhanga, Randy W. Larsena, Ralf 

Landgrafb and Ioannis Gelisa 
a: Department of Chemistry, University of South Florida, Tampa, FL 33620, USA b: 
Department of Biochemistry and Molecular Biology, University of Miami, Miller School of 
Medicine, Miami, FL 33136, USA 
The Hsp90 chaperone machinery is a ubiquitous mediator of protein homeostasis and 
activity. Despite its essential roles, little is known about the molecular mechanism that 
controls substrate entry into its chaperone cycle. We show that the functional role of the 
kinome-specific cochaperone, Cdc37, reaches beyond that of an adapter protein and 
find that it actively participates in the selective recruitment of only client kinases. The 
cochaperone recognizes kinase specificity determinants in both clients and non-clients 
and thus it acts as a general kinase scanning-factor. Kinase sorting within the client to 
non-client continuum relies on the ability of Cdc37 to challenge the conformational 
stability of client kinases by locally unfolding them. This metastable conformational state 
has high affinity for Cdc37 and forms stable complexes through an extended, multi-
domain cochaperone interface. On the other hand, the interaction with non-clients is not 
accompanied by conformational changes of the substrate and results in substrate 
dissociation. Collectively, Cdc37 performs a quality control of protein kinases, where 
induced conformational instability acts as a “flag” for Hsp90 dependence and thus 
stable cochaperone association.
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Sulfur/Iodine Flux Synthesis of Metal Sulfides and Sulfide Iodides 
R. Groom,1 D. Alvarez,1 A. Jacobs,1 M. Cepada,1 R. Drummey,1 S. E. Latturner,1 

1 Department of Chemistry and Biochemistry, Florida State University, Tallahassee, 
Florida 32306, United States 
Many heavy metal sulfides and sulfide iodides such as Bi2S3, SnS, SnS2, and SbSI are 
semiconductors with potential applications as photovoltaic and/or thermoelectric 
materials.  Traditionally these materials are synthesized using stoichiometric solid state 
synthesis, which requires high temperatures and drives thermodynamically favored 
products. Flux synthesis is a potential method for avoiding this pitfall. Flux reactions use 
at least one low melting reactant in large excess, to produce a solution phase reaction. 
In this work, heavy main group elements bismuth, antimony, tin, lead, and binary 
combinations were reacted in sulfur melts containing varying amounts of iodine, to 
investigate the effects of iodine concentration and reaction temperatures on phase 
production and purity. For reactions with tin and lead, the iodine concentration modifies 
the oxidizing power of the S/I2 melt, which determines the identity of the tin/lead sulfide 
that forms.  Bismuth and antimony form sulfide iodide phases; the ability to control 
iodine concentration allows for the isolation of the metastable and difficult to synthesize 
Bi19I3S27 phase. Binary combinations of metals were investigated to force substitution 
(Bi19-xSbxI3S27 and Bi1-xSbxSI) and determine the effect on optical properties, studied 
through Diffuse Reflectance UV-VIS and Raman Spectroscopy.



	

Session  Physical 
Time F PM 4:05 EDINBURGH IV 

Meteor Ablation in the Earth's Atmosphere: Studying the Sequential 
Reactions of Fe+ with Ozone 

Joshua Melko 
University of North Florida 
The primary source of iron in the atmosphere is due to the ablation of meteors, and 
there exists an abundance of Fe+ ions at altitudes above 90 km. Previous observations 
suggest that the reaction of Fe+ with ozone may be important in regulating the amount 
of ozone in this region. Here, we present rate constants and branching ratios for the 
reactions of FeOx

+ (x = 0 – 4) with ozone. Fe+ is observed to react with ozone at the 
collision rate to produce FeO+ + O2. The FeO+ in turn reacts with ozone at the collision 
rate to yield both Fe+ and FeO2

+ product channels. Ions up to FeO4
+ display similar 

reactivity patterns. In general, the observed product pathways are those predicted to be 
exothermic from the known thermochemistry, with a few exceptions. To investigate the 
anomalies we have performed density functional calculations on the reaction of Fe+ with 
ozone. The results indicate significant kinetic barriers are present for reaction pathways 
that are thermodynamically allowed but not observed experimentally. Further, the 
mechanisms suggest that sequential reactions of a single iron cation can efficiently 
convert many ozone molecules into molecular oxygens, effectively limiting the ozone 
concentration in regions of the atmosphere that have high Fe+ densities.
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Alkylated Lignin Nanocontainers 
Anthony N. Cauley and James N. Wilson* 

Department of Chemistry, University of Miami, 1301 Memorial Drive, Coral Gables, FL 
33146, United States. 
Lignin, a cross-linked phenolic polymer found in plant cell walls, is the main contributor 
of strength and structure in wood. Five to six million tons of lignin is produced as a 
byproduct of the paper and agricultural industry each year making it a renewable source 
in chemistry. Lignin has been explored, with limited success, as a source of fine 
chemicals, through degradation of its complex polymeric structure. Recently, a few 
groups have examined lignin as a modifiable, biocompatible nanomaterial. Utilizing 
simple, tunable substitution reactions, we have developed a strategy for readily 
alkylating lignin and producing nanoparticles with varying chain length alkyl groups. The 
structure and nanoscale organization was studied through standard characterization 
techniques. The nanoparticles were then applied to encapsulation and housing of 
cyanine dyes. Preliminary results show that the alkylated lignin is a promising 
nanocarrier that can be applied as a dispersant, coating, or drug delivery system.
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Building and Characterizing a Custom Mass Spectrometer for 
Studying Catalytic Reactions In the Gas Phase 

Tri Le, Gregory Miller, Jake Tenewitz, Joshua J Melko 
University of North Florida 
Catalytic performance is a function of the geometry and electronic structure of the active 
site and the various bond making and bond breaking processes that occur there. Details 
of a custom built mass spectrometer designed to study these processes will be 
presented. The instrument consists of an ionization source, with both electron impact 
and chemical ionization capabilities, a quadrupole mass spectrometer, and a unique 
detector assembly. A segmented linear ion trap fitted with pulsed valves allows for 
future kinetic studies.   Initial spectra demonstrate the dependence of chemical 
ionization or electron impact processes on various source conditions. Peak intensities 
are quantified as a function of various source parameters. High number densities and 
soft ion-extraction are critical to preserve the bonding network in the clusters without 
fragmentation. We also present results of a systematic study on the intensity of various 
ions as a function of aperture size on the extraction lens. In addition, spectra of iron 
species for studies of Fischer-Tropsch catalysts have been produced with mass ranges 
from 50 amu to 400 amu. Future studies will characterize our ability to trap these ions 
on second timescales.
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Water Transport in Amphiphilic Block Copolymers 
Onyekachi Oparaji , Daniel Hallinan 

FAMU-FSU College of Engineering Chemical and Biomedical Engineering 
Poly(styrene)-block-poly(ethylene oxide) (PS-b-PEO) is a semicrystalline block 
copolymer (BCP) with interesting properties. It is mechanically tough and amphiphilic. 
The mechanical toughness is due to the crystallinity of PEO and the high glass 
transition temperature of PS, as well as the morphological structure of the BCP. The 
polymer has high CO2, water, and salt solubility that derive from the polar PEO 
component. Potential applications include CO2 separation, water purification, and 
lithium air batteries. In all of the aforementioned applications, water transport is an 
important parameter. The presence of water can also affect thermal and mechanical 
properties. Water transport and thermal and mechanical properties of a lamellar PS-b-
PEO copolymer have been measured as a function of water activity. Water transport 
can be affected by the heterogeneous nature of a semicrystalline BCP. Therefore, 
Fourier transform infrared - attenuated total reflectance (FTIR-ATR) spectroscopy has 
been employed, because water transport and polymer swelling can be measured 
simultaneously. The effect of BCP structure on transport has been investigated by 
comparing water transport in PS-b-PEO to a PEO homopolymer. The crystalline content 
of the PEO and the presence of glassy PS lamellae will be used to explain the transport 
results.
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Localization and Delocalization of the Initial Excited States in Light-
Harvesting Materials 

Luis M. Baraldo1 and Valeria D. Kleiman2 
1FCEyN, Universidad de Buenos Aires, CABA, Argentina 2Department of Chemistry, 
University of Florida, Gainesville FL 32611-7200, USA. 
Solar energy-conversion starts with the harvest of light, followed by its spatial transfer to 
where it can be transduced into other forms of energy. The focus and spatial localization 
of the energy delimits its efficacy and has been a point of intense research for synthetic 
light-harvesters. The transduction of the solar energy can be achieved following the 
absorption of multiple photons (antenna effect) through electron transfer processes that 
lead to charge separation creating reduction/oxidation equivalents. We present results 
elucidating ultrafast, electronic energy-transfer on complex dendritic molecules and 
supramolecular systems designed to spatially focus initial excitation onto an energy-
sink. An approach to provide antennae properties is the use of dendritic structures. In 
addition, for combined antennae and/ or catalytic properties we can use metal-organic 
supramolecular systems, where the ligands provide vast tunability of the electronic and 
structural properties. The study explores the complex interplay between excited-state 
populations and localization/delocalization of excitations.
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Length-Dependent Charge-Transfer Behavior of Oligothiophenes 
Capped with Naphthalene Diimide Units 

Austin L. Jones, Melissa K. Gish, Charles J. Zeman, John M. Papanikolas, Kirk S. 
Schanze 

Austin L. Jones, Charles J. Zeman and Kirk Schanze = University of Florida Melissa K. 
Gish and John M. Papanikolas = University of North Carolina at Chapel Hill 
A series of thiophene oligomers with chain lengths of 4, 6, 8, 10 and 12 repeat units 
have been synthesized and terminally capped with naphthalene diimide acceptor units 
to study the effect of conjugation length of a donor motif on charge-transfer kinetics. Full 
structural characterization and photophysical measurements were conducted on all 10 
oligomers (capped and uncapped). The results demonstrate near-quantitative 
quenching of fluorescence and singlet oxygen sensitization for the charge-transfer 
compounds when compared to their model counterparts. Increasing conjugation length 
directly correlates with a decrease in the oxidation potential of the compound. Lower 
oxidation potentials affect the free energy of the charge-transfer state, lowering its 
energy from 1.45 eV (tetrathiophene) to 1.18 eV (dodecylthiophene). Transient-
absorption spectroscopy revealed that the charge-transfer and recombination kinetics 
take place on the picosecond time scale, thus requiring ultrafast techniques to reveal 
the cationic and anionic absorption spectra. Femtosecond transient-absorption 
techniques revealed that there is a clear NDI radical anion peak that can be probed for 
charge transfer and charge recombination kinetics.
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GREEN CATALYSTS IN ORGANIC CHEMISTRY LAB 
Peter Hamlet 

South Florida State College, Department of Chemistry, Avon Park, FL 33825 

Instructional lab oxidations with chromium compounds produce hazardous waste.  
Catalysts for doing green oxidations with hydrogen peroxide have become available.  
Lab instructions for reactions using complexes of Fe(III) with tetra-amido macroscopic 
ligands (Fe-TAML) and using enzymes have been written and tested.  Additional 
benefits of these reactions are that they give students experience with procedures not 
covered by existing experiments here.  These include converting organic waste to 
biodegradable compounds, attaching enzymes to solids, and pH control with buffers.   
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MOLECULAR ROUTES TO CERIUM-OXIDE NANOPARTICLES: 
CERIUM-OXIDE CLUSTERS OF FINITE DIMENSIONS 

Kylie Mitchell, Khalil A. Abboud, and George Christou 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Cerium oxide (ceria, CeO2) is of relevance to many different areas of research from 
organic and inorganic catalysis to biomedical and industrial applications. These diverse 
fields of interest in cerium all stem primarily from the redox capability of this metal by 
which it is able to easily switch between the trivalent and tetravalent oxidation states. 
Recently, ceria nanoparticles have been garnering increasing interest due to the much 
greater activity they exhibit in many applications in comparison to the bulk material. As 
the size of these nanoparticles decreases, the reactivity increases, but synthesizing 
small nanoparticles without a significant size distribution is very difficult. It has also been 
found that the Ce3+:Ce4+ ratio is very important to the reactivity, but determining the 
exact Ce3+:Ce4+ composition in nanoparticles is challenging. Molecular cerium-oxide 
clusters would provide an important alternative route to ultra-small ceria nanoparticles of 
finite dimensions. Such clusters would bring along all of the advantages of molecular 
chemistry, such as solubility, crystallinity, and monodispersity, allowing the reactivity to 
be investigated as a function of size in a more controlled manner than the nanoparticles, 
and thus aiding our understanding of the mechanism by which nano-ceria can function 
as effective catalysts in biomedical, industrial, and environmental applications. This 
molecular approach to cerium-oxide chemistry is essentially unexplored. Herein we 
present the synthesis and characterization of the first family of Ce/O clusters of various 
nuclearities that are truly molecular versions of CeO2.
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Photoredox-assisted Aryl-Alkyl Cross-Couplings 
Aaron K. Vannucci Avishek Paul 

University of South Carolina 
 The first reported photoredox-assisted catalytic system for the direct reductive coupling 
of two carbon electrophiles has been developed and characterized. . Recent advances 
have shown that nickel catalysts are active towards the coupling of sp3-carbon 
electrophiles and that well controlled, light driven coupling systems are possible. This 
catalytic system, composed of an iridium light harvester and a nickel catalyst, is capable 
of coupling halocarbons with exceptionally high yields under mild conditions (visible 
light, no added bases, and room temperature). A general and effective sp2-sp3 cross-
coupling scheme has been achieved that exhibits tolerance to a wide array of functional 
groups. 
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Elucidating the Role of Metal Linking Ions in Self-Assembled Bilayers 

Kyle Violette, Jamie Wang, Dr. Kenneth Hanson 
Florida State University 
Multilayer assembly of molecules on metal oxide electrodes has been utilized to 
generate chromophore-catalyst assemblies for photocatalytic water oxidation, 
sensitizers-acceptor assemblies for photon upconversion solar cells, and in bilayer dye-
sensitized solar cells. Typically the molecular assemblies are connected via a photo and 
electrochemically inert Zn2+ or Zr4+ linking ion. However, the role of the metal linking 
ion in film formation, its photochemical stability, electron transfer dynamics, as well as 
device performance remains relatively unexplored. Here we report our work 
incorporating eight different metal linking ions (Zr4+, Zn2+, La3+, Fe2+, Cu2+, Cd2+, 
Mn2+, and Sn2+) into a self-assembled bilayer composed of a metal oxide, molecular 
bridge, metal linking ion, and molecular dye. Film formation and stability are monitored 
by UV-Vis and ATR-IR. The influence of the ion on excited state dynamics is quantified 
using steady-state and time-resolved emission, transient absorption as well as device 
measurements. Our results indicate that the metal ion can have a profound impact on 
electron transfer rates within the bilayer film.
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PREDICTING SPIN STATE IN TRIS-HOMOLEPTIC FE(II) COMPLEXES 

Dilyara Igimbayeva,1,2 Hoa Phan,1 Michael Shatruk1 
1 Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306, USA 2 Department of Chemistry, L.N. Gumilyov Eurasian National University, 5 
Munaitpasov Str, 010008 Astana, Kazakhstan 
A number of tris-homoleptic complexes of the Fe(II) ion with bidentate N-donating 
ligands are known to exhibit spin crossover (SCO), a transition between the high-spin 
(HS) and low-spin (LS) states driven by changes in temperature, pressure, or light 
irradiation. The HS and LS structures have distinctly different Fe–N bond lengths, 
typically in the ranges of 2.15-2.20 Å and 1.95-2.00 Å, respectively. Our analysis of the 
metric parameters in the first coordination sphere in Fe(II) complexes with N-donating 
ligands revealed well-defined boundaries between only-HS, SCO, and only-LS 
complexes. Based on these boundaries, certain exceptions were detected, which will be 
explained in this contribution. Moreover, an erroneous structure of a tris-homoleptic 
[Fe(dmp)3](ClO4)2 (dmp = 5,6-dimethyl-1,10-phenanthroline) was re-determined to 
demonstrate that this compounds also obeys the newly established rules for predicting 
the spin state of such complexes.
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Identifying Similar Crystal Structures by a Combination of Graph 
Isomorphism and Crystallographic Fingerprint Comparison 

Algorithms 
Kevin Ryan,1 Michael Shatruk,1 Marat Mustyakimov,2 

1Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
32306 2Biology and Soft Matter Division, Oak Ridge National Laboratory, Oak Ridge, 
TN 37831 
Large data sets of crystal structures are currently available as databases and as outputs 
from structure prediction algorithms.1-3 The standard crystallographic representation, 
however, is poorly suited for comparison,1 hindering the development of an automated 
means for systematic identification of similar structures1. Fingerprint functions1,2 and 
graph theory4 are two common strategies employed to transform crystal structures into 
representations which facilitate the evaluation of similarity. Connectivity networks of 
extended solids are relatively resilient to structural distortions, but are contingent on the 
choice of unit cell. Crystal fingerprints, similar to pair distribution functions, are 
independent of the choice of unit cell, but are not as resilient to structural distortions. 
We have created an algorithm which leverages the strengths of both methods to identify 
groups of crystal structures with high topological similarity. The application of fingerprint 
functions, connectivity networks, and our algorithm to particular families of crystal 
structures will be demonstrated.  
References  
(1) Zhu, L.; Amsler, M.; Fuhrer, T.; Schaefer, B.; Faraji, S.; Rostami, S.; Ghasemi, S. A.; 
Sadeghi, A.; Grauzinyte, M.; Wolverton, C.; Goedecker, S. J. Chem. Phys. 2016, 144, 
034203.  
(2) Valle, M.; Oganov, A. R. Acta Crystallogr. Sect. A 2010, 66, 507–517. 
(3) Isayev, O.; Fourches, D.; Muratov, E. N.; Oses, C.; Rasch, K.; Tropsha, A.; 
Curtarolo, S. Chem. Mater. 2015, 27, 735–743. 
(4) Blatov, V. A. Acta Crystallogr. Sect. A 2000, 56, 178–188.
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Molecular Magnets Gone Dimensional 
Taylor Jenkins Martin Garnero Sergio Corrales Dr. Christos Lampropoulos 

Department of Chemistry University of North Florida 1 UNF Dr. Jacksonville FL 32224 
Carefully designed molecules can behave as nanomagnets at very low temperatures. 
These are superparamagnets, where the magnetic properties are intrinsic to the 
molecule’s metal core. In this project we use molecular magnets as building blocks, 
similar to Legos, and build polymeric architectures, such as chains, two-dimensional 
sheets, and three-dimensional networks. We achieved this by installing bridges in the 
otherwise terminal positions, which allowed the polymer formation. The characterization 
of these materials involves x-ray crystallography, magnetometry, High Field EPR 
spectroscopy, thermal analysis, and other techniques. Potential applications of these 
materials are in ultra high-density information storage (one bit of information per 
molecule), quantum computing (each molecule being a cubit), and spintronics devices 
(devices in which the spin can be manipulated with external stimuli).
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REVISITING THE SYNTHESIS AND CHEMICAL BEHAVIOR OF 
BENZO[1,2-b:4,5-b']DITHIOPHEN-4-OL 

Ania Sotuyo and Ronald K. Castellano 
Department of Chemistry, University of Florida P.O. Box 117200, 32611-7200, 
Gainesville, FL, USA 
In the 1970s, MacDowell and Wisowaty investigated an array of benzodithiophenol 
isomers as heteroaromatic analogs of anthrone. While the popularity of anthrone did not 
waver in the decades to come, MacDowell’s thiophene derivatives fell into relative 
obscurity. We are reinvestigating benzo[1,2-b:4,5-b']dithiophen-4-ol given its potential to 
serve as novel building block for π-conjugated materials. The compound is available 
now through a reproducible five-step sequence beginning from 2,3-dibromothiophene, 
and, based on IR and NMR spectroscopy, preferentially exists (in solution and the solid 
state) as its enol tautomer.  The parent compound undergoes irreversible chemical 
oxidation, both to the quinone and a 8,8′-linked dimer, in CDCl3 over the course of days. 
Functionalization at the 2,6-positions has been explored and allowed extension of the π-
system through Pd-catalyzed Stille and Sonogashira reactions. The spectroscopic 
properties of the new compounds will be reported along with initial attempts to derivatize 
the central benzene ring of the parent compound. 
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Time F AM 8:30 EDINBURGH VII-VIII 

STRUCTURE PREDICTION, SYNTHESIS, AND CHARACTERIZATION 
OF MIXED-METAL OXIDES 

Michael W. Lufaso, Daniel G. Chica 
Department of Chemistry, University of North Florida, Jacksonville, FL 32223 
Solid-state inorganic chemistry is aligned with modern devices and with emerging and 
potential technologies, which require new materials with improved properties to meet 
the desired and stringent requirements for many applications. New materials and 
development of structure-property relationships can lead to advances in chemistry, 
materials science, and solid-state physics. In general, synthesis can be either 
exploratory or targeted. Structure prediction can increase the likelihood for successful 
targeted synthesis, which may be illustrated with the development and usage of a bond 
valence sum optimization software program named SPuDS (Structure Prediction 
Diagnostic Software). Alternatively, an exploratory synthetic approach involves the 
experimental determination of ternary phase diagrams to prepare new phases and to 
understand the relationships between the phases to tune the properties of compounds 
and composites. Each approach has advantages and limitations, and our group has 
applied both methods to prepare materials and then characterize the properties for 
multiferroic, magneto-dielectric, dielectric, sensor, optical, and photocatalytic 
applications.



	

Session  Biochemistry / Chemical Biology 
Time S AM 10:15 EDINBURGH V-VI 
Assembly and Activity of Escherichia coli NADPH Assimilatory Sulfite 

Reductase 
Isabel Askenasy, Joseph M. Pennington, Rachel M. Andrews, Marisa R. Cepeda, and 

M. Elizabeth Stroupe 
Department of Biological Science and Institute of Molecular Biophysics, Florida State 
University 
Sulfur reduction is central to life as a vestigial reminder of Earth before the emergence 
of an oxygen-based energy currency. Organic sulfur (S2-) remains an essential nutrient 
in all organisms, but higher eukaryotes are unable to reduce inorganic sulfur (S4+) so 
rely on bacteria, archaea, yeast, and plants to produce useable sulfur. Six-electron 
reduction of sulfite (SO3

2-) to sulfide (S2-) is central to the bio-geo sulfur cycle and is 
catalyzed by a single enzyme, sulfite reductase (SiR). This “high-volume” electron 
transfer is unique to sulfur and nitrogen cycles and represents one powerful example of 
a biochemical reaction where nature is more versatile than human chemical engineers. 
In Escherichia coli, SiR is a multisubunit complex of four copies of a metalloenzyme 
subunit called SiRHP and eight copies of a flavoprotein called SiRFP. SiR is found as 
part of the sulfur assimilation pathway for S2- incorporation into sulfur-containing amino 
acids and cofactors. We are interested in understanding the mechanism by which 
electrons are transferred from a dissociable NADPH that binds the SiRFP subunit 
through FAD and FMN cofactors to the iron-rich cofactors in the metalloenyzme. To this 
end, we have dissected the mechanism of coupled electron-proton transfer in SiRHP 
and begun to understand how this multimeric protein complex is assembled.



	

Session  Polymer 
Time F AM 8:30 EDINBURGH III 

in silico Design to Catalyze Materials Breakthroughs 
Coray M. Colina 

Department of ChemistryAffiliate Professor: Department(s) of Materials Science and 
Engineeringand Nuclear EngineeringGeorge &amp; Josephine Butler Polymer 
Research LaboratoryCenter for Macromolecular Science &amp; EngineeringUniversity 
of FloridaLeigh Hall 312PO Box 117200Gainesville, FL 32611-7200 
Here we present the results of three exciting opportunities to comprehensively 
investigate nanoporous materials through the use of molecular simulations. Tailoring 
and optimization of these materials include: 1) Polymer and organic molecules of 
intrinsic microporosity (PIMs and OMIMs), which will significantly enhance their 
suitability as heterogeneous catalysts, adsorbents, and gas storage materials. 2) 
Stilbene containing alternating copolymers, semi-rigid amorphous copolymers, as new 
polyelectrolytes and other functionalizations for optical applications, and 3) ultra-thin 
molecular layer-by-layer polyamide membranes which can play a crucial role in the 
design and understanding of the next generation of reverse osmosis membranes. In all 
cases, it is anticipated that experimentalists will avoid the peril of performing a large 
number of complex synthetic chemistry that would result in no enhancement of 
microporosity. Concurrent to the above goals, is the generation of large data sets and 
the extraction of critical information from that data (e.g., structure factors to understand 
the intrinsic correlations between structure and properties/behavior) to catalyze 
materials breakthroughs.
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Time F PM 5:10 EDINBURGH V-VI 

DISULFIDE-BOND DISRUPTING AGENTS (DDAs): NOVEL 
ANTICANCER AGENTS THAT DOWNREGULATE EGFR, HER2, AND 

HER3 IN PARALLEL. 
Renan B. Ferreira,1 Mary E. Law,2 Stephan C. Jahn,2 Bradley J. Davis,2 Coy D. 

Heldermon,3 Mary K. Reinhard,4 Brian K. Law,2 and Ronald K. Castellano1 
1Department of Chemistry, University of Florida, P.O. Box 117200, Gainesville, FL 
32611. 2Department of Pharmacology &amp; Therapeutics, University of Florida, 
Gainesville, FL 32610 U.S.A. 3Department of Medicine, University of Florida, 
Gainesville, FL, 32610 U.S.A. 4Department of Infectious Diseases and Pathology, 
University of Florida, Gainesville, FL, 32610 U.S.A. 
The activation of EGFR, HER2, and HER3 initiates signaling cascades that contribute to 
the initiation and progression of human carcinomas, including breast and lung cancers. 
This fact motivated the development of inhibitors that target these receptors. However, 
the activity of these agents is affected by therapeutic resistance, whose important 
source is the functional redundancy among EGFR, HER2, and HER3. These receptors 
contain conserved extracellular ligand-binding domains that are stabilized by disulfide 
bonds. Compounds that disrupt extracellular disulfide bonds could inactivate EGFR, 
HER2, and HER3 in unison. In this work, we identified compounds, termed Disulfide 
Bond Disrupting Agents (DDAs), that downregulate of EGFR, HER2, and HER3 and kill 
breast cancer cells that overexpress EGFR or HER2. RBF3, one example, exhibits 
anticancer efficacy in vivo at 40 mg/kg with no observed toxicity at dosages up to 160 
mg/kg/day. Additionally, RBF3 presents ex vivo activity against human breast cancer 
cells extracted from a patient’s tumor and reprogrammed to replicate in vitro.



	

Session  Organic 
Time T PM 5:30 BALLROOM 

SYNTHESIS AND FUNCTIONALIZATION OF BENZOTRIFURAN 
(BTFURAN) AS A BUILDING BLOCK FOR π-CONJUGATED SYSTEMS 

Renan B. Ferreira, Jose Figueroa, Khalil A. Abboud, and Ronald K. Castellano 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Benzotrifuran is a C3h-symmetric aromatic scaffold that was first reported in the context 
of a small library of α-functionalized compounds prepared by Nakamura and coworkers 
in 2013; the parent heterocycle is not known. Synthesis required high temperatures and 
strongly basic conditions, which limited the scope of the methodology. Reported here is 
the synthesis of parent BTFuran, the non-functionalized core that can be transformed 
into versatile intermediates by standard α-carbon functionalization. BTFuran was 
successfully synthesized from trifluorobenzene in three steps in 14–32% overall yield.  
Single crystal X-ray analysis of BTFuran shows a tight hexagonal packing with 
preferential face-to-face interactions, unique from the ordering observed for crystalline 
benzotrithiophene (that shows preferential edge-to-face interactions). a-Lithiation 
followed by quenching with a range of electrophiles then enables the preparation of 
trialkylstannyl and halogen derivatives suitable for subsequent Pd-mediated cross-
coupling reactions. The reactions will permit access to BTFuran-containing π-
conjugated systems and progress along these lines will be reported.



	

Session  Materials 
Time F PM 4:50 EDINBURGH IX 

Photon Upconversion Solar Cell via Molecular Self-Assembled 
Bilayers on Metal Oxide Surfaces 

Sean P. Hill, Tristan Dilbeck, Enric Baduell, Kenneth Hanson* 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, 
Florida 32306, United States 
Transmission of low energy light is one of the primary loss mechanisms limiting the 
maximum efficiency of a single junction solar cell to &lt;34%. Molecular photon 
upconversion via triplet-triplet annihilation (TTA-UC)—combining two or more low 
energy photons to generate a higher energy excited state—is an intriguing strategy to 
surpass this limit and reach maximum efficiencies greater than 45%. Self-assembled 
bilayers of sensitizer and acceptor molecules on nanocrystalline metal oxide films is a 
promising new structural motif for facilitating molecular photon upconversion. In this 
presentation we describe the direct integration of TTA-UC into a dye-sensitized solar 
cell (DSSC) using the self-assembled bilayer strategy. Intensity dependence and IPCE 
measurements indicate that bilayer films effectively generate photocurrent via two 
different mechanisms: 1) direct excitation and electron injection from the acceptor 
molecule, and 2) low energy light absorption by the sensitizer molecule followed by 
TTA-UC and electron injection from the upconverted state. Energy transfer and 
photocurrent generation efficiency of the bilayer device is also directly compared to the 
previously reported heterogeneous TTA-UC scheme.



	

Session  Biochemistry / Chemical Biology 
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Structure and application of γ-AApeptides 
Jianfeng Cai 

Department of Chemistry, CHE 205 University of South Florida 4202 E. Fowler Ave 
Tampa, FL 33620 
The identification and development of sequence-specific peptidomimetics is of 
significance in bioorganic chemistry and chemical biology. A new class of 
peptidomimetics termed "AApeptides" was recently developed by our group. The 
synthesis of AApeptides can be conveniently achieved on the solid phase. Similar to 
other peptidomimetics, AApeptides are resistant to proteolytic degradation, and possess 
limitless potential to introduce chemically diverse functional groups. Moreover, they 
have been shown to fold into well-defined helical structures. The functions of 
AApeptides have been recently explored. These include the rational design of 
AApeptides for the mimicry of the primary and secondary structure of bioactive 
peptides, as well as the development of one-bead-one-compound AApeptide 
combinatorial library for the identification of unnatural biomarkers or potential drug 
candidates.
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Time T PM 5:30 BALLROOM 
Synthesis of Precision Macromolecules via Ring-Opening Metathesis 

Polymerization of Substituted Cyclopentenes. 
Goutam Palui, Stefan Brits, William J. Neary and Justin G. Kennemur* 

Department of Chemistry and Biochemistry, Florida State University (FSU), 
Tallahassee, FL-32306-4390 E-mail: kennemur@chem.fsu.edu 
Macromolecular control over the regio- and stereo-chemistry (i.e., sequence and 
tacticity) as well as the molecular weight (degree of polymerization) is a long standing 
goal in polymer research. Nevertheless, the precision over those three parameters for a 
finite architecture is synthetically challenging. Acyclic diene metathesis (ADMET) and 
ring-opening metathesis polymerization (ROMP) are the two distinct modes of 
metathesis polymerization that have been shown to provide a powerful route to 
precision polyolefins. Continuing in this effort, we have synthesized a series of 
substituted cyclopentene derivatives combined with strategies to control ring-placement 
and stereochemistry. We utilize ROMP to obtain high molar mass andmoderate 
dispersities (1.4 – 1.7) as evidenced through SEC and NMR spectroscopy. Thermal and 
mechanical structure-property relationships are also analyzed and discussed.
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Chiral Polymers for Robust and Environmentally-Friendly Anti-
Biofouling Coatings. 

Alexander Blanchard, Goutam Palui, Justin Kennemur 
Florida State University 
Polyisocyanates exhibit interesting properties due to their ability to adopt a dynamic 
helical conformation. This can give rise to various orientation-specific phenomenon, 
such as chiral amplification. Chiral amplification can be achieved through the ‘Sergeants 
and Soldiers’ principle, where the introduction of a chiral monomer unit can impose a 
cooperative helical structure upon neighboring achiral monomers. In this work, we 
develop (R) and (S) enantiomeric polyisocyanates with amphiphilic chemistries and 
hypothesize that their opposite chirality will provide a platform for the determent or 
weakening of bacterial fouling. Success would lead to nontoxic anti-fouling coatings for 
marine vessels, medical implants, or algae resistant glass.
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DESIGN AND SYNTHESIS OF SELF-ASSEMBLING p-CONJUGATED 
OLIGOMERS FOR IMPROVED ORGANIC PHOTOVOLTAIC (OPV) 

DEVICE PERFORMANCE 
Asmerom O. Weldeab,1 Danielle E. Fagnani,1 Lei Li,1 Daken J. Starkenburg,2 Jana S. 

Sadovy,2 Jiangeng Xue,2 and Ronald K. Castellano1 
1 Department of Chemistry, University of Florida, P.O. Box 117200, Gainesville, FL 
32611 2 Department of Materials Science and Engineering, University of Florida, P.O. 
Box 116400, Gainesville, FL 32611 
p-Conjugated organic photovoltaics (OPVs) are one of the most promising frameworks 
to achieve affordable solar energy conversion. Despite their benefits, the current bulk 
heterojunction (BHJ) structure based OPV devices still suffer from relatively low power 
conversion efficiency (PCE), due to a random and poorly controllable bulk morphology 
and low stability, which gradually deteriorates their performance. To address these 
challenges, we envision a hierarchical supramolecular approach, in which modularly 
constructed p-conjugated electron donor oligomers are equipped with hydrogen-
bonding domains to guide chromophore self-assembly and secure more optimal 
pathways for charge generation and transport. In this effort have designed relatively 
simple molecules, to optimize the processing conditions and understand molecular 
arrangement on surfaces and in bulk, and complex donor-acceptor-donor (D-A-D) 
oligomers, to confer narrow HOMO-LUMO gaps to obtain higher PCEs. Both classes 
feature aromatic hydrogen-bonding units as end caps to induce 2-D network formation 
and a planar backbone to encourage organization via p-pstacking interactions. 
Ultimately, the programmed molecular-scale order will be correlated to bulk material 
properties and photovoltaic functionality.
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Analysis of Protein-Nanoparticle Conjugates Composition Using 
Circular Dichroism Spectroscopy. 

Zhili Peng, Shanghao Li, Xu Han and Roger M. Leblanc 
Department of Chemistry, University of Miami, 1301 Memorial Drive, Coral Gables, 
Florida 33146, United States 
Great efforts have been made towards the synthesis and characterization of protein-
nanoparticle conjugates (protein-NPs) because of their promising applications, such as 
diagnostics, bioimaging, analytical probes development and drug delivery, in the 
biomedical field. For these applications, it is very important to determine the accurate 
composition of protein-NPs conjugate. Herein, we present a simple and nondestructive 
method to quantify the amount of protein and NPs in the protein-NPs conjugate using 
circular dichroism (CD) spectroscopy. In this study, three different particles: carbon 
dots, graphene oxide, and polyethylene glycol (PEG, molecular weight ∼3000) were 
covalently conjugated with five different proteins (human transferrin, human serum 
albumin, hemoglobin, globulins and alpha-1 antitrypsin). We were able to quantify the 
amount of proteins and nanoparticles in these conjugates based on their CD spectra.
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Time  

MECHANISMS OF CHLOROPEROXIDASE CATALYZED 
DEGRADATION OF ATORVASTATIN (LIPITOR) 

Yi Tan, Kevin O'Shea 
Department of Chemistry &; Biochemistry, Florida International University, Miami, FL 
33199 USA 
Statins, such as atorvastatin, are widely used for reducing the production of cholesterol 
in the body. However, most statins are resistant to breakdown and are excreted 
unchanged into the sewage and ultimately back into the environment. Atorvastatin has 
been detected as a pollutant in a variety of natural water samples. We report 
degradation efficiency of atorvastatin reached 50% within 2 min by a heme-thiolate 
protein, Chloroperoxidase (CPO). The CPO-catalyzed transformation of atorvastatin is 
pH and halide ion dependent. The transformation is fastest under conditions pH=3. The 
degradation is also dependent of the concentration of bromide and chloride 
stoichiometrically. UV and HPLC-MS results indicate a clean reaction with 
predominantly one product resulting from the addition of an oxygen atom to the 
atorvastatin. We speculate the major product is a phenol or epoxide.
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Time S PM 4:15 BALLROOM 

CONDUCTING CHARGE-TRANSFER SALTS OF Fe(II) COMPLEXES 
WITH ORGANIC TCNQ RADICALS 
OKTEN UNGOR and MICHAEL SHATRUK 

Department of Chemistry and Biochemistry, Florida State University, 95 Chieftan Way, 
Tallahassee, FL, USA 
Fe(II) complexes with ligands of an intermediate ligand field strength show magnetic 
bistability, i.e. switching between the high-spin and low-spin electronic configurations 
driven by changes in temperature, pressure, or photo excitation. We are interested in 
designing multifunctional materials that exhibit both spin crossover (SCO) and 
conductivity by combining paramagnetic Fe(II) centers and TCNQ radical acceptors. 
Fe(II) complexes form conducting charge transfer salts with the TCNQ radical anions to 
create conducting stacks. This can be achieved in two ways: firstly, by coordinating 
TCNQ to Fe(II) which are partially protected by blocking ligands that limit the growth of 
extended structures; secondly, by co-crystallizing completely blocked Fe(II) centers with 
TCNQ radicals. In both of these approaches, the goal is the formation of a hybrid co-
crystal that features conducting stacks of fractionally charged organic radicals. We 
report the synthesis of several such complexes, some of which demonstrate significant 
conductivity values. 
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Time F AM 11:05 EDINBURGH X-XI 

Toward Simple, Scalable, and Tunable Terpenoid Synthesis 
Alexander J. Grenning 

Department of Chemistry, University of Florida 
Structurally-complex, medium-sized ring terpenes have been recognized as important 
therapeutic agents. One of the major hurdles toward initial biological evaluation and 
semisynthetic analoging of cycloheptane-containing terpenoid natural products is low 
natural abundance. Total synthesis is an attractive alternative to terpenoid natural 
products because it (a) circumvents the natural source and (b) can be applied to analog 
synthesis.  We wished to devise a synthetic program that would allow simple, scalable, 
and tunable synthesis of densely functionalized cycloheptane-containing terpenoid-core 
structures. We present our initial studies where Knoevenagel adducts and allylic 
electrophiles serve as sole carbon sources to achieve our goal.
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Time S PM 2:05 EDINBURGH X-XI 

N-heterocyclic carbene-copper complexes as mediators for 
enantioselective allylic substitutions 

Minyoung Jo, Michael Shatruk, and D. Tyler McQuade 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee FL, 
USA 
N-heterocyclic carbene-copper(I) species have shown excellent catalytic activities 
toward asymmetric organic reactions. We have recently established the catalytic 
protocol employing 6-membered N-heterocyclic carbene-copper(I) (6-NHC-Cu) 
complexes for conjugated additions and allylic substitutions with exceptional regio- and 
enantioselectivity. The proposed catalytic pathway for the enantioselective allylic 
borylation promoted by the 6-NHC-Cu catalyst proceeds via the relatively stable 6-
membered transition state involving Cu(I) species and alcohol additives. This 
mechanistic model is supported by the observation of primary hydrogen kinetic isotope 
effect (kH/kD = 2.1). The alteration of the leaving group varied regioselectivity for each 
substrate by making it more favorable to proceed through the 6-membered intermediate 
rather than the allyl-Cu(III) species.
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Removal of Toxic Arsenic Species from Water by using Natural 
Organic Matter Coated Magnetic Nanoparticles 
Mohammad Mamunur Rashid, Yong Cai, Kevin O’Shea* 

Department of Chemistry &; Biochemistry, Florida International University, Miami, 
Florida, USA 
Groundwater contamination by highly toxic and poisonous chemical named arsenic has 
already affected the lives of more than 100 million peoples worldwide. We present 
herein the removal of arsenite [As(III)], a toxic form of inorganic arsenic from water by 
using laboratory synthesized magnetic nanoparticles coated with a protective layer of 
humic acid- a ubiquitous natural organic matter. This environment friendly adsorbent (1 
g/L) adsorbed &gt; 95 % of arsenite (200 ppb) in less than 60 minutes. The coated 
nanoparticles with adsorbed arsenite were readily separated from the system by means 
of a simple hand held magnet. Different adsorption isotherms, adsorption kinetics, pH 
and the effect of various competing ions were examined. The adsorption process was 
found to be in good agreement with the Freundlich adsorption isotherm which implies 
the multilayer adsorption of As(III) on the heterogeneous surface of humic acid. The 
kinetic data fitted well with the pseudo-second order model suggesting that the 
adsorption rate depends on the adsorbent amount and the square of the number of 
available sites on the adsorbent surface. Application of intraparticle diffusion model 
indicates that both the film diffusion and intraparticle diffusion took place during the 
adsorption process. The effect of co-existing ions (SO4

2-, PO4
3-, NO3

-, Cl-, CO3
2-) on 

arsenite removal were also investigated and the results showed that phosphate (PO4
3-) 

was the greatest competitor of arsenite for the binding sites. The HA coated magnetic 
nanoparticles did not show any noticeable decrease in its adsorption property/efficiency 
after aging for one year. The simple, economical preparation, strong adsorption 
properties and environmental compatibility made these nanoparticles a promising 
adsorbent for the removal of arsenite from water. Based on the success of this work, we 
are currently conducting analogous studies with arsenate [As(V)], another toxic species 
of inorganic arsenic.
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DESIGN, SYNTHESIS AND CHARACTERIZATION OF DONOR-
ACCEPTOR-DONOR THIENYL-PYRIDYL OLIGOMERS 

Lei Li, Asmerom O. Weldeab, Seda Cekli, Kirk S. Schanze and Ronald K. Castellano 
Department of Chemistry, University of Florida, P.O. Box 117200, Gainesville, FL 32611 
Owing to their electronic, optical, and redox properties, π-conjugated oligomers 
containing the thienyl-pyridyl unit are promising candidates for organic electronics and 
sensors. Reported here is the first chemical and photophysical evaluation of this unit in 
the context of extended Donor-Acceptor-Donor (D-A-D) π-conjugated oligomers. Two 
C2h-symmetric oligomer families have been prepared, each featuring pyridine linked in 
its 4-position at the termini, differing in the structure of the internal electron acceptor 
(either isoindigo or diketopyrrolopyrrole). The compounds could be prepared through 
multiple steps using standard Pd-catalyzed cross-coupling reactions. The 
consequences of pyridyl protonation (i.e., the addition of trifluoroacetic acid) and 
metalation (i.e., the addition of Pd(OAc)2) on photophysical properties have been 
evaluated by UV-Vis and fluorescence spectroscopy using both the D-A-D oligomers 
and simplified model compounds. Additionally, 1H NMR studies have been carried out to 
assign the protonation and metalation positions.
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HOMOCHIRAL SELF-ASSEMBLY OF [2.2]PARACYCLOPHANE 
PROMOTED BY TRANSANNULAR HYDROGEN BONDING 

Danielle E. Fagnani, Michael J. Meese Jr., Khalil A. Abboud, and Ronald K. Castellano 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
[2.2]-Paracyclophane (pCp) is a historically interesting molecule due to its rare 
chemical, optical, and physical properties. We have recently developed a new 
hydrogen-bond capable pCp derivative, (±)-1, and an accompanying self-assembly 
strategy to uniquely promote the formation of π-stacked pCp nanorods. The solid-state 
crystal structure of (±)-1 confirms the formation of the intended design: one-dimensional 
stacking promoted by cooperative transannular and intermolecular hydrogen bonds that 
helically “lace-up” the structure. Furthermore, each stack is homochiral, as dictated by 
the planar chirality of the monomer (Rp- or Sp-1), consistent with the stereospecific self-
recognition capabilities of (±)-1. A combination of NMR, IR, and UV-Vis studies confirms 
the formation of aggregated species and characteristic properties of supramolecular 
polymers in solution.
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DESIGN, SYNTHESIS, AND CHARACTERIZATION OF NOVEL N-
HETEROACENES FOR ORGANIC FIELD-EFFECT TRANSISTORS 
Tural N. Akhmedov,1 Daken J. Starkenburg,2 Kyle J. Chesney,1 Jana S. Sadovy,2 

Jiangeng Xue,2 and Ronald K. Castellano1 
1Department of Chemistry, University of Florida, Gainesville, FL 32611-7200, USA   
2Department of Materials Science and Engineering, University of Florida, Gainesville, 
FL 32611-6400, USA 
Up and coming technology in π-conjugated organic field-effect transistors (OFETs) can 
in principle allow for cost-effective production of small scale electronics. In order to 
effectively compete with widely used inorganic materials such as silicon, field-effect 
transistors of organic origin must be properly tuned for good charge mobility. It is known 
that ordered π-π stacking among organic molecules is essential for efficient charge 
transport; however the desired order is not always achieved. To be able to better control 
π-stacking arrangements in the solid state, introduction of heterocycles to the π-
backbone capable of strong hydrogen-bonding has recently been shown to be a 
promising approach. Reported here is the synthesis of a family of electron deficient N-
heteroacenes containing the H-bonding capable 1,4-dihydropyrazine-2,3-dione towards 
improvement of charge carrier mobility in OFETs. 
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DEVELOPMENT OF A GENERALIZED ATOMIC NEURAL NETWORK 
POTENTIAL FOR REACTION STUDIES 

Justin S. Smith,1 Olexandr Isayev2 and Adrian Roitberg1 
1Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA UNC 
Eshelman School of Pharmacy, 2University of North Carolina at Chapel Hill, Chapel Hill, 
NC 27599, USA 
Generalized empirical potentials have been a long sought after replacement for the 
computationally expensive QM/SQM potentials used in reaction studies. We develop a 
methodology using the Atomic Neural Network Potentials (ANNP) and Symmetry 
Functions (SF) of Behler and Parrinello to produce empirical potentials fit to high level 
QM theory. Using the GDB-11 database of molecules, we automate the building of a 
diverse dataset for training ANNPs. Training to this dataset paired with very specific 
uses of SFs, which promote generalization to molecules not specifically trained to, is 
used to generate ANNPs that capture energetics up to a cutoff radius from atomic 
centers. Combining and refining these methodologies show great promise in the 
development of H, C, N and O ANNPs for use in reaction studies, with current evidence 
showing that ANNPs can piece together molecular features from input vectors to 
produce a good generalized fit to molecular QM potential surfaces.
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MODELING SOLVENT EFFECTS ON ORGANIC REACTIONS USING 
QM/MM CALCULATIONS 

Orlando Acevedo 
Department of Chemistry, University of Miami, Coral Gables, FL 33146 
Direct participation of solvent molecules may occur in which a few critical solvent 
molecules bind to the transition structure and lower the activation energy or an electric 
field created by the solvent changes the shape of the potential energy surface. In some 
extreme cases, solvents such as ionic liquids have been shown to induce mechanistic 
changes relative to conventional solvents. This seminar details changes along multiple 
reaction pathways and provides a better understanding of how the immediate solvent 
environment affects the rates, selectivity, and mechanism. Mixed quantum and 
molecular mechanical (QM/MM) calculations featuring our custom ionic liquid force field 
and “on water” environment have been applied to a wide range of representative 
reactions including: aldol reactions, Claisen rearrangements, Diels-Alder, Kemp 
eliminations, aromatic nucleophilic substitutions, heterocyclic rearrangements, and b-
eliminations. Technical computational advances and other unique solvent environments, 
including in enzymatic systems, will also discussed.



	

Session  Computational Chemistry 
Time T PM 5:30 BALLROOM 

MOLECULAR DYNAMIC SIMULATIONS OF IONIC LIQUIDS USING A 
CUSTOMIZED OPLS-AA FORCE FIELD 

Brian Doherty, Orlando Acevedo 
Department of Chemistry, University of Miami, 1301 Memorial Drive, Coral Gables, FL 
33146 
Ionic liquids (IL) have been proposed as alternatives to volatile organic solvents. These 
“designer” solvents are usually composed of a low symmetry organic cation and a 
weakly coordinating inorganic or organic anion. This study focused upon the 
development of additional parameters to our custom OPLS-AA IL force field (OPLS-
2009IL)[1] for the simulation of the 1-butyl-3-methylimidazolium [BMIM] cation along 
with the anions: tetrafluoroborate [BF4], hexaflurophosphate [PF6], tetrachloroaluminate 
[AlCl4], chloride [Cl], thiocyanate [SCN], bistriflimide [TFSI], formate [HCOO], acetate 
[Ace], and nitrate [NO3]. Simulations were performed using molecular dynamics (MD) 
with flexible anions allowing for time-dependent properties such as viscosity to be 
computed. A scaled charge model of each IL ion pair was also tested as a suggested 
improvement to the dynamics of each simulation. [1] Sambasivarao, S. V.; Acevedo, O., 
Development of OPLS-AA Force Field Parameters for 68 Unique Ionic Liquids. Journal 
of Chemical Theory and Computation 2009, 5 (4), 1038-1050
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BENZODIFURAN BASED SELF-ASSEMBLY AND THERMALLY 
INDUCED ISOMERIZATION OF A CYCLIC HEMIACETAL 

Yu Zhu, Bryce A. Reeves, and Ronald K. Castellano 
Department of Chemistry, University of Florida, Gainesville FL 32611-7200, USA 
Electron-rich fused ring moieties are widely used as donors in organic electronic 
materials. Compared with electron-deficient chromophores, the aggregation properties 
of electron rich chromophores are relatively underexplored. We are preparing and 
studying the self-assembly properties of new benzodifuran derivatives toward 
downstream π-conjugated materials applications. The synthesis of initial targets based 
on the benzo[1,2-b:4,5-b′]difuran heterocycle will be described. Stimuli-responsive π-
systems are important platforms for scientific research. 2-Hydroxybenzofuran-3(2H)-one 
was reported to undergo thermally induced isomerization to 3-hydroxybenzofuran-
2(3H)-one and the ratio of the isomers could be controlled by temperature. To follow up 
on this observation we have designed a simple donor-π-acceptor system that could 
show disparate photophysical properties for the two states. Synthetic, computational, 
and NMR data will be presented along these lines. 
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An Alternating Current Electroosmotic Pump Based on Conical 
Nanopore Membranes 

Xiaojian Wu, Pradeep Ramiah Rajasekaran and Charles R. Martin 
Department of Chemistry, University of Florida, Gainesville, Florida 32611-7200 
Electroosmotic flow (EOF) is used to pump solutions through microfluidic devices and 
capillary electrophoresis columns. We describe here a new type of EOF pump based on 
membrane EOF rectification, an electrokinetic phenomenon we recently described. EOF 
rectification requires membranes with asymmetrically shaped pores, and conical pores 
in a polymeric membrane were used here. We show here that solution flow through the 
membrane can be achieved by applying a symmetrical sinusoidal voltage waveform 
across the membrane. This is possible because the alternation current (AC) carried by 
ions through the pore is rectified, and we previously showed that rectified currents yield 
EOF rectification. We have investigated the effect of both the magnitude and frequency 
of the voltage waveform on flow rate through the membrane, and we have measured 
the maximum operating pressure. Finally, we show that operating in AC mode offers 
potential advantages relative to conventional DC-mode EOF pumps.
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Optimization of Solid Phase Extraction of Petroleum Residues 
Implementing Green Chemistry Principles 

Rebecca B. Kamerman, Pamela P. Vaughan 
University of West Florida, Pensacola, FL 
Water accommodated fractions (WAFs) of petroleum are created under  various 
environmental conditions. The resulting water soluble species are of  environmental 
interest since they may be toxic to aquatic life. Traditional  liquid/liquid separations use 
large volumes of hazardous solvents.  Development of new solid phase (SP) 
chromatography methods for the  separation of acid, base and neutral species in WAFs 
reduce the volume of  potentially harmful solvents used. Qualitiative analysis performed 
by UV-Vis  Spectrometry and high performance liquid chromatography (HPLC)  
confirmed the method and optimal separation conditions. Species class  identification 
will be accomplished with high resolution Fourier Transform  Ion Cyclotron Resonance 
Mass Spectrometry (FTICR/MS). FTICR/MS has  recently opened the range of 
identification of chemical species either present  in crude oil or those formed after 
weathering in the environment.
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EXPLORING NEW SUSTAINABLE POLYMERS USING BIOMASS-
DERIVED DIOLS 

Samantha Silver, Robert Kieber and Justin Kennemur 
Florida State University, Department of Chemistry and Biochemistry, Tallahasse, FL 
Petrochemicals are widely used in polymer chemistry, but can be problematic due to 
their finite supply and location. This research aims to create new materials from 
renewable biomass refined chemicals, a growing alternative to petrochemical sources. 
Bis(hydroxymethyl)furan (BHMF) is a high-potential diol monomer due to its 
considerable yielding synthesis from biomass sources as well as the opportunistic 
chemistry associated with the furan ring. In addition, isosorbide, another biomass 
derived diol, can be copolymerized through various step-growth methodologies. Such 
avenues with these two renewable diols are explored and discussed.
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CHARACTERIZING THE REDOX STATUS OF HIGH AND LOW TOXIN 
PROUCING KARENIA BREVIS STRAIN 

Wei Chen1, Freddy Rodriguez del Rey1, Ricardo Colon1 and Kathleen Rein1 
1 Department of Chemistry, Florida International University, Miami FL 33199,USA 
Karenia brevis, the major harmful algal blooms (HABs) dinoflagellate of the Gulf of 
Mexico, plays a destructive role in the region. Because K. brevis produces potent 
neurotoxins, known as the brevetoxins, it has negative impacts on coastal economies, 
marine life and public health. Brevetoxins are ladder-shaped polyether (LSP) 
compounds which have caused widespread marine animal mortalities and human 
poisonings. Their effects have been attributed to their affinity for voltage-sensitive 
sodium ion channels causing channel opening and depolarization of excitable cell 
membranes. Using fluorescent and photolabile brevetoxin probes, brevetoxin has been 
shown to localize to the chloroplast of K. brevis where it binds to light harvest complex II 
(LHC II) protein and thioredoxin (Trx). Trx is an antioxidant enzyme which regulates 
redox homoeostasis via thiol-disulfide exchange. In turn, Trx is reduced by the enzyme 
thioredoxin reductase (TrxR). We have recently shown that brevetoxin inhibits the 
TrxR/Trx system. This may have implications for brevetoxins role in regulating redox 
homeostasis. We have examined and compared the redox status of a high toxin 
producing strain of K. brevis with a low toxin producing strain using standard 
biochemical assays such as modified papain assay, Ellman’s assay, catalase assay and 
ABTS assay for total antioxidant capacity. All reveal the difference of the redox state of 
low and high toxin producing K. brevis strains. These discoveries may contribute to an 
understanding for the native role of ladder-shaped polyether compounds in 
dinoflagellates.



	

Session  Biochemistry / Chemical Biology 
Time S PM 2:25 EDINBURGH V-VI 
THE INHIBITION OF THE MAMMALIAN THIOREDOXIN/ THIOREDOXIN 

REDUCTASE SYSTEM BY BREVETOXINS 
Wei Chen1 and Kathleen Rein1 

1 Department of Chemistry, Florida International University, Miami, FL 33174, USA 
Karenia brevis, the major harmful algal bloom (HAB) dinoflagellate of the Gulf of 
Mexico, plays a destructive role in the region negatively impacting coastal economies, 
marine life and public health. These impacts have been attributed to the brevetoxins, 
potent neurotoxins produced by K. brevis. Brevetoxins are ladder-shaped polyether 
(LSP) compounds which bind to and activate voltage-sensitive sodium ion channels 
(VSSC) causing channel opening and depolarization of excitable cell membranes. 
Numerous studies have reported a correlation between brevetoxin exposure and 
oxidative stress in both marine animals and cell lines. This effect cannot be easily 
rationalized on the basis of activation of VSSC. In 2015, we reported that brevetoxin 
binds to thioredoxin (Trx) which is a common antioxidant enzymein all living organisms. 
Trx is reduced by the enzyme thioredoxin reductase (TrxR). We have shown that the 
TrxR/Trx system is inhibited by brevetoxin-2 (PbTx-2) with an IC50 of 25 µM. Our recent 
studies on the mechanism of inhibition will be described. This work may contribute to 
understanding the effect of ladder-shaped polyether compounds on both marine 
animals and exposed humans and shall inform improved treatments for brevetoxicosis.
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Stereoselective Synthesis of 3-(S)-Methyl-pentanedioic acid 
Monomethyl Ester as a Bi-functionalized Synthon for the Total 
Synthesis of Highly Potent 5-oxo-ETE Receptor Antagonists 

Chintam Nagendra Reddy‡, Shishir Chourey‡, Qiuji Ye‡, Rui Wang‡, Sylvie Gravel†, 
Chantal Cossette†, William S. Powell†, Joshua Rokach‡ 

‡Claude Pepper Institute and Department of Chemistry, Florida Institute of Technology, 
150 West University Boulevard, Melbourne, FL 32901, USA †Meakins-Christie 
Laboratories, Centre for Translational Biology, McGill University Hospital Centre 
Research Institute, 1001 Decarie Blvd, Montreal QC H4A 3J1, Canada §Department of 
Chemistry and Biochemistry, Concordia University, 1455 de Maisonneuve Boulevard 
West, Montreal, Quebec, H3G 1M8, Canada 
Recently, we reported two potent OXE-receptor antagonists, 230 and 264, which were 
designed as structural mimics of a lipid mediator 5-oxo-ETE. We separated the 
enantiomers of each racemic antagonist by chiral HPCL and compared their potencies 
in a calcium immobilization assay. In both series, nearly all of the antagonist activity 
resided on a single enantiomer. In order to identify the active isomers, first we 
attempted an enzymatic resolution using pig liver esterase (PLE), and found that the “S” 
enantiomer is over 300 times more potent than the “R” enantiomer. However, both the 
yield and enantiomeric purities by using the PLE method were low for a large scale 
synthesis for further biological study. In order to address this issue we developed an 
asymmetric synthetic method to prepare the chiral synthon 2 for the synthesis of active 
“S” antagonists. Among various synthetic procedures, we selected (S)-Tol-BINAP/CuBr 
for the enantioselective conjugate addition of MeMgBr to an α,β-unsaturated ester 1. 
We explored this method to synthesize C5-bifunctional synthon 2 with one end to be 
attached to the indole and the other bearing the carboxylic acid group. By optimizing 
reaction conditions of this method, we prepared the chiral synthon (2) with high level 
enantioselectivity (98.4%) and it was used in the synthesis of potent 5-oxo-ETE receptor 
antagonists 230 (S/R: 96.5/3.5) and 264 (S/R: 98.5/1.5). This synthon can be further 
utilized to synthesize 5-oxo-ETE receptor antagonists, and complex natural products 
such as Borrelidin B, Neomaclafungins, and Gephyronic Acid which possess β-alkyl 
asymmetric center.   
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PROPERTIES OF ZWITTERIONIC POLYMERS IN AQUEOUS 
SOLUTIONS 

Jose D. Delgado and Joseph B. Schlenoff 
Department of Chemistry and Biochemistry, Florida State University, Tallahassee, 
Florida 32306 
In this investigation, the aqueous solution properties of the polyzwitterion poly(3-[2-
(acrylamido)-ethyl dimethylammonio]propane sulfonate), or PAEDAPS, are discussed. 
Although this kind of polymer is insoluble in pure water, it has been found that its 
solubility is related to the concentration of salt added. With the main goal of obtaining a 
more detailed picture of direct interactions between the ions and polyzwitterions when 
various amounts of salts from the Hofmeister series are added to the polymer solutions, 
we propose a comprehensive study of the factors that control their properties. This 
principally includes the solubility and hydrodynamic volume of polyzwitterions, applying 
dynamic and static light scattering for their characterization and testing them as a 
stimuli-responsive zwitterionic material that can be used for several biological 
applications.
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In Vivo Hydroxylation of 2-Alkyl Indole at the α-Indole Position: 
Identification of a New Site of Metabolism in a Potent OXE Receptor 

Antagonist 
Shishir Chourey‡, Chintam Nagendra Reddy‡, Qiuji Ye‡, Rui Wang‡, Sylvie Gravel†, 

Chantal Cossette†, Irina Slobodchikova§, Dajana Vuckovic§, William S. Powell†, 
Joshua Rokach‡ 

‡Claude Pepper Institute and Department of Chemistry, Florida Institute of Technology, 
150 West University Boulevard, Melbourne, FL 32901, USA †Meakins-Christie 
Laboratories, Centre for Translational Biology, McGill University Hospital Centre 
Research Institute, 1001 Decarie Blvd, Montreal QC H4A 3J1, Canada §Department of 
Chemistry and Biochemistry, Concordia University, 1455 de Maisonneuve Boulevard 
West, Montreal, Quebec, H3G 1M8, Canada 
5-Oxo-ETE is the most potent eosinophil chemoattractant among other lipid mediators. 
Its actions are regulated by a selective Gi-protein coupled receptor known as OXE-R. Its 
potent effects on eosinophil migration makes it a potential therapeutic target for the 
treatment of late-phase asthma. Recently, we designed and synthesized a series of 
OXE-R antagonists as structural mimics of 5-oxo-ETE, which have activity in low 
nanomolar range. Initial pharmacokinetics of a potent OXE-R antagonist 230 (IC50 = 18 
nM) in cynomolgus monkeys showed high levels of 230 in the monkey plasma along 
with polar metabolites. Using LC/MS/MS and HPLC cochromatography with the 
synthetic standards we identified the ω2-hydroxy and ω2-oxo compounds as the major 
plasma and microsomal metabolites of 230. In addition to the major ω2 metabolites, a 
pair of less polar metabolites were observed in plasma extracts but not in microsomes. 
An LC/MS/MS and UV analyses of these plasma-isolated metabolites suggested that 
they have the hydroxyl group next to the indole ring. Here we present the structural 
identification/confirmation of these metabolites as a pair of diastereomers of ω6-hydroxy 
metabolites of 230 by using LC/MS/MS and HPLC cochromatography using a racemic 
synthetic standard, ω6-OH-230, which was prepared by total synthesis. Also, a chiral 
separation of racemic ω6-hydroxy-230 into four stereoisomers and their in vitro activities 
in Ca++ immobilization assay is discussed.  
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APPLING THEORETICAL MODELING TO HELP THE 
INTERPRETATION OF ION MOBILITY/MASS SPECTROMETRY 

EXPERIMENTS 
Vinícius Wilian D. Cruzeiro,1,2 Christopher D. Chouinard,1 Richard A. Yost1,3 and Adrian 

E. Roitberg1 
1 Department of Chemistry, University of Florida, Gainesville, FL 32611, United States 2 
CAPES Foundation, Ministry of Education of Brazil, Brasília – DF 70040-020, Brazil 3 
Southeast Center for Integrated Metabolomics (SECIM), University of Florida, 
Gainesville, FL 
Ion Mobility/Mass Spectrometry (IM/MS) is an experimental technique that recently 
became applicable to the study of charged small molecules in the gas-phase. IM/MS 
provides mass information and generates structure-related information as Collision 
Cross Sections (CCS). Only in conjunction with theoretical calculations one can 
elucidate and determine molecular structures and completely understand/explain the 
experimental results. In this work we study isomers of sodiated multimers of a model 
steroid epimer pair: androsterone and trans-androsterone. Using high level ab initio 
energy calculations and conformational searches, we identify several low-energy 
structures that agree with the experimental CCS within 5%. This work is an example 
that the combination of experiments and theoretical calculations is able to provide a 
level of understanding of the molecules under study that neither experimentation nor 
theoretical modeling alone is able to achieve.
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BIOMASS BASED POLYERS: REASSESSING POLY(2-VINYLFURAN) 

Robert J. Kieber III, Samantha A. Silver, Justin G. Kennemur 
Florida State University Department of Chemistry and Biochemistry 
Petroleum chemicals serve as precursors to nearly all plastics used, with many of these 
being tasked for single use. Socioeconomic issues and limited availability of petroleum 
gives rise to a need for alternative sources for polymeric materials. Biomass is an 
abundant, high carbon containing feedstock that can serve as a sustainable substitute 
for petroleum. Poly (2-vinylfuran) (PVF) can be synthesized from biomass only through 
emulsion polymerization of 2-vinylfuran. Preliminary research determined that PVF 
follows some typical emulsion polymerization behaviors and deviations from kinetic 
theories are also apparent. This study further investigates the emulsion polymerization 
and potential application of PVF as well as its synthesis from furfural, a good biomass 
chemical.
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Characterizing the photoreactivity of natural organic matter in the 
Everglades 
Wenxi Huang 

Florida International University, Miami, FL, USA 
Dissolved organic matter (DOM) optical properties (based on UV absorbance and 
fluorescence measurements), reactive species (RS) generation (including singlet 
oxygen, hydroxyl radical and excited triplet states of dissolved organic matter) and 
antioxidant capacity (DOM redox potential) were studied on a broad range of water 
samples with distinctly different DOM composition from the Everglades in order to better 
understand the DOM photo-reactivity. The samples, ranged from fresh water marsh, 
through mangrove estuarine to seagrass-dominated marine waters. Samples were 
subdivided into three categories through cluster analysis: ocean, estuary and terrestrial 
which match with different vegetation characteristics. Halides or ionic strength influence 
on RS generation upon solar irradiations was estimated to be minor in the Florida 
coastal Everglades, while DOM aromaticity was found to be the critical factor 
determining the photoproduction of RS from DOM. The higher DOM aromaticity 
(SUVA), the lower RS quantum yields, but the higher the photoproduction rate of these 
species. The redox potential of DOM can also alter the photoproduction rates by 
quenching the formation of RS. The fluorescence quantum yield decreased with the 
increased of DOM redox potential, indicating a quenching of the singlet oxygen RS. The 
RS formation rates were controlled by the DOC and CDOM concentration. Normalized 
RS formation rates were shown to be influenced by the degree of humification (HIX) of 
the DOM and by molecular weight characteristics (SR), both related to the DOM 
composition. In general, the DOM photoreactivity as defined by RS production 
correlated well with a combination of DOM compositional features including aromaticity, 
molecular weight and redox potential.
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Stereoelectronic control of cyclizations and  fragmentations 
Igor Alabugin 

Department of Chemistry and Biochemistry, Florida State University 
Recently, we had redefined the rules for utilizing the rich chemical potential of 
alkynes1in the formation of cyclic structures.2 I will discuss applications of the new rules 
to the preparation of extended polyaromatics3 and further synthetic opportunities arising 
from fusion of cyclization cascades with self-terminating fragmentations that allow the 
use of alkenes as synthetic equivalents of alkynes.
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TARGETING BACTERIAL TOPOISOMERASE I (TOP1) FOR 
DISCOVERY OF NEW ANTIBIOTICS 

Yuk-Ching Tse-Dinh1,2 
1 Biomolecular Sciences Institute, Florida International University 2 Department of 
Chemistry and Biochemistry, Florida International University, Miami, FL 33199, USA 
New antibiotics against novel targets are needed to treat drug resistant infections. 
Bacterial topoisomerase I (TOP1) is present in all bacterial pathogens as a target for 
bactericidal topoisomerase poison inhibitors that trap the covalent intermediate formed 
between topoisomerase and cleaved DNA.  A HTS assay produces a higher 
fluorescence signal as the level of DNA cleavage product from TOP1 increases.  This 
enzyme based assay is complemented by cell based assays that can confirm TOP1 
involvement in antibacterial mode of action.  The TOP1 activity in Mycobacterium 
tuberculosis is essential so catalytic inhibitors of MtbTOP1 could be useful for treatment 
of drug resistant TB.  While the N-terminal domains of bacterial TOP1 are highly 
conserved, the C-terminal domains of mycobacteria TOP1 have a unique protein fold.  
Targeting the C-terminal domains of mycobacteria TOP1 for inhibition of catalytic 
activity may allow development of new antibiotics specific for treatment of TB and 
nontuberculosis mycobacteria infections.
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“Synthesis and blending of triblock terpolymers for controlled dual-
metal nanoarray patterning” 

Brandon A. Fultz 
Florida State University Department of Chemistry and Biochemistry 
Block copolymers containing at least two immiscible blocks have been shown to 
microphase separate into varying morphologies based on the volume fraction of each 
segment.  In a triblock terpolymer system consisting of two polar terminal blocks and a 
non-polar central block, nanoarrays of alternating cylinders have been achieved when 
confined to thin films. By introducing blended systems, varying domain morphologies 
can also be achieved such as square cylinders. Through intelligent monomer choice, 
these nanoarrays can be synthesized in such a way that two different metals can be 
deposited exclusively into a chosen domain creating an alternating metal pattern of 
controlled size and architecture. This research will discuss a facile method for creating 
these nanoarrays through synthesis of a new triblock terpolymer using advanced 
polymerization techniques in addition to characterization and approaches to the 
deposition of metals into specific domains.
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Efficient Functionalization of Polymers Using TCT 
Tomohiro Kubo, Jeremy L. Swartz, C. Adrian Figg, William L. A. Brooks, Brent S. 

Sumerlin* 
University of Florida 
Cyanuric chloride, also known as 2,4,6-trichloro-1,3,5-triazine (TCT), provides an easy 
and efficient method to prepare useful functional polymers. Functionalization of 
polymers gives polymers more useful applications such as nanomedicine and surface 
engineering. TCT allows for sequential nucleophilic aromatic substitution reactions 
potentially functionalizing the polymer twice. To synthesize novel functional polymers 
based on TCT, monomer was prepared from TCT and polymerized via reversible 
addition-fragmentation chain transfer polymerization. Post-polymerization modification 
of polymers followed using a combination of multiple reactive compounds to afford 
polymers possessing more than one functionality. This reaction’s success was 
confirmed by nuclear magnetic resonance spectroscopy and size-exclusion 
chromatography. Also, studies done on the small molecule showed the high selectivity 
to produce the desired products of the nucleophilic aromatic substitution reactions. 
Current progress of this original technique will be presented.
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HYDROXYL RADICAL MEDIATED DEGRADATION OF PROBLEMATIC 

POLLUTANTS, METHYL CYCLOHEXANEMETHANOL (MCHM) AND 
PROPYLENE GLYCOL PHENYL ETHER (PPH). 
Cen Zhao, Danni Cui, Alexander Mebel, Kevin E. O’Shea * 

Department of Chemistry and Biochemistry, Florida International University, Miami, FL 
33199 
A large spill of 4-methyl cyclohexane methanol (MCHM) and propylene glycol phenyl 
ether (PPH) into the Elk River near Charleston, West Virginia, led to serious water 
contamination. Hydroxyl radicals are considered one of the most promising oxidants for 
water purification. Radiolysis methods were employed to determine reaction kinetics 
and mechanisms of hydroxyl radical (•OH) with MCHM and PPh. Product studies for 
PPh indicates •OH attack to benzene ring results in two isomeric products assigned to 
ortho and para isomers based on the enhanced reactivity of these positions. SPME-
GC/MS analysis of MCHM indicates •OH mediated oxidation primarily involves H-
abstraction followed by radical oxidation pathways. The fundamental mechanistic 
understanding of ·OH-initiated reactions is essential to assessing the remediation of 
these problematic pollutants in drinking water by AOPs and anticipating the biological 
and environmental fate of MCHM and PPh. Results from ultrasonic treatment and 
ongoing computation studies will also be presented.
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Investigating Structure-property Relationships of Novel Low Thermal 

Conductivity Materials 
Kaya Wei and George S. Nolas 

Department of Physics, University of South Florida, 4202 E. Fowler Ave, ISA 2019 
Tampa, FL 33620 
The thermal conductivity of materials plays a key role in many technically significant 
applications. In the case of thermoelectrics, low thermal conductivity is of interest and 
research on new low thermal conductivity materials is part of our research focus. For 
example, clathrates and skutterudites comprise a group of open-framework materials in 
which covalently bonded atoms form frameworks that sequester “guest” atoms. This 
material system provides for elemental and compositional tuning that can be used for 
thermoelectric properties optimization. Certain metal chalcogenides have shown good 
thermoelectric performance due to their relatively low thermal conductivity in addition to 
the fact that good electrical properties can be achieved by appropriate modification of 
their compositions. Materials that exhibit appropriate physical and chemical properties, 
such as these two material systems, therefore continue to be of interest for 
thermoelectrics applications. In certain cases new transport phenomena have also been 
observed. We will present our recent results and fundamental investigations of the 
different structural features and transport properties of these material systems. This 
work is part of an ongoing effort to better understanding of the structure-property 
relationships of these material systems, ultimately leading to thermoelectric properties 
enhancement.
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A COMBINED METHOD OF DETECTION FOR ORGANIC AND 
INORGANIC GUNSHOT RESIDUE 

Lauren A. Gandy, Dr. Candice Bridge 
National Center for Forensic Science, University of Central Florida, Orlando FL 32816, 
USA 
Gunshot residue (GSR) results after the firing of a gun, and is analyzed by crime scene 
technicians and soldiers to identify suspects in a firearm related crime. The technicians 
use carbon adhesives on an aluminum stub to collect possible GSR particulates. 
Current colorimetric GSR presumptive tests target inorganic components such as lead, 
barium, and antimony; these are later analyzed via scanning electron microscopy with 
energy dispersive X-ray spectroscopy (SEM/EDX) for certain topographical morphology 
and metallic elemental composition. Using colorimetric organic GSR presumptive tests 
is ineffective as the sample is split to test for both types of materials, and they produce 
false positives to common environmental contaminants. Therefore, a simultaneous test 
was developed to evaluate and identify organic color spot tests that will not affect the 
subsequent inorganic analysis with SEM/EDX. The colorimetric tests were evaluated on 
different adhesives and acid concentrations with neat standards, simulated mixtures, 
and field samples.
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A New Diels-Alder Reaction of Electron-Deficient Dienynes to 5,6-
Bicyclic Indane Scaffolds 

Nicholas J. Kramer, Tung T. Hoang, Gregory B. Dudley 
Florida State University 
The Diels-Alder reaction is a powerful tool in organic synthesis that may be used to 
create a variety of diverse products varying in complexity with the ability to install four 
new chiral centers. Intramolecular Diels-Alder reactions of dienynes have been widely 
explored with the exception of substrates containing an electron-withdrawing group on 
the diene portion of the molecule. This is due to the known poor reactivity of these 
particular electron-deficient dienynes. In our efforts, we have recently discovered 
optimal conditions for the first efficient formal intramolecular Diels-Alder (FIMDA) 
cyclization of electron- deficient dienynes to their corresponding indane-ester products. 
By employing a rhodium catalyst and silver additive in this [4 + 2] process, we have 
developed a robust and concise method for achieving complex 5,6-bicyclic structures 
via electron poor dienynes. Notably, this reaction may serve as an efficient method for 
the synthesis of a variety of biologically intriguing sesquiterpene scaffolds.
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Tracers in the Gulf:  Tracing the Deepwater Horizon Oil Spill with 
Isotopic Analysis and Natural Abundance Radiocarbon 

Jeffrey Chanton1, David Hollander2, Samantha Joye3, Kelsey Rogers1, Samantha 
Bosman1, Uta Passow4 

1.   Department of Earth Ocean and Atmospheric Science, Florida State University 2.  
Marine Science, University of South Florida 3.  Marine Science, University of Georgia 4.  
Marine Science, University of California at Santa Barbara 

In addition to stable isotopes, we have used natural abundance radiocarbon to determine 
the fate of the large slug of organic carbon released during the 2010 deep water horizon 
oil spill.  Oil spills are effectively “inverse tracer” experiments as 14C-free organic matter 
is pulsed into the environment and “chased”.  In the DWH spill large mucus-rich marine 
snow was observed.  This snow settled and combined with clay particles and 
petrocarbon, and effectively transferred 0.5 to 14% of the released oil to the seafloor.  
This phenomenon was termed MOSSFA (marine oil snow sedimentation and flocculent 
accumulation).  In addition to quantifying this process in the seafloor of the northern Gulf, 
we have collected samples in the southern Gulf of Mexico to determine the extent to this 
process occurred during the 1979 IXTOC oil spill.  Fossil carbon released during the 2010 
DWH spill was also found in suspended particulate organic carbon, and there was 
evidence consistent with the hypothesis that fossil carbon went into zooplankton, fish and 
invertebrates.   
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Orthogonal dual-click diyne for CuAAC and/or SPAAC couplings 
Ron R. Ramsubhag, Gregory B. Dudley 

Department of Chemistry and Biochemistry, Florida State University, 102 Varsity Way, 
5007 CSL, Tallahassee, FL 32306-4390, USA 
Over the past decade, click chemistry has drawn great interest in the scientific 
community. The most popular reaction of click chemistry is the [3+2] cycloaddition of 
alkynes with azides via copper-catalyzed azide-alkyne cycloaddition (CuAAC) or strain-
promoted alkyne-azide cycloaddition (SPAAC). Recently, our group has developed and 
employed alkynogenic fragmentation chemistry to produce strain cycloalkynes 
(benzocyclononyes) which has shown improved stability to its cyclooctyne counterparts. 
Tethered to the benzocylcononynes are terminal alkynes producing a unique diyne that 
provides the first example of a so-called “dual-click” coupling via CuAAC or SPAAC in 
either sequential order. The resulting bis-triazoles provide CBz-type functionality that 
offer an optional ex post facto de-coupling of the diyne system.
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gem-Dimethylcyclopentane Fused Pharmacophores 
Chelsea Massaro, Ron Ramsubhag, Gregory B. Dudley 

Florida State University, Tallahassee, FLDepartment Chemistry and Biochemistry 
The improvement of analgesics, such as ibuprofen and salicylates, as well as other 
pharmacophore containing compounds, such as the amphetamines and ephedrines, is 
currently a large area of research.  Many analgesics are considered accomplished 
drugs, but each have a substantial list of possible side effects.  This research aims to 
synthesize a derivative of amphetamines containing a gem-dimethylcyclopentane ring 
fused to the benzene core structure.  It is expected that the introduction of this 
hydrophobic functional group will perturb the pharmacological effects in potentially 
valuable ways in the search for new and safer medicines. A previously developed 
methodology pairing a fragmentation reaction with an olefination to give 1,6-enynes, 
followed by Rh-catalyzed cyclization was utilized to prepare a gem-dimethyl indane, 
which will be used as the core structure to reach the amphetamines.  The approach to 
synthesizing the amphetamine derivative was to reduce the ester of the indane core to a 
primary alcohol, followed by an oxidization to the aldehyde.  The aldehyde was further 
reacted with triethyl 2-phosphonopropionate, resulting in an ester.  Hydrogenation and 
saponification give a carboxylic acid, which can be used to access the amphetamines 
through a Curtius rearrangement.
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THE ACTIVATION OF AROMATIC C-Au AND C-H BONDS BY 
POLYNUCLEAR METAL CARBONYL CLUSTER COMPLEXES 

Richard D. Adams 
Department of Chemistry and Biochemistry University of South Carolina, Columbia, SC 
29208 USA 
The activation of Au-C bonds of LAu-R compounds, R = Ph and Np; L = phosphine or 
N-heterocyclic carbene, by polynuclear osmium and rhenium carbonyl complexes has 
led to the formation of a number of new unsaturated gold-triosmium and gold-dirhenium 
complexes containing bridging aryl ligands. The structures, bonding and transformations 
of these bridging aryl ligands have been investigated by density functional theory (DFT) 
computational analyses. The oxidative addition and reductive elimination of the arene 
CH bonds to dirhenium carbonyl complexes has also been achieved. These products 
have been characterized structurally and the mechanisms of the activation and 
elimination of the CH bonds have been established DFT analyses.
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Stereoelectronic effects in control of reactivity 
Gabriel dos Passos Gomes and Igor V. Alabugin 

Florida State University, Department of Chemistry and Biochemistry, Chemical 
Sciences Laboratory, 102 Varsity Way, Tallahassee, FL 32306-4390 
 The value of stereoelectronic effects was illustrated for solving two puzzles: the 
anomalous stability of bis-peroxides and the design of efficient radical cascade 
cyclizations for the preparation of carbon rich molecules from oligoalkynes. 
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Development of a screening assay to evaluate the substrate 
specificity of Protein Arginine Methyltransferases 

Hao Nguyen, Andrew Salsburg, and Bryan Knuckley 
Department of Chemistry, University of North Florida, Jacksonville, FL 32246 
Protein Arginine Methyltransferases (PRMTs) convert protein arginine to 
monomethylarginine, asymmetric dimethylarginine, or symmetric dimethylarginine using 
S-adenosylmethionine as the methyl donor. Nine mammalian members (PRMTs 1-9) 
have been identified and characterized, however the factors contributing to the 
substrate specificity for individual isozymes has been limited by a lack of tools and 
methodologies. We have developed a rapid, non-radioactive, and sensitive method for 
evaluating the substrate specificity of individual PRMT isozymes using a combinatorial 
peptide library. This methodology relies on synthesizing the peptides on resin in a 96-
well plate. Subsequently, the library of peptides can be screened in the plate by 
incubating the PRMT of interest with the library. Library beads containing arginine 
residues that are methylated by PRMT can be visualized using an antibody-based 
system that results in blue beads. This methodology eliminates a need for purification of 
individual peptides and provides a timesaving, cost-effective alternative to the traditional 
PRMT assays.
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A Precision Ethylene-Styrene Copolymer from Ring-Opening 
Metathesis Polymerization of 4-Phenylcyclopentene 

William J. Neary, Justin G. Kennemur 
Florida State University 
Ring-opening metathesis polymerization (ROMP) of 4-phenylcyclopentene (4PCP) is 
investigated for the first time under various conditions. Thermodynamic analysis reveals 
a polymerization enthalpy and entropy sufficient for high molar mass and conversions at 
lower temperatures. Quantitative homogeneous hydrogenation of P4PCP resulted in a 
precision ethylene-styrene (ES) copolymer (H2-P4PCP) with a phenyl branch at every 
fifth carbon along the backbone. This equates to a perfectly regioregular ES copolymer 
with 71.2% w/w styrene content that is inaccessible through molecular catalyst 
copolymerization strategies. Both materials present well-defined styrenic analogs for 
application in specialty materials or composites where lower of the softening 
temperatures may be desired.
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Triazole-Au(I) complexes in promoting homogeneous gold catalysis: 

From stability to selectivity 
Xiaodong Shi 

University of South Florida 
Homogeneous gold catalysis has been developed explosively during the past decades.  
Despite the remarkable electrophilic activation of alkynes by cationic Au(I) catalysts, 
such as PPh3Au+, one challenge is to overcome their poor stability in harsher 
conditions, which is usually required for less reactive substrates, such as internal 
alkynes.As a good σ-donor and π-receptor, triazole has been applied as a ligand to 
improve the stability of cationic Au(I) catalysts. Taking advantage of the good stability of 
triazole-Au(I) complexes (TA-Au), we successfully achieved good reactivity of 
intermolecular hydroamination for both terminal and internal alkynes. Unlike previously 
reported gold catalysts, the TA-Au catalysts activate alkynes selectively over allenes. 
With this excellent chemoselectivity, TA-Au catalysts showed interesting reactivity in 
propargyl ester and vinyl ether rearrangement. This facilitates the development of 
otherwise challenging transformations, for instance, asymmetric synthesis of substituted 
allenes, Schmittel cyclization, dienal synthesis, intermolecular propargyl or 
homopropargyl alcohol addition to alkynes, and so on.In order to study the mechanism, 
TA-Au catalyzed [3,3]-rearrangement of propargyl ester has been quantitatively 
investigated. First order dependence of the initial rates on [Au] and [propargyl ester] 
suggested that the turnover-limiting step is the associative ligand substitution between 
TA-Au and alkyne. Tuning the substitute group on the triazole ligand showed clear 
difference in reaction rate (faster rate with electron-withdrawing groups). The 
mechanistic insights will benefit future investigations of those unique TA-Au catalysts.
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The Open Spectral Database: A New Resource for Community 
Sharing of Spectral Data 

Stuat J. Chalk 
University of North Florida 
A new online resource called the Open Spectral Database (http://www.osdb.info/) is 
now available. Built using open source tools, using open code, and open to community 
input about design and functionality, the OSDB is available for anyone to submit 
spectral data and make it available to the scientific community for free.This paper will 
detail the initial concept and coding, internal architecture, data formats, REST API and 
options for submission and export of spectral data.
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Synthesis of Biodegradable Polycarbonate Nanostructures with 
Selective Lysis against Gram Positive Bacteria 

Alekhya Nimmagadda 
University of South Florida,Tampa,Fl-33612 
The resistance developed by the bacteria against antibiotics has become in a major 
concern in Health care department. Therefore there has been a significant interest in 
the development of antimicrobial cationic polymers due the ease of manufacture and 
low manufacture cost compared to small antimicrobial peptides (AMPs). Herein I 
present the synthesis of amphiphilic polycarbonate nanostructures which had a potent 
antimicrobial activity against gram –positive bacteria. Fluorescence and TEM studies 
suggest that these polymers are likely to kill bacteria by disrupting bacterial membranes 
and they are highly selective which was confirmed from the hemolytic studies.
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Photoactivatable BODIPYs Designed To Monitor the Dynamics of 
Supramolecular Nanocarriers 

Yang Zhang, Subramani Swaminathan, Sicheng Tang, Jaume Garcia-Amorós, Marcia 
Boulina, Burjor Captain, James D. Baker, and Françisco M. Raymo 

Laboratory for Molecular Photonics, Department of Chemistry, University of Miami, 1301 
Memorial Drive, Coral Gables, Florida 33146-0431, United States 
Self-assembling nanoparticles of amphiphilic polymers can transport hydrophobic 
molecules across hydrophilic media and, as a result, can be valuable delivery vehicles 
for a diversity of biomedical applications. Strategies to monitor their dynamics 
noninvasively and in real time are, therefore, essential to investigate their translocation 
within soft matrices and, possibly, rationalize the mechanisms responsible for their 
diffusion in biological media. In this context, we designed molecular guests with 
photoactivatable fluorescence for these supramolecular hosts and demonstrated that 
the activation of the fluorescent cargo, under optical control, permits the tracking of the 
nanocarrier translocation across hydrogel matrices with the sequential acquisition of 
fluorescence images. In addition, the mild illumination conditions sufficient to implement 
these operating principles permit fluorescence activation within developing Drosophila 
melanogaster embryos and enable the monitoring of the loaded nanocarriers for long 
periods of time with no cytotoxic effects and no noticeable influence on embryogenesis. 
These photoresponsive compounds combine a borondipyrromethene (BODIPY) 
chromophore and a photocleavable oxazine within their covalent skeleton. Under 
illumination at an appropriate activation wavelength, the oxazine ring cleaves 
irreversibly to bring the adjacent BODIPY fragment in conjugation with an indole 
heterocycle. This structural transformation shifts bathochromically the BODIPY 
absorption and permits the selective excitation of the photochemical product 
withconcomitant fluorescence. In fact, these operating principles allow the 
photoactivation of BODIPY fluorescence with large brightness and infinite contrast. 
Thus, our innovative structural design translates into activatable fluorophores with 
excellent photochemical and photophysical properties as well as provides access to a 
general mechanism for the real-time tracking of supramolecular nanocarriers in 
hydrophilic matrices.
 
	


