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A Message from the Organizing Committee 
 

On behalf of the organizers, I'd like to welcome you to the 9th
 annual Undergraduate 

Research Symposium sponsored by the Western New York Section of the American Chemical 
Society!  This year it is Canisius College's turn to host this exciting crowd of undergraduate 
chemistry and biochemistry researchers and their mentors.  Their energy, resourcefulness and 
expertise help push new technology ahead, and inspire us all to work for educational and scientific 
excellence.   

Our participants come from institutions across Western New York and the surrounding 
areas, including Southern Ontario.  Look around and learn about the diverse schools and 
departments represented here.  Most chemistry professionals got their start in research in situations 
just like what you are experiencing today. 

I extend our thanks to all of our student presenters and especially to our keynote speaker, 
Prof. M. G. Finn, of Georgia Tech.  I would also like to express my appreciation to our generous 
sponsors and to the members of the Organizing Committee, without whom this Symposium would 
not be possible.  
 
Sincerely,  
 

 
Timothy M. Gregg, Ph.D. 
Chair, 2016 Symposium Committee  
 
 

2016 Symposium Organizing Committee 
 

Dr. Timothy M. Gregg, Chair 
Department of Chemistry and Biochemistry, Canisius College 

 
Dr. Jeremy L. Steinbacher 

Department of Chemistry and Biochemistry, Canisius College 
 

Dr. Sarah E. Evans 
Department of Chemistry and Biochemistry, Canisius College 

 
Dr. Dominic L. Ventura 

Department of Math and Natural Sciences, D’Youville College 
 

Dr. Valerie A. Frerichs 
Department of Chemistry, University at Buffalo SUNY 

 
Dr. Robyn Goacher 

Department of Biochemistry, Chemistry and Physics, Niagara University 
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Our Keynote Speaker 
 

 
 

Prof. M. G. Finn 
 

Chair, School of Chemistry, Georgia Institute of Technology, 
Atlanta, GA 

 
 

 M.G. Finn received his Ph.D. degree in 1986 from the Massachusetts Institute of 
Technology working with Prof. K. B. Sharpless.  This was followed by an NIH postdoctoral 
fellowship with Prof. J. P. Collman at Stanford University. He joined the faculty of the 
University of Virginia in 1988, where his group studied and developed a variety of transition 
metal-mediated synthetic methods. Prof. Finn moved to the Department of Chemistry and The 
Skaggs Institute for Chemical Biology at The Scripps Research Institute in 1998, and then to the 
School of Chemistry & Biochemistry and the School of Biology at the Georgia Institute of 
Technology in 2013. He assumed the chairmanship of the chemistry department in 2014. 

 Prof. Finn’s current interests include the use of virus particles as molecular and catalytic 
building blocks for vaccine and functional materials development, the discovery of click 
reactions for organic and materials synthesis, polyvalent interactions and advanced linker 
technologies in drug targeting, and the use of evolution for the discovery of chemical function. 
Graduates from the Finn laboratory can be found in academic departments around the world, as 
well as in companies in the pharmaceutical, biotechnology, chemical, and materials industries. 
He was the first recipient of the annual Scripps Outstanding Mentor Award, and is Editor-in-
Chief of the journal ACS Combinatorial Science. 
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 Schedule of Events 
April 9, 2016 

Winter Student Center, Canisius College 
Buffalo, NY 

 

8:00 am-8:50 am Registration (Winter Student Center, 2nd Floor) 
8:50 am-9:00 am Introductory Remarks (Regis Room, WSC) 

9:00 am-10:00 am Keynote Address 

 
  Prof. M. G. Finn, Georgia Tech  

Things that Roll Around and Do Stuff: 
Biological and Chemical Nanoparticles with Function 

 

10:00 am-12:00 pm Student Oral Presentations (Regis Room, WSC) 

12:00 pm-1:00 pm Lunch (Grupp Fireside Lounge, WSC) 

1:00 pm-2:30 pm Student Poster Presentations (Grupp Fireside Lounge, WSC) 

2:30 pm Symposium Awards and Closing remarks 

 

  Many thanks to our generous sponsors!! 
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Oral Presentations 
9:00 AM - 12:00 PM    (Regis Room,  Winter Student Center, 2nd Floor) 
 

Keynote Address 
9:00 am M. G. Finn Georgia Institute of Technology 

Things that Roll Around and Do Stuff:  
Biological and Chemical Nanoparticles with Function 

 

Student Presentations 
1. 10:00 am  Mark Bortolus McMaster University 

The Synthesis and Characterization of the Xe(II) Oxide Adduct-cation, 
[H3CCN---XeOXe---NCCH3]2+ 

2. 10:15 am  Sitora Khodjaniyazova University at Buffalo, SUNY 
Strategy for Creating Bioconjugate Microarrays on Porous Silicon Surfaces 

 

3. 10:30 am  Ben Swanson  Canisius College 
Direct 2D DOSY NMR Evidence for Oligomer Formation by Transition-Metal 

Substituted Polyoxotungstates in Nonpolar Solvents. 

4. 10:45 am  John Lortie Brock University 
Zinc Hydride Catalyzed Regioselective Hydrosilylation and Hydroboration of N-

Heterocycles 

5. 11:00 am  Christopher Fritschi Niagara University 
Developing a Synthetic Route to Caramboxin, a Rare Bioactive Non-Peptidic 

Amino Acid 

6. 11:15 am  Alex Sternisha Syracuse University 
Combatting Microbial Resistance: Investigation of Antimicrobial Peptide 

Hydrogels 

7. 11:30 am  Zachary Protich Rochester Institute of Technology 
Stokes-Einstein Diffusion Model Applied to Electrochemistry of Graphene 

Quantum Dot Bath 

8. 11:45 am  James Rutowski Canisius College 
Photocatalysis of Titania Nanoparticle/Silica Microparticle  

Composites Prepared via Microfluidics
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 Student Abstracts 

 
Talk 1 

 

The Synthesis and Characterization of the Xe(II) 
Oxide Adduct-cation, 

[H3CCN---XeOXe---NCCH3]2+ 
 

Mark R. Bortolus, John R. Debackere, Helene P. A. Mercier and Gary J. Schrobilgen* 
 

Department of Chemistry and Chemical Biology, McMaster University, Hamilton, ON 
 

In prior work, the reaction of XeF2 with [H3O][MF6] (M = As, Sb) in aHF (anhydrous 
hydrogen fluoride) solution at −78 oC yielded [MF6]− salts of the Xe(II) cation, 
[FXeOXeFXeF]+. Although oxide fluorides of Xe(IV), Xe(VI), and Xe(VIII) were known, the 
syntheses of the [FXeOXeFXeF]+ salts provided the first Xe(II) oxide fluoride. More recently, 
members of our research group have synthesized the [XeOXeOXe]2+ dication as its [µ-
F(ReO2F3)2]– salt. The [XeOXeOXe]2+ dication provided the first known Xe(II) oxide and 
noble-gas oxo-cation. The present work reports the synthesis of an adduct of the [XeOXe]2+ 
dication, which represents the second known Xe(II) oxide species.  

The base properties of CH3CN have been exploited to extend the oxide chemistry of 
Xe(II). Unlike pentafluoropyridine, CH3CN displaces weakly coordinated XeF2 from 
[FXeOXeFXeF]+ in aHF to form the Lewis acid-base adduct-cation, [H3CCN---XeOXe---
NCCH3]2+ (Figure 1), without oxidizing the ligand. The salt is stable to –55 oC. The compound 
was characterized by low-temperature, single-crystal X-ray diffraction, and Raman 
spectroscopy. Vibrational assignments were assisted by quantum-chemical calculations and by 
18O-enrichment studies. The nature of the bonding in the adduct-dication is also discussed using 
an electron localization function (ELF) analysis.  

 
 
 
 
 
 
 
 

1. Gerken, M.; Moran, M. D.; Mercier, H. P. A; Pointner, B. E.; Schrobilgen, G. J.; Hoge, B.; Christe, K. O.; 
Boatz, J. A. J. Am. Chem. Soc. 2009, 131, 13474–13489.  

2. Ivanova, M. V.; Mercier, H. P. A.; Schrobilgen, G. J. J. Am. Chem. Soc. 2015, 137, 13398–13413. 

  

Figure 1. The crystal structure of the 
[H3CCN---XeOXe---NCCH3]2+ dication in 
its AsF6

– salt; thermal ellipsoids are at the 
50% probability level. 
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Talk 2 
 

Strategy for Creating Bioconjugate Microarrays 
on Porous Silicon Surfaces 

 
Sitora Khodjaniyazova, Sidney G. Coombs and Frank V. Bright* 

 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

 
Porous silicon (pSi) exhibits strong, red-orange photoluminescence (PL) at room 

temperature. pSi can be used in sensing, optoelectronics, and lab-on-chip devices because the 
pSi surface is easily modified and its PL is analyte responsive. However, pSi PL is unstable 
because as-prepared, H-passivated pSi (ap-pSi) is easily oxidized under ambient conditions. The 
goal of our research is to stabilize the PL while imparting chemical functionality to the pSi 
surface through contact pin-printing (pin diameter, PD = 200 µm) with the organically modified 
silane 3-aminopropyltriethoxysilane (APTES). Our previous research showed, through 
combined PL and Fourier transform infrared (FT-IR) imaging studies, that APTES-derived 
spots on pSi form rapidly  (< 1 min) and consist of two distinct regions: a silanized core (2x PD) 
and a surrounding oxidized halo (5x PD). To test whether biocongugate arrays could be 
prepared with less than the 2.5x PD interspot spacing that these initial experiments required, a 
bioconjugation study with bovine serum albumin (BSA) was carried out. This study revealed 
that ultimate spot density within biocongugate arrays is dictated by the silanized core region 
spreading for APTES-derived spots; neighboring spots can be printed with overlapping oxidized 
halo regions, without impacting the silanized spot core or resultant BSA-bioconjugated region. 
For these current samples, biocongugates can be prepared with as little as 2x PD interspot 
spacing. 
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Talk 3 
 

Direct 2D DOSY NMR Evidence for Oligomer 
Formation by Transition-Metal Substituted 

Polyoxotungstates in Nonpolar Solvents. 
 

W. Benton Swanson and Mariusz Kozik* 
 

Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 
 

Transition-metal substituted polyoxotungstates (TMSPOTs), when transferred into 
nonpolar solvents, have been reported by several groups as potential catalysts for carbon dioxide 
reduction. Therefore, their structures in nonpolar solvents are of great interest. Based on 31P 
NMR, UV/VIS, and DFT computations we suggested recently that cobalt-substituted 
phosphotungstate with Keggin structure (PW11CoO39) forms dimers in a dry toluene. This poster 
reports 31P 2D DOSY NMR measurements which demonstrate the existence of species with 
diffusion coefficient ratio approximately equal to the ratio of radii for dimers and monomers of 
tetraheptylammonium salts of PW11Co. This constitutes a direct evidence for dimer formation 
by TMSPOTs in toluene. After coordinated water leaves cobalt in dry toluene, an oxide ion 
from a second PW11Co coordinates to that cobalt, leading to dimer formation. On the other 
hand, we suspected that TMSPOT with two water molecules coordinated to two cobalt atoms 
[P2W18Co4O68(H2O)2] forms trimers in dry toluene. 31P 2D DOSY NMR indeed demonstrates 
the existence of species in dry toluene with diffusion coefficient ratio predicted for trimers and 
monomers of  that compound. 
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Talk 4 
 

Zinc Hydride Catalyzed Regioselective 
Hydrosilylation and Hydroboration of N-

Heterocycles 
 

John L. Lortie, Terry Chu and Georgii I. Nikonov* 
 

Department of Chemistry, Brock University, St. Catharines, ON 

 

Interest in developing zinc catalysts is due to the natural abundance, low cost, and low 
toxicity compared to traditional late-transition metal catalysts. After previously successful 
hydrosilylations of nitriles shown with a zinc-hydride catalyst by Boone & Nikonov (1), the 
focus has shifted to a more reactive zinc-hydride compound for catalytic reductions of N-
heterocycles.  This research now demonstrates 1,2-regioselective catalytic hydrosilylation and 
hydroborations of quinolines and pyridines with NacNacZnH (NacNac = [ArNC(Me)-
CHC(Me)NAr]- and Ar = 2,6-Me2C6H3).  Similarly, reductions of acridine and the challenging 
substrate 1,10-phenanthroline were also accomplished. Monitoring the stoichiometric reaction 
of quinoline and NacNacZnH by 1H-NMR spectroscopy reveals fast coordination, followed by 
1,2-insertion of quinoline into Zn-H bond, and a comparable rate of isomerization to the 1,4-
insertion product. However, because catalytic hydrosilylation of quinoline with PhSiH3 occurs 
at a faster rate than the generation of the insertion product in the stoichiometric reaction, the 
mechanism is unlikely to proceed through the insertion intermediate. 

 

 
(1) Boone, C.; Korobkov, I.; Nikonov, G. I., Unexpected Role of Zinc Hydride in Catalytic 
Hydrosilylation of Ketones and Nitriles. ACS Catalysis 2013, 3, 2336-2340. 
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Talk 5 
 

Developing a Synthetic Route to Caramboxin, a 
Rare Bioactive Non-Peptidic Amino Acid 

 
Christopher Fritschi, Andrea Pascucci and Luis Sanchez* 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

 

While safe for everyone else, ingestion of Averrhoa carambola, more commonly known 
as star fruit, can be harmful to chronic kidney disease patients; symptoms such as vomiting, 
mental confusion, and seizures and even deaths have been reported. Caramboxin has been 
recently identified as the active compound responsible for these effects and its molecular 
structure has been determined to be an amino acid-like moiety resembling phenylalanine. Our 
interest in caramboxin lies on its orsellinic acid-like aromatic ring, a feature present in a number 
of medically relevant natural products. These compounds and their analogues are currently 
being investigated for the treatment of malaria, menopause symptoms, and various forms of 
cancer. We envision that caramboxin, as an amino acid, has the potential to be incorporated in 
peptide-like compounds for the development of novel drugs. With this in mind, synthetic access 
to large quantities of this rare active amino acid for biological studies is highly desirable. Given 
that the chirality of caramboxin has not been determined, the present project aims at its first total 
synthesis for structural confirmation. Furthermore, our synthetic route, which begins with 
aspartic acid, may provide a glimpse at how this molecule is produced in nature by Averrhoa 
carambola. 
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Talk 6 
 

Combatting Microbial Resistance: Investigation 
of Antimicrobial Peptide Hydrogels 

 
Alex Sternisha1, Garrick Centola2, Olga Makhlynets1 and Ivan Korendovych*1 

 
1Department of Chemistry, Syracuse University, Syracuse, NY 

2Department of Chemistry, University of Rochester, Rochester, NY 
 

Bacterial infections by pathogens such as MRSA are a problem in hospitals today. 
Hydrogels are useful materials for wound dressings as their physical properties allow them to 
fill wounds and provide hydrated environments that facilitate immunological activity 
Antimicrobial gels have emerged as a viable biomaterial (primarily wound healers) used to 
combat pathogenic infections in addition to promoting healing. The design of peptides that self-
assemble into antimicrobial hydrogels is an endeavor with potential for biomedical application. 

Peptide self-assembly into β-sheet hydrogels has been demonstrated by alternating 
hydrophobic and hydrophilic residues. This basic motif was used in design of peptides. Our 
research aims to design peptides that have enhanced self-assembly into hydrogels through metal 
coordination, more specifically to silver (I). Silver (I) is an attractive ion as it has been shown to 
induce bacterial death by an unknown mechanism. Incorporation of pyridyl residues into the 
primary sequence serves as a means to linearly coordinate silver (I).  

This approach has yielded promising results, as two peptide sequences ((Ac-
L(3’P)LRLRLRL(3’P)L-CONH2 (L3’PR-11) and Ac-(3’P)LRLRLRL(3’P)-CONH2 (L3’PR-
9)) have been shown to form high-quality hydrogels at 1% concentration. The hydrogel 
formation was also shown to be enhanced by addition of silver (I), and crude antimicrobial 
assays have demonstrated viability as bacterial killing agents.  

  
  

Figure 1.  Arg-rich peptide sequence (top) with 
unnatural pyridyl side-chains have been used 
to generate hydrogels in the presence of Ag (I). 
Silver ions promote hydrogel formation 
through coordination (bottom). 
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Talk 7 
 

Stokes-Einstein Diffusion Model Applied to 
Electrochemistry of Graphene Quantum Dot 

Bath 
 

Z. Protich1, K. Wong1, K. S. V. Santhanam1*, S. Kandlikar2 and A. Jaikumar2 
  

1School of Chemistry and Materials Science, Rochester Institute of Technology, Rochester, NY 
2Department of Mechanical Engineering, Rochester Institute of Technology, Rochester, NY 

 

Stokes-Einstein described the diffusion of a species in a medium by taking into account 
the radius of the species and viscosity of the medium as 

  D= kT {1/6πηr} 

where k is Boltzmann constant, T is absolute temperature, η is the viscosity of the medium and r 
is the radius of the diffusing species, and this has been validated experimentally in the literature.  
The electrochemical reduction of a metal ion at an electrode in the presence of a supporting 
electrolyte is considered as a diffusion process (1) in an unstirred condition; the peak current in 
cyclic voltammetry can be related to the viscosity of the medium through Stokes-Einstein 
relationship as 

  η = [{[2.65 X 105]n3/2AC*v1/2}2kT]/6πr ip
2  

where n is the number of electrons transferred, A is the area of the electrode, C* is the 
concentration of zinc ion and v is the sweep rate and ip is the peak current.  We estimate the 
viscosity of graphene quantum dot bath (GQD) by studying the cyclic voltammetric reduction of 
zinc ion which undergoes 2e cathodic reduction at Epc = -1.23 V vs Saturated Calomel Electrode 
(SCE) that is followed by an anodic peak at Epa = -1.07 V.  The diffusion-controlled nature of 
the zinc ion reduction has been established by the sweep rate dependence of the peak current.  
The viscosity of the GQD bath that is evaluated from the above equation is less than the aqueous 
sulfate bath.  The effect of reduced viscosity on the morphology of the zinc deposit will be 
presented. 
 
 

(1)  Jaikumar, A.; Santhanam, K. S. V.; Kandlikar, S.; Raya, I. B. P.; Raghupathi, P. 
Electrochemical Deposition of Copper on Graphene with High Heat Transfer Coefficient. ECS 
Trans. 2015, 66, 55. 
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Talk 8 
 

Photocatalysis of Titania Nanoparticle/Silica 
Microparticle Composites Prepared via 

Microfluidics 
 

 
James J. Rutowski1, L. Zane Miller2, Jonathan A. Binns1, Guillermo Orts-Gil3, 

D. Tyler McQuade2 and Jeremy L. Steinbacher1* 
 

1Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 
2Department of Chemistry and Biochemistry, Florida State University, Tallahassee, FL 
3Department of Biomolecular Systems, Max Planck Institute of Colloids and Interfaces 

(MPIKG), Potsdam, Germany 
 

A rapid approach for forming monodisperse silica microcapsules decorated with TiO2 
nanoparticles was developed. The photocatalytic properties of the decorated microcapsules were 
tested by degrading methyl orange (MO), an organic dye, upon exposure to UV light in a flow 
cell. The microcapsules were immobilized in a quartz flow cell while MO solution was flowed 
over the particles via a peristaltic pump. The TiO2 nanoparticles catalyzed the degradation of 
MO upon exposure to broadband UV light. The known nanoparticulate titania P25 was tested 
with the same apparatus, except the P25 was homogenously dispersed in the MO solution. The 
progress of degradation of MO was monitored by UV-Vis spectroscopy. The nano/micro 
composite particles exhibited a faster rate of photodegradation compared to P25 TiO2. 
Moreover, the composite particles exhibited greater durability and reusability than P25, 
catalyzing the degradation of MO over the span of 7 recycling runs.  
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Student Poster Presentations 
Time: 1:00-2:30 PM    (Grupp Fireside Lounge, Winter Student Center, 2nd  Floor) 
 
Poster 1. Shukree H. Abdul-Rashed, Konstantinos H. Plakas, and Michael R. Detty* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
Design, Synthesis and Optimization of Chalcogenopyrylium Dyes for Use as 
Surface-Enhanced Raman Scattering Reporters 

  
Poster 2. Zacheriah A. Gernold, Laura D. Brunelle and Robyn E. Goacher* 

Department of Biochemistry, Chemistry, Physics, Niagara University, NY 

Preliminary Results on the Removal of Surface Contaminants from Wood 
Polymer Composites (WPCs) for Analysis Using Time-of-Flight Secondary Ion 
Mass Spectrometry (ToF-SIMS) 

  
Poster 3. Maoj Awad, Saurabh Chauhan and David Watson* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Excited-State Electron Transfer from CdSe Quantum Dots to Metal Oxides via 
Molecular Linkers 

  
Poster 4. Michael Pagels, Brandi Colon, and Kacie Liwosz* 

Department of Chemistry, D’Youville College, Buffalo, NY 
Examination of Temperature Dependence in Aqueous Growth of CdSe Quantum 
Dots 

  
Poster 5. Joshua J. Beres, Corey A. Damon, Caitlyn M. Gatley, John A. Finlay, Sofia 

Franco, Anthony S. Clare and Michael R. Detty* 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

The Performance of Hybrid Titania/Silica-Derived Xerogels as Active Anti-
Fouling/Fouling-Release Surfaces Against the Marine Alga Ulva linza:  in Situ 
Generation of Hypohalous Acids 

  
Poster 6. Katie Dempsey and Travis Dudding* 

Department of Chemistry, Brock University, St. Catharines, ON 
Synthesis of Cyclopropenimine-Functionalized Ylidene-Triazenes 

  
Poster 7. Lauren G. DiFonzo, Kathleen C. Lesko and Robyn E. Goacher* 

Department of Biochemistry, Chemistry and Physics, Niagara University, NY 
 What Came First? The Black Ink or the Black Ink? That is the Question 

  
Poster 8. Shawn Dormann, Chanchamnan Um and Sherry R. Chemler* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
Copper-Catalyzed Enantioselective Intramolecular Amination/Intermolecular 
Heck-type Coupling of Alkenes to Form Isoindolines   
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Poster 9. Allison H. H. Martin, Cory R. Emborski and Matthew A. Fountain* 
Department of Biology, Department of Chemistry and Biochemistry, State 
University of New York at Fredonia, Fredonia, NY 

The Shape of an IRES: Using SHAPE Chemistry to Map the Secondary Structure 
of the Drosophila gurken mRNA 5’ UTR 

  
Poster 10. Sabrina Fitzgerald, James J. Rutowski, and Jeremy L. Steinbacher* 

Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 

A Library of Fluorinated Electrophiles for Chemical Tagging – Toward a 18F MRI 
Contrast Agent Based on Mesoporous Silica Nanoparticles 

 	
Poster 11. Rebecca Ford, Samer Isa, Ethan DeCicco and Luis Sanchez* 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

Studies Toward an Affordable Preparation of D-vinylglycine 
  
Poster 12. Kelly Grau, Michael J. Swierczynski, and Joonyeong Kim* 

Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

HS-SPME-GC-MS Analysis of Gasoline Residues Extracted From Common 
Household Products 

  
Poster 13. Mary G. Hollenbeck, Sarah K. Rexroad, Ethan W. Kent, Jason D. Orlando, and 

John M. Rowley* 
Department of Chemistry, Houghton College, Houghton, NY 

Convenient Synthesis of Biodegradable Glycopolymers 
  
Poster 14. Gurkaran (Gary) Johal, Jena Congilosi, and Peter Schaber* 

Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 

Adulterated Orange Juice: An Introduction to Analytical Chemistry Through Use 
of High Performance Liquid Chromatography (HPLC) and the Case Study 
Approach 

 	
Poster 15. Michael Johnson, John Hayward, Tomas Hudlicky* and Lukas Rycek 

Department of Chemistry, Brock University, St. Catharines, ON 
Synthesis of a Model Compound for Future Synthesis of Hydromorphone 

	 	
Poster 16. Mara M. Julin, Ron L. Bonaccorso, Oleg G. Chepurny, Christoph Becker-Pauly, 

George G. Holz and Robert P. Doyle* 
Department of Chemistry, Syracuse University, Syracuse, NY 

Improved Peptide Stability to Protease Digestion Via Intrinsic Factor Binding of 
Vitamin B12 Conjugate of Exendin-4 
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Poster 17. Yuhan Lin and Alexey V. Akimov* 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Benchmarking of Studying DFT Methods for Studying Non-Adiabatic Couplings 
(NACs) in Silicon Quantum Dots 

  
Poster 18. Lauren Lubecki, Stacy Ruvio and David T. R. Stewart* 

Department of Chemistry, D’Youville College, Buffalo, NY 
Investigation of Effects of Lead on Invertebrate Nervous System Function and 
Behavior 

  
Poster 19. Zachary Mariani, Stephanie Scharmach, and Luis Sanchez* 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

 Tuning Chemoselectivity Toward an Affordable Synthesis of Aurantioclavine 
  
Poster 20. Ryan C. Drake, Kyle G. Banecker and Luis A. Velarde* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Molecular Insights into PEG (Polyethylene Glycol) Coated Nanoparticle 
Interactions with Model Bilayer Membranes at the Molecular Level via SFG 
(Sum Frequency Generation) Vibrational Spectroscopy 

  
Poster 21. Justin B. Mayer, John J. Hayward and Tomas Hudlicky* 

 Brock University Department of Chemistry, St. Catharines, ON 

A Double-Dearomatisation Approach to the Morphine Alkaloids 
  
Poster 22. Caitlin R. McGranahan, Jennifer M. Empey, Daniel J. Bulmahn, Guy E. Wolfe 

II, Justin N. Nasca and David F. Watson* 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Deposition of Cadmium Sulfide Quantum Dots onto Titanium Dioxide Thin 
Films: Towards the Carbodiimide Coupling-Mediated Formation of Bilayers of 
Quantum Dots on Substrates 

  
Poster 23. Matthew R. Michienzi*, Courtney L. Whitney, and Robyn E. Goacher 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 
Thermogravimetric Analysis of Extracted and Unextracted Lignocellulose after 
Laccase and Xylanase Treatments 

  
Poster 24. Ayman Mustafa, Dennis Elsenbeck, and Luis Velarde* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Unraveling the Effect of Temperature and Vibronic Coupling for Fullerene Thin 
Films Using Surface-Selective Nonlinear Vibrational Spectroscopy 
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Poster 25. Tara D. Noworyta, Kristopher C. Kijanka, Scott J. Heller and Dominic L. 
Ventura* 

Department of Chemistry, D’Youville College, Buffalo, NY 
Intermolecular Synthesis of Di- and Trisubstituted Olefins via the Wittig Reaction 

  
Poster 26. Anand Patel, Farnaz Heidar-Zadeh, Ralph E. Pudritz and Paul W. Ayers* 

Department of Chemistry and Chemical Biology, McMaster University, 
Hamilton, ON 

Simulation of Astrochemical Reaction Networks: A Monte Carlo Based Approach 
  
Poster 27. Daniel E. Potoczak, Ciara N. Pitman, James T. Marton, Howard A. Lehman, 

and Robyn E. Goacher* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

HPLC-ESI-MS Sugar Detection: Improving Sensitivity and Checking for Matrix 
Effects 

  
Poster 28. David Sandberg, Sanghamitra Sengupta and Luis A. Velarde* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Direct Measurement of the Surface Tethering of Tetracyanoquinodimethane 
(TCNQ) via Vibrational Sum Frequency Generation (VSFG) 

  
Poster 29. Jordan Scott, Daniel Hammers and Karen E. Torraca* 

Department of Chemistry, Houghton College, Houghton, NY 
Refining the Search for a Greener Pathway for Palladium Catalyzed Oxidation 
Reactions 

  
Poster 30. Christopher S. Swagler, Emilee R. Welton, Kevin S. Lucas, Sarah A. Gehl and 

Robyn E. Goacher* 
Department of Biochemistry, Chemistry and Physics; Niagara University, NY 

Determining Sugars in Enzyme-Treated Wood Supernatants: Effect of Buffer on 
the 3,5-Dinitrosalicylic Acid (DNS) Assay 

  
Poster 31. Stuart J. Williamson, Tomas Hudlicky*, Lukas Rycek, John Hayward and 

Ringaile Lapinskaite 
Department of Chemistry, Brock University, St. Catharines, ON 

Approach to the Synthesis of 7-Aza-narciclasine 
  
Poster 32. Emily York and Luis Sanchez* 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 
Reaction Optimization for the Synthesis of Novel Vinylglycine Derivatives 
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Poster 33. Tyler A. Smith, Caroline M. Rufo, Yurii S. Moroz, Olesia V. Moroz, Jan Stöhr, 
Xiaozhen Hu, William F. DeGrado and Ivan V. Korendovych* 

Department of Chemistry, Syracuse University, Syracuse, NY 
Short Peptides Self-Assemble to Produce Catalytic Amyloids 

  
Poster 34. Jennifer L. Clark, Kellie Davies and Michael Detty* 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
Rhodamine Dyes for Dye-Sensitized Solar Cells 

  
Poster 35. Michael V. Zarbo and  John P. Hassett* 

Department of Chemistry, SUNY College of Environmental Science and 
Forestry, Syracuse, NY 

Capturing Truly Dissolved and Dissolved Organic Matter Bound Hydrophobic 
Organic Compounds from Natural Water Samples 

 
Poster 36. Lauren Evans, Christian Binns, Gabrielle Budziszewski, Dave Krasinski, Demi 

Xenos and Sarah Evans* 
Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 

What Makes Lyme Disease Tick? Impact of Mutations on Global Regulator BosR 
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Student Abstracts 
 

Poster 1  
 

Design, Synthesis and Optimization of 
Chalcogenopyrylium Dyes for Use as Surface-

Enhanced Raman Scattering Reporters 
 

 
Shukree H. Abdul-Rashed, Konstantinos H. Plakas, and Michael R. Detty* 

 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

Raman spectroscopy has recently received an appreciable amount of  recognition in the 
field of biomedical imaging on account of its ability to  detect subtle changes in the chemical 
composition of cells and tissues, facilitating real-time disease diagnosis. Herein, we discuss the 
design, synthesis and optimization of biocompatible tri- and heptamethine dyes as surface-
enhanced resonance Raman scattering reporters customized for higher absorption maximas and 
lower limits of detection. It was postulated that introducing increasingly electropositive 
heteroatoms to the chalcogenopyrylium core, as well as increasing the number chalcogeno-
aromatic substituents, would result in greater bathochromic shifts as compared to previous 
cyanine dye derivatives, affording more efficient reporters. 
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Poster 2  
 

Preliminary Results on the Removal of Surface 
Contaminants from Wood Polymer Composites 

(WPCs) for Analysis Using Time-of-Flight 
Secondary Ion Mass Spectrometry (ToF-SIMS) 

 
Zacheriah A. Gernold, Laura D. Brunelle and Robyn E. Goacher* 

 
Department of Biochemistry, Chemistry, Physics, Niagara University, NY 

 
 

 Wood Polymer Composites (WPCs) are a promising material because they have 
improved properties over wood alone, and they allow for the recycling of plastics and use of 
reclaimed wood such as sawdust. However, the use of WPCs in outdoor applications such as 
decking and marine structures, poses questions regarding the breakdown and weathering of 
WPCs. Currently, chemical degradation at the surface of the WPCs is detected by methods such 
as X-ray Photoelectron Spectroscopy (XPS). However these methods are not as sensitive and do 
not have as fine spatial resolution as Time-of-Flight Secondary Ion Mass Spectrometry (ToF-
SIMS). Due to the high sensitivity of ToF-SIMS, an understanding of surface contaminants on 
WPCs is required. Furthermore, it may be desirable to remove contaminants prior to controlled 
weathering experiments. Therefore we evaluate the removal of contaminants by cleaning with 
solvents including distilled water, isopropyl alcohol, and mixtures of both. It is inherently 
difficult to know what a clean surface should look like, therefore the interior of the WPC is used 
for a reference, as it is an unhandled surface that does not have contaminants from storage or 
lubricants used during the extruding process. Comparisons of ToF-SIMS spectra from the 
interior and the surface of the WPCs, with and without cleaning are done using Principal 
Component Analysis (PCA) and Multivariate Curve Resolution (MCR). The changes to the 
spectra, in response to cleaning, help identify what parts of the WPC spectra are due to small 
soluble molecules, such as salts, which can be removed during cleaning. 
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Poster 3  
 

Excited-State Electron Transfer from CdSe 
Quantum Dots to Metal Oxides via Molecular 

Linkers 
 

 
Maoj Awad, Saurabh Chauhan and David Watson* 

 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY  
 

Quantum dots (QD) are semiconductors with a bandgap that can be controlled across a 
wide range of energy levels by controlling their size. As the quantum dots get smaller, the 
energetic difference between the conduction and valence bands increases, requiring more energy 
to excite the electrons. Quantum dots are intriguing light-harvesters and excited-state charge 
donors. This advantage makes them favorable for solar cell production. One way to employ this 
property of quantum dots is to tether them to electron or hole accepting semiconductor 
substrates using bifiunctional molecular linkers. The properties of these ligands can affect the 
process of electron transfer. Our group has reported these effects in dispersions of QD-linker-
semiconductor assemblies. This poster will present an extension of this effort to study the affect 
of the length of these linkers on the process of electron transfer within nanocrystalline thin 
films.  Excited-state electron transfer processes were characterized using time correlated single 
photon counting (TCSPC). The difference in the time scale of electron transfer between CdSe 
QDs and TiO2, mediated by linkers of two different lengths, suggests that quantum yields of 
electron transfer depend greatly on the properties of the molecular linkers.       
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Poster 4  
 

Examination of Temperature Dependence in 
Aqueous Growth of CdSe Quantum Dots 

 
Michael Pagels, Brandi Colon, and Kacie Liwosz* 

 
Department of Chemistry, D’Youville College, Buffalo, NY 

 

CdSe quantum dots have potential applications in biological imaging, Solar cells and 
light emitting diodes. An inspection into the synthesis of quantum dots that absorb and fluoresce 
within precise wavelengths is important for these applications. The quantum dots were prepared 
by adding an aqueous solution of sodium sulfate with Selenium powder at the appropriate 
temperature to an aqueous solution of cadmium sulfate and cysteine, again at the appropriate 
temperature. Using a UV-Vis spectrophotometer absorbance of diluted samples of quantum dots 
were taken every 5 minutes. The observed absorbance peaks of quantum dots grown for 30 
minutes at 20, 50, 80 and 100°C are 393, 414, 414, and 417 nm respectively. A shoulder 
towards the red end of the spectrum is observed in quantum dots grown at 100°C indicating 
larger quantum dots of varying sizes. Shifting absorbance to the red end of the spectrum is 
desirable for future research into metal enhanced fluorescence of quantum dots using gold 
nanoparticles, which exhibit an absorption band at about 524 nm. 
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Poster 5  
 

The Performance of Hybrid Titania/Silica-Derived Xerogels as 
Active Anti-Fouling/Fouling-Release Surfaces Against the 

Marine Alga Ulva linza:  in Situ Generation of Hypohalous Acids 
 

Joshua J. Beres,1 Corey A. Damon,1 Caitlyn M. Gatley,1 John A. Finlay,2 Sofia Franco,2 
Anthony S. Clare2 and Michael R. Detty1* 

 
1Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

2School of Marine Science and Technology, Newcastle University, Newcastle, UK 
 

Marine biofouling is a continual problem for the shipping industry leading to an increase 
in roughness and drag on ships’ hulls with subsequent loss of range and speed.1 Coatings that 
generate materials in situ, either to discourage settlement or to minimize adhesion of biofouling 
organisms from reagents naturally present in seawater, represent one approach to combine the 
benefits of both antifouling (AF) and fouling release (FR) technologies.2,3 

The oxidation of halide salts with hydrogen peroxide found in the aquatic environment 
can produce hypohalous acids (HOCl, HOBr, HOI) in situ. The hypohalous acids have known 
biocidal effects4 and discourage settlement of some species when generated in situ.2,3 The 
grafting of transition metals to mesoporous silica has provided an array of catalysts for the 
oxidation of halide salts with hydrogen peroxide.5 However, oxidation of chloride with 
transition metals has only been observed at pH 4, not at pH 8. 

Sol-gel-derived xerogel coatings based on amorphous silica have shown promise as FR 
coatings6. We have prepared mixed titania/silica xerogels using titanium tetraisopropoxide 
(TTIP) and tetraethoxy orthosilicate (TEOS). The resulting xerogels catalyze the oxidation of 
bromide and chloride with hydrogen peroxide at pH 8. Xerogel properties were modified to give 
FR characteristics by incorporating different levels of n-octyltriethoxysilane (C8). The 
antifouling/fouling-release performance of a TTIP/C8/ TEOS xerogel in the presence and 
absence of hydrogen peroxide was evaluated for the settlement of zoospores of the marine alga 
Ulva linza and on the removal of 7-day-old Ulva sporeling biomass. In the absence of hydrogen 
peroxide, differences in the settlement of zoospores and removal of sporelings were not 
significant relative to a titanium-free C8/TEOS xerogel.  Addition of hydrogen peroxide gave a 
significant reduction in zoospore settlement and sporeling removal relative to the C8/TEOS 
xerogel and relative to peroxide–free conditions. The impact of TTIP and C8 on xerogel 
characteristics was evaluated by comprehensive contact angle analysis, scanning electron 
microscopy, and X-ray photoelectron spectroscopy. 

 
[1] M. Schultz, Biofouling 2007, 23, 331-341. 
[2] F. Natalio, R. Andre, .A Hartog, B. Stoll, K. Jochum, R. Wever R, W. Tremel, Nat. Nanotechnol. 2012, 7,  530-535. 
[3] D. McMaster, S. Bennett, Y. Tang, J. Finlay, G. Kowalke, B. Nedved, F. Bright, M. Callow, J. Callow, D. Wendt, M. 

Hadfield, M. Detty, Biofouling 2009, 25, 21-33. 
[4] S. Williams, S. Schroeder, Mar. Ecol. Prog. Ser. 2004, 272, 69–76. 
[5] J. Walker, M. Morey, M. Carlsson, A. Davidson, G. Stucky, A. Butler, J. Am. Chem. Soc. 1997, 119, 6921-6922. 
[6] M. Detty, R. Ciriminna, F. Bright, M. Pagliaro, Acc. Chem. Res. 2014, 47, 678-687.  
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Poster 6  
 

 
Synthesis of Cyclopropenimine-Functionalized 

Ylidene-Triazenes 
 

 
Katie Dempsey and Travis Dudding*  

 
 

Department of Chemistry, Brock University, St. Catharines, ON 
 

Bases are a ubiquitous part of our daily lives as they are involved in nearly every 
chemical process. The combination of two or more bases offers the intriguing possibility of 
creating what are known as “Superbases”, which are a class of molecules having found use in 
many sectors of manufacturing and chemical synthesis. Nitrogen-rich cyclopropenimine (1) and 
structural congeners have attracted considerable interest among chemists over the past few 
decades, owing to their aromatic character and high basicity. Drawing upon this, the 
development of a novel class of cyclopropenimine-functionalized ylidene-triazenes was 
investigated. The focus of this research was centered on the synthesis of ylidene-triazenes 
having different R1 groups (2). These compounds would formally be superbases following the 
incorporation of cyclopropenimine (3) due to the combination of two highly basic moieties. In 
addition to basicity, the incorporation of cyclopropenimines into molecules is also known to 
impart interesting electronic features. Inherent to the design of these molecules is the potential 
for photoisomerization, which allows for modulation of their photophysical and basic properties. 
Ongoing efforts towards the development of these ylidene-triazenes will be presented. 
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Poster 7  
 

What Came First? The Black Ink or the Black 
Ink? That is the Question 

 
Lauren G. DiFonzo, Kathleen C. Lesko and Robyn E. Goacher* 

 
Department of Biochemistry, Chemistry and Physics, Niagara University, NY 

 

The order of deposition of ink markings in questioned documents (forgeries) is an 
important forensic question. Since there is only one copy of a questioned document, it is ideal 
for the evidence to be analyzed using a non-destructive technique. Time of Flight Secondary Ion 
Mass Spectrometry (ToF-SIMS) is a surface sensitive technique that can provide chemical 
images, potentially resolving the top ink from the bottom ink. Prior work in evaluating ToF-
SIMS focused on dissimilar inks, and produced some encouraging results. To further test the 
abilities and robustness of the method, intersections between similar inks need to be examined. 
In this study, three different black ink samples were tested (BicTM, PapermateTM, and StaplesTM 
brand pens). Mixed results in preliminary work indicated that a more thorough analysis of the 
primary ions striking the sample and of the polarity of the secondary ions collected needed to be 
done. Therefore, chemical images of the ink intersections were collected using Ar1000

+, Bi3
+, and 

Bi3
2+ primary ions, with both positive and negative secondary ion spectra. Data were analyzed 

using Principal Component Analysis (PCA) and Multivariate Curve Resolution (MCR). The 
results point to issues regarding incorrect apparent order of deposition, putting the use of ToF-
SIMS for this purpose into question.  

 

 
  



2016 WNYACS Undergraduate Research Symposium 
 

 - 26 - 

Poster 8  
 

Copper-Catalyzed Enantioselective 
Intramolecular Amination/Intermolecular Heck-

type Coupling of Alkenes to Form Isoindolines 
 

Shawn Dormann, Chanchamnan Um and Sherry R. Chemler* 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

The focus of the project is to develop methods of effective synthesis using a copper 
catalyst and an alkene coupling partner to create new isoindoline compounds with high 
enantioselectivities. Isoindolines are similar in structure to that of indolines differing only in the 
position of the nitrogen on the heterocycle. Isoindolines are important biologically active motifs 
in medicinal chemistry which makes them a viable target for syntheses. Previously, the Chemler 
group has shown that indolines can be formed under copper catalysis. So far isoindolines have 
been synthesized using this method but the reaction is still undergoing optimization to obtain 
enantioselectivities and greater yields. Currently only one alkene coupling partner is being 
investigated for the purpose of optimization. Once optimized, we will investigate a number of 
alkene coupling partners to broaden the scope of the reaction. 

 
  



2016 WNYACS Undergraduate Research Symposium 
 

 - 27 - 

 
Poster 9  

 

The Shape of an IRES: Using SHAPE Chemistry 
to Map the Secondary Structure of the 

Drosophila gurken mRNA 5’ UTR 
 

Allison H. H. Martin1, Cory R. Emborski2 and Matthew A. Fountain2* 
 

1Department of Biology, State University of New York at Fredonia, Fredonia, NY 
2Department of Chemistry and Biochemistry, State University of New York at Fredonia,  

Fredonia, NY 
 

Internal ribosomal entry sites (IRESs) are cis-acting sequences located in the 5’UTR of 
some mRNAs that allow cap-independent translation initiation. IRESs are characterized by the 
formation of complex secondary structural features in the 5’UTR upstream of the start codon. 
These IRESs are the means by which viral invaders hijack host translation machinery, and also 
provide an alternative translation pathway for critical proteins. An IRES has been proposed in 
the Drosophila melanogaster gurken mRNA that allows production of this critical protein to 
continue under nutrient deprivation conditions, when cap-dependent initiation is inhibited. 
Gurken is an epidermal growth factor receptor ligand that initiates a signal transduction pathway 
that culminates in the establishment of dorsal/ventral polarity in developing Drosophila oocytes. 
The mechanism and secondary structure of eukaryotic IRESs however remain poorly 
understood. We use SHAPE chemistry to map the secondary structural elements of the gurken 
IRES and are working toward refining the secondary structure. To help elucidate the mechanism 
and the function of the gurken IRES secondary structures we have compared it to better 
understood viral IRESs. So far our secondary structure of the gurken IRES is most similar to 
Type-2 viral IRESs, including two oligopyrimidine tracts located 30-80 nucleotides upstream of 
the start codon. Several regions of extensive complementarity upstream of the gurken start 
codon to the Drosophila 18S rRNA have been found, raising the possibility that like some Type-
2 IRESs the open reading frame is guided into the mRNA exit channel through base pairing. 
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Poster 10  
 

A Library of Fluorinated Electrophiles for 
Chemical Tagging – Toward a 19F MRI Contrast 
Agent Based on Mesoporous Silica Nanoparticles 
 

Sabrina Fitzgerald, James J. Rutowski, and Jeremy L. Steinbacher* 
 

Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 
 

Novel drug-delivery agents are needed to overcome the limitations of systemic toxicity 
of traditional chemotherapeutics, and an even more powerful paradigm combines delivery and 
imaging into one agent. One potential platform for such an agent is nano- or microparticles 
consisting of mesoporous silica, a well-characterized material with minimal toxicity and with 
great flexibility for chemical functionalization. Much progress has been made using porous 
silica particles as multifunctional drug-delivery agents, enabling combined delivery and imaging 
by incorporating contrast agents for optical detection, PET, and proton MRI. One imaging 
modality not yet combined with porous particles is 19F MRI. 

Here, we present efforts to prepare multifunctional silica nanoparticles that incorporate 
fluorine atoms for detection by 19F MRI. We have synthesized a library of molecules that 
contain multiple chemically-equivalent fluorine atoms in the form of trifluoromethyl groups. 
Importantly, the linkers contain a variety of hydrophilic moieties to promote solvation of the 
fluorine atoms. Also, the fluorinated molecules contain electrophilic groups for facile 
conjugation to thiol-modified nanoparticles. We have subsequently immobilized these groups to 
the pores of mesoporous silica nanoparticles that were PEGylated on their exterior surfaces to 
promote biocompatibility and water-dispersibility. Lastly, we used 19F NMR spectroscopy to 
detect these immobilized fluorine atoms in aqueous systems, demonstrating proof-of-principle 
that 19F MRI could be used to detect and image these materials. 
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Studies Toward an Affordable Preparation of D-
vinylglycine 

 
Rebecca Ford, Samer Isa, Ethan DeCicco and Luis Sanchez* 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

 

While life on earth is exclusively based on L-amino acids and D-sugars, it has recently 
been found that D-amino acid-containing molecules do exhibit a variety of important 
bioactivities. Natural antibiotics involving D-amino acids units have been isolated from bacteria 
and many reports have revealed the participation of D-amino acids in certain biological 
processes and cell functions. D-amino acids possess “unnatural” chiral centers that make them 
attractive as building blocks for the synthesis of bioactive compounds. Incorporation of D-
amino acids into peptide chains and cyclic peptides can severely affect their interactions with 
biological targets and their slower degradation compared to the corresponding L isomers can be 
of great use in therapeutics. D-amino acids are most commonly obtained via racemization of 
natural L-amino acids followed by chiral separation; however, production of commercially 
viable amounts is still complicated and expensive. In the specific case of vinylglycine, 
racemization is not a viable option due to isomerization. This project aims at developing a 
unique, inexpensive approach to synthesizing D-vinylglycine from L-serine as starting material. 
Given the exploitable reactivity of vinylglycine, ready synthetic access to the D enantiomer will 
provide the material needed to study its incorporation into peptides for late-stage site-specific 
structural modification and the synthesis of complex D-branched amino acid-like moieties. 
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Poster 12  
 

HS-SPME-GC-MS Analysis of Gasoline Residues 
Extracted From Common Household Products 

 
Kelly Grau, Michael J. Swierczynski, and Joonyeong Kim* 

 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

The detection and identification of gasoline residues present in household materials can 
have potential applications in arson investigation. Three types of household materials; carpet, 
cardboard, and cotton, were spiked with 50 uL of gasoline and were dried for a controlled 
period of time at room temperature prior to chemical analysis. Extraction and chemical analysis 
of gasoline residues from these samples were conducted via headspace-solid 
phase microextraction (HS-SPME) and gas chromatography equipped with mass selective 
detector (GC-MSD), respectively. Our results showed that the amount and structures of 
identified compounds from gasoline-spiked samples depend on the type of household materials 
and drying period. A majority of highly volatile and lighter compounds such as aliphatic 
hydrocarbons evaporated during the first 24 h of the drying period for all types of samples 
investigated. Heavier and less volatile components such as C4-benzenes and 
substituted naphthalenes, however, were found to stay longer in samples. Our GC-MSD data 
shows that a trace of these compounds were found in cotton samples after 5 days of drying, but 
both cardboard and carpet samples were able  to retain these compounds even after three weeks 
of drying. Physical features of samples such as porosity, thickness, and number of layers are 
found to be more important factors to retain gasoline residues for an extended period of time 
rather than chemical compositions of sample materials. 
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Convenient Synthesis of Biodegradable 
Glycopolymers 

 
Mary G. Hollenbeck, Sarah K. Rexroad, Ethan W. Kent, Jason D. Orlando, and John M. 

Rowley* 
 

 
Department of Chemistry, Houghton College, Houghton, NY 

 
Glycopolymers are a particularly interesting class of materials as they contain chemical 

functionalities that mimic signaling receptors on the surface of cells. Biodegradable 
glycopolymers that can degrade or be absorbed by the body have potential applications in drug-
delivery, tissue engineering, and biomedical research. This report describes preliminary results 
for the synthesis of this class of materials via post-polymerization modification of 
polycarbonates with thiol-functionalized sugar moieties. 
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Poster 14  

 

Adulterated Orange Juice: An Introduction to 
Analytical Chemistry Through Use of High 

Performance Liquid Chromatography (HPLC) 
and the Case Study Approach 

 
 

Gurkaran (Gary) Johal, Jena Congilosi, and Peter Schaber* 
 

 
Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 

 
 

As a part of the junior/senior level analytical instrumentation course at Canisius College, 
modern, real-life situations and Case Study experiments are included to increase student’s 
exposure to situations that may occur in their real and professional lives. This study utilizes 
HPLC to determine the concentrations of two compounds, naringin and neohesperidin, in 
solutions comprising different ratios of grapefruit to orange juice. The Case Study centers on 
determining if an orange juice supplier has exceeded the legal limit for the addition of grapefruit 
juice to orange juice. 
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Synthesis of a Model Compound for Future 
Synthesis of Hydromorphone 

 
Michael Johnson, John Hayward, Tomas Hudlicky* and Lukas Rycek 

 
Department of Chemistry, Brock University, St. Catharines, ON 

 

 
 

A short chemoenzymatic total synthesis1 of ent-hydromorphone featured an oxidative 
dearomatisation/intramolecular [4+2] cycloaddition sequence to yield the tetracyclic core of the 
molecule. The brevity of the synthesis has made it an attractive route to potentially synthesise 
opiates in useful quantities, but this key step involved the use of a toxic reagent as the oxidant, 
and proceeded in low yield. In order to obtain stereochemical information about this process, 
and due to the advanced nature of the intermediate involved, we have synthesised a model 
compound 1 which was expected to undergo this key transformation. 

In this poster the synthesis of 1 will be described and our studies on the oxidative 
cyclisation using less toxic reagents reported. 
 
1 V. Varghese and T. Hudlicky, Angew. Chem. Int. Ed. 2014, 53, 4355. 
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Improved Peptide Stability to Protease Digestion 
Via Intrinsic Factor Binding of Vitamin B12 

Conjugate of Exendin-4  
 

 
Mara M. Julina, Ron L. Bonaccorsoa, Oleg G. Chepurnyb, Christoph Becker-Paulyd, George G. 

Holzb,c and Robert P. Doyle*a,b 
 

aDepartment of Chemistry, Syracuse University, Syracuse, NY 
bDepartment of Medicine, SUNY Upstate Medical University, Syracuse, NY  

cDepartment of Pharmacology, SUNY Upstate Medical University, Syracuse, NY  
dInstitute of Biochemistry, Christian-Albreachts-University, Kiel, Germany  

  

Vitamin B12-Exendin-4 (B12-Ex-4) conjugate bound to gastric intrinsic factor (IF) has 
been previously demonstrated to provide stability against proteases during peptide digestion, 
specifically meprin β, a protease highly expressed in kidney and intestinal membranes, and 
trypsin and chymotrypsin, both pancreatic proteases functioning in the intestinal tract. The 
hypothesis of our work, validated in initial studies as noted above, is that IF bound peptide 
conjugates will show greater percent agonism at target receptors compared to ‘unprotected’ 
peptides exposed to select proteases.  

We wish to expand this idea and question whether IF bound conjugate shows similar 
stability against lysosomal proteases, with our focus initially on cathepsin-L, a lysosomal 
endopeptidase that targets the FK amino acid sequence (found in IF but not Ex-4). We aim to 
trial a combination of cathepsin L and meprin β to explore how peptide (Ex-4) degradation is 
affected when IF is simultaneously being degraded (as would be expected in the lysosome). The 
expected outcome of this work is that IF bound conjugate will still show considerably greater 
remaining function than the free peptide or B12-peptide controls. The results of our work has 
implications for IF mediated oral peptide uptake. 
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Benchmarking of Studying DFT Methods for 
Studying Non-Adiabatic Couplings (NACs) in 

Silicon Quantum Dots  
 

Yuhan Lin and Alexey V. Akimov* 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY  
 

The choice of a suitable density functionals and atomic pseudopotentials in density 
functional theory (DFT) calculations is an open question. A comparative study of different 
functionals and pseudopotentials is necessary. The target silicon hydrides, such as SiH4, Si2H6, 
and Si3H8, and small Si quantum dots will be tested. We investigate how the choice of the 
exchange-correlation functional affects the properties that are central to nonadiabatic molecular 
dynamics: nonadiabatic couplings (NACs) and orbital energies. In the presentation, hybrid and 
pure functionals will be taken into consideration. Additional studies of structural and 
photochemical properties of the systems will be discussed. It is found that rel_pbesol is the 
least time-consuming pseudopotential and PZ is the least time-consuming functional. 
Presentation will showcase how NACs depend on the choice of pseudopotential and density 
functional used in calculations, as well as the nature of the molecules. 
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Investigation of Effects of Lead on Invertebrate 
Nervous System Function and Behavior  

 
Lauren Lubecki, Stacy Ruvio and David T. R. Stewart* 

 
Department of Chemistry, D’Youville College, Buffalo, NY 

 

Lead is a metal, which interferes with a variety of body processes and is toxic to many 
organs in humans and other vertebrates. Recently, in Flint, Michigan the water has been an issue 
and high concentrations of lead have been found in several areas. This can have a harmful effect 
on humans, especially children. Exposure to lead, even in small doses can also harm other 
environmental species such as Zebra mussels and C. elegans.  

Zebra mussels, an invasive species in the Great Lakes were subjected to different 
concentrations of lead over the course of six weeks, and later tested using atomic absorption 
spectroscopy (AAS) to determine the amount accumulated by the zebra mussels. C. elegans 
were dosed with two different concentrations of lead based on the “allowed” amount in 
municipal water systems and the highest concentration found in the Flint, Michigan household 
water. Their behavior was studied to have a better understanding of potential neurological 
effects in humans. The lead concentrations were confirmed using the AAS to ensure the dosing 
amounts were the expected concentrations. At the  highest concentration of lead added to the C. 
elegans, there was significantly less thrashing behavior observed. 

 This research was conducted with Lewiston-Porter High School students whose interest 
and concern in heavy metal toxicity in the environment led to the start of the project. These 
students have already presented the zebra mussel work and will soon present the C. elegans 
work at the International Students Science Fair (ISSF).  
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Tuning Chemoselectivity Toward an Affordable 
Synthesis of Aurantioclavine 

 
 

Zachary Mariani, Stephanie Scharmach, and Luis Sanchez* 
 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

 
Aurantioclavine is a natural product isolated from Penicillium aurantiovirens that gained 

the interest of the synthetic community for its proposed role in the biosynthesis of the complex 
polycylic alkaloids of the communesin family. Members of this family display notable 
bioactivities, including insecticidal properties and cytotoxicity toward leukemia cell lines. Our 
interest in this important compound lies in its structural resemblance to tryptamine, a derivative 
of the amino acid tryptophan. Since tryptamine is readily available and more than a hundred 
times less expensive than the starting materials used in the reported total syntheses of 
aurantioclavine, we aim at developing a rational reaction sequence to progressively transform 
tryptamine and access aurantioclavine synthetically. This approach, nevertheless, is bound to 
involve an “unfavored” cyclization in order to assemble aurantioclavine’s characteristic seven-
membered ring. We expect to tune the chemical selectivity of this process via the 
functionalization of the indole ring and pendant chain of tryptamine—altering the geometry and 
electronics of the functionalities involved in the cyclization. Our progress in these efforts will be 
presented. 
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Molecular Insights into PEG (Polyethylene 
Glycol) Coated Nanoparticle Interactions with 

Model Bilayer Membranes at the Molecular 
Level via SFG (Sum Frequency Generation) 

Vibrational Spectroscopy 
 

Ryan C. Drake, Kyle G. Banecker and Luis A. Velarde* 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

It has been shown in literature1 that coating large (100nm) nanoparticles in PEG 
(polyethylene glycol) allows for their diffusion across the blood brain barrier. These coated 
particles have reduced mean potentials and it is assumed that their relatively non-polar nature 
allows for their rapid diffusion through the blood brain barrier and brain extra cellular matrix. 
The specifics of this mechanism are largely unknown. SFG (Sum Frequency Generation) is a 
nonlinear optical technique that allows for observation of surface-particle interactions in situ. 
Using SFG, we plan to study how these PEG coated nanoparticles interact with a model lipid 
bilayer. A similar analog for the blood brain barrier has recently been used to study the 
antipsychotic chlorpromazine2. Instead of using DPPG/dDPPG lipids, we will be using 
DPPG/POPS and/or DPPG/POPG 1:1 mixtures. These mixtures have been shown to be more 
fluid, stable and resistant to changes in surface pressure3 than single component lipid bilayers. 
To appropriately prepare homogeneous bilayers, we rebuilt and repaired Langmuir trough from 
1985. We will show SFG vibrational spectra from supported monolayers and bilayers prepared 
by the Langmuir-Blodgett technique.   
 
 
 
1. Nance, E. A. W., Graeme F; Sailor, Kurt A; Shih, Ting-Yu; Xu, Qingguo; Swaminathan, Ganesh; Xiang, 

Dennis; Eberhart, Charles; Hanes, Justin, A dense poly(ethylene glycol) coating improves penetration of large 
polymeric nanoparticles within brain tissue. Sci. Transl. Med. 2012, 4, 8. 
 
 

2. Wu, F.-G.; Yang, P.; Zhang, C.; Han, X.; Song, M.; Chen, Z., Investigation of Drug–Model Cell Membrane 
Interactions Using Sum Frequency Generation Vibrational Spectroscopy: A Case Study of Chlorpromazine.J. 
Phys. Chem. C 2014, 118, 17538-17548. 
 
 

3. Liu, W.; Wang, Z.; Fu, L.; Leblanc, R. M.; Yan, E. C., Lipid compositions modulate fluidity and stability of 
bilayers: characterization by surface pressure and sum frequency generation spectroscopy. Langmuir 2013, 29, 
15022-31. 
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A Double-Dearomatisation Approach to the 
Morphine Alkaloids 

 
 

Justin B. Mayer, John J. Hayward and Tomas Hudlicky* 
 

 
Brock University Department of Chemistry, St. Catharines, ON 

 
 The core philosophy of the Hudlicky group’s approach to total synthesis is that a 

synthesis be elegant, efficient and environmentally benign.  A key component of this approach 
is to use the microbial oxidation of benzene derivatives to yield enantiopure diene-diols, which 
have been used as versatile intermediates in the synthesis of many classes of natural products, 
such as the Amaryllidaceae alkaloids, conduritols and conduramines, and the morphine 
alkaloids.  The Hudlicky group made use of these diols during a recent synthesis of ent-
hydromorphone using an oxidative dearomatisation-cycloaddition strategy to yield the 
phenanthrene core of the molecule.  Current research is based on developing a thorough 
understanding of this process and improving the reaction using electrochemical techniques. 
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Deposition of Cadmium Sulfide Quantum Dots 
onto Titanium Dioxide Thin Films: Towards the 
Carbodiimide Coupling-Mediated Formation of 

Bilayers of Quantum Dots on Substrates 
 

 
Caitlin R. McGranahan, Jennifer M. Empey, Daniel J. Bulmahn, Guy E. Wolfe II, Justin N. 

Nasca and David F. Watson* 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

The objective of this study is to assemble a covalently-linked bilayer of quantum dots 
(QDs) on a titanium dioxide (TiO2) thin film surface in order to study the charge-transfer 
dynamics of a multilayer system. We synthesized thioglycolic acid (TGA)-capped cadmium 
sulfide (CdS) QDs with the goal of optimizing the coverage of CdS QDs deposited onto the 
TiO2 thin films via linker-assisted assembly. The coverage of QDs present at different 
concentrations of CdS as well as the optimal soaking time for attaching TGA-capped CdS to the 
thin films were characterized using UV-vis absorption spectroscopy. The optimal measurements 
were determined to be the point at which the first excitonic absorbance of QD-functionalized 
films deviated from a linear onset. The ideal concentration of QDs dispersed in H2O was found 
to be 0.21 g/mL with a thin-film soaking time of 150 minutes. These findings were used in 
further investigation of the deposition of bilayers of QDs on a TiO2 thin film substrates via 
carbodiimide coupling. 
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Thermogravimetric Analysis of Extracted and 
Unextracted Lignocellulose after Laccase and 

Xylanase Treatments 
 

Matthew R. Michienzi*, Courtney L. Whitney, and Robyn E. Goacher 
 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 
 

Cellulosic ethanol is a renewable biofuel resource, which can be produced through the 
degradation of lignocellulose. Unlike first generation biofuels, the source for second generation 
biofuels is lignocellulose from agricultural waste products such as corn husks and wood chips. 
Chemical or enzymatic means may be used to facilitate lignocellulose degradation. However, 
enzymatic methods may produce fewer hazardous wastes. One way to detect enzyme activity is 
to study the lignocellulose solid directly using thermogravimetric analysis (TGA). In this study, 
extracted and unextracted birch and spruce samples were treated with laccase and xylanase 
enzymes. The small organic molecules that would hinder enzymatic degradation are removed 
from extracted wood samples. Cellulase activity has previously been studied, and that 
methodology has been extended to the xylanase and laccase study. The first derivative of the 
raw thermograms obtained from the TGA were used for curve fitting analysis. Preliminary 
results show that the xylanase degraded the hemicellulose as expected. Laccase also degraded 
the hemicellulose, possibly in the process of degrading the lignin. A comparison between birch 
and spruce samples will also be discussed. 
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Unraveling the Effect of Temperature and 
Vibronic Coupling for Fullerene Thin Films 

Using Surface-Selective Nonlinear Vibrational 
Spectroscopy 

 
Ayman Mustafa, Dennis Elsenbeck, and Luis Velarde* 

 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

 

Spatial and temporal overlap of broadband femtosecond infrared (IR) pulse and 
narrowband picosecond VISIBLE are commonly use to generate a multiplex Sum Frequency 
Generation vibrational spectrometer to selectively obtain the molecular-level information for a 
film of fullerene (C60) thermally deposited on a CaF2 window, which is an insulating surface. By 
tuning the narrowband VISIBLE, we selectively seek to enhance the response of vibronically 
coupled groups at the surface by tuning to the absorption spectra of the adsorbed species while 
monitoring the vibrational response.  The interfacial interaction of the fullerene molecules at the 
CaF2 surface demonstrates a varying behavior of the F1u and Ag modes to the electronic 
environment. For example, double resonance enhancement is observed at 650 nm for the F1u 
mode. While at higher energy visible wavelength, the Ag mode increases and the F1u mode 
diminishes.  We examine differences in these trends as a function of temperature. Additionally, 
we expect to observe enhancement of previously unobserved vibrational modes predicted by 
theory, while also observing a spectral splitting of the signals previously identified.  
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Intermolecular Synthesis of Di- and 
Trisubstituted Olefins via the Wittig Reaction  

 
 

Tara D. Noworyta, Kristopher C. Kijanka, Scott J. Heller and Dominic L. Ventura*  
 

 
Department of Chemistry, D’Youville College, Buffalo, NY 

The Wittig reaction to synthesize olefins is a very attractive method in organic synthesis. 
Recently, this methodology has been achieved utilizing simple metal catalysts and diazo 
compounds in addition to a phosphine and an aldehyde.  We report, for the first time, this 
chemistry accomplished through metallophthalocyanine catalysis and also by thermal 
decomposition of a diazo compound without any metal catalyst.  The following work utilizes 
aldehydes or ketones with diazoacetates in the presence of various pnictogen compounds to 
undergo Wittig-like reactions.  We examine the influence of substitution on the aromatic ring of 
the aldehyde or ketone as well as the influence of the phosphine, arsine or antimony 
complex.  We have been able to exclusively synthesize the trans-disubstituted olefins from 
aldehydes as well as various trisubstituted olefins from ketones.  
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Simulation of Astrochemical Reaction Networks: 
A Monte Carlo Based Approach 

 
Anand Patel, Farnaz Heidar-Zadeh, Ralph E. Pudritz and Paul W. Ayers* 

 
Department of Chemistry and Chemical Biology, McMaster University, Hamilton, ON 

 
A rich variety of organic compounds are produced in meteorites, nebulae, and even 

interstellar ices. Many interesting questions can be posed about these chemical systems, but due 
to their remoteness and the long timescales involved, direct observation is difficult. While a 
computational approach can facilitate answering these questions, this is challenging because the 
reaction systems are coupled. For example, different reactions may share reactants and products 
of one reaction may be reactants in another reaction. This coupling produces nonlinear 
equations that describe the system, which rapidly grow in complexity as the system grows in 
size. Traditional nonlinear algorithms, such as Newton’s method, required increasingly accurate 
initial guesses as the system increased in size. Since this is not very feasible, a more robust 
method known as Kinetic Monte-Carlo (KMC) was also implemented. This brute-force 
approach computes each reaction’s probability, and then randomly samples these probabilities 
to determine which reaction occurs in that iteration. Each reaction’s probabilities are then 
recomputed using the new concentrations, and the algorithm repeats until the system converges. 
However, KMC converged relatively slowly, due to considering forward and reverse reactions 
for each equilibrium reaction separately. A variation of KMC, called net-event KMC (NEKMC) 
considers each equilibrium reaction as one net reaction, increasing the rate of convergence while 
maintaining KMC’s robustness. Thus, NEKMC was found to be a viable tool for the simulation 
of larger astrochemical reaction networks.    

 
  



2016 WNYACS Undergraduate Research Symposium 
 

 - 45 - 

Poster 27  
 

HPLC-ESI-MS Sugar Detection: Improving 
Sensitivity and Checking for Matrix Effects  

 
 

Daniel E. Potoczak, Ciara N. Pitman, James T. Marton, Howard A. Lehman, and Robyn E. 
Goacher* 

 
 

Department of Biochemistry, Chemistry, and Physics, Niagara University, NY  
 

Development of second generation biofuels from plant tissue has received much 
attention recently. Using enzymes to break down hemicellulose and cellulose into simple sugars 
could be an efficient way to generate biofuels. Sugars released from plant matter (such as wood) 
can be measured in a variety of ways. High Performance Liquid Chromatography-Electrospray 
Ionization-Mass Spectrometry (HPLC-ESI-MS) is the method of choice when specific sugars, 
such as xylose and glucose, need to be distinguished, and when there are additional compounds 
present in the solution. The goal is to develop a robust HPLC-ESI-MS method to validate that 
enzymatic degradation of wood releases sugars that can then be used in biofuel production. 
Detection of xylose and glucose was improved by using Selected Ion Monitoring (SIM) and an 
internal standard (fucose). A reliable calibration curve was generated using sugar concentrations 
ranging from 0.1 to 1.0 mg/mL. This calibration curve was tested and found to be free of matrix 
effects from a mediator molecule (ABTS) added to aid lignin degradation. However, analysis of 
the supernatants from enzyme treatment of yellow birch resulted in low sugar concentrations, 
indicating that the calibration curve needed to be extended to include lower concentrations. 
Challenges associated with preparing a reliable calibration curve from 0.01 to 0.1 mg/mL are 
therefore discussed.  
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Direct Measurement of the Surface Tethering of 
Tetracyanoquinodimethane (TCNQ) via 

Vibrational Sum Frequency Generation (VSFG) 
 

David Sandberg, Sanghamitra Sengupta and Luis A. Velarde* 
 

Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

Vibrational sum frequency generation (VSFG) spectroscopy is a non-linear tool to 
specifically probe surfaces and interfaces as it needs a non-centrosymmetric media to generate a 
measurable signal.  Here, we show SFG spectra of a symmetrical molecule, 
tetracyanoquinodimethane, on both gold and glass surface.  Due to presence of its four electron 
withdrawing cyano groups, it can act as a very good electron acceptor. The nature of this 
molecule makes it a potential candidate for studying charge transfer interactions.  It can also be 
used to make metal organic frameworks (MOFs), which is one of the new alternatives of 
organic materials research. We report the first SFG spectra of this molecule. Our studies show 
that the interactions of this molecule with the surface is substrate and solvent dependent as 
shown by differences in the vibrational modes as well as differences in the phase relation 
between peaks as we vary the substrate and solvent used in the sample preparation stage.  This 
molecule can be used to design different devices of higher electrical and conductive properties 
when paired with single walled carbon nanotubes or graphene, this has drawn a lot of 
researcher’s interest. We show preliminary data that may explain its interaction with carbon-
based substrates and how it can relate to different electronic properties. This molecular-level 
information can potentially help the design of new materials with better functionality. 
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Refining the Search for a Greener Pathway for 
Palladium Catalyzed Oxidation Reactions 

 
Jordan Scott, Daniel Hammers and Karen E. Torraca* 

 
Department of Chemistry, Houghton College, Houghton, NY 

 
Oxidation reactions involving the conversion of alcohols to aldehydes and ketones are 

some of the more widely used reactions in synthetic routes for various drugs. Due to the amount 
of waste and byproducts accumulated in these reactions, implementing greener pathways is a 
priority for many organic chemists. Current methods involve chromate reagents or halogenated 
solvents, which are both detrimental to the environment as well as the individuals who work 
with them. 

   The proposed method, which has been investigated, involves the use of transition 
metal catalysts, specifically palladium acetate. Under specific reaction conditions, palladium 
acetate has been used to catalyze the reactions of various alcohols.  

 

 
 

   In previous research, reaction proficiency was determined based on percent 
conversion, which is problematic if side-products are formed, such as over-oxidation of primary 
alcohols to carboxylic acids. Currently, the introduction of an internal standard is being used to 
quantify the amount of product in these reactions. Order of addition of the internal standard may 
possibly impact the conversion of the reaction and will be further considered in future research. 

  

R R'

OH
Pd(OAc)2 (3 mol%)

NaHCO3 (1.5 eq.)
 H2O (4 eq.)

dioxane

24 hours
80oC

R' = R or H
R R'

O



2016 WNYACS Undergraduate Research Symposium 
 

 - 48 - 

Poster 30  
 

Determining Sugars in Enzyme-Treated Wood 
Supernatants: Effect of Buffer on the 3,5-

Dinitrosalicylic Acid (DNS) Assay 
 

Christopher S. Swagler, Emilee R. Welton, Kevin S. Lucas, Sarah A. Gehl and Robyn E. 
Goacher* 

 
Department of Biochemistry, Chemistry and Physics; Niagara University, NY 

 

Biofuel production from lignocellulose relies on the release of simple sugars such as 
glucose and xylose, as the result of the degradation of polysaccharides in the wood. 
Measurement of sugars in solution is often done by the DNS colorimetric assay. Glucose and 
other sugars cannot be measured directly by UV-VIS spectroscopy because they do not absorb 
light in this range. However, previous researchers have shown that the nitro group on the DNS 
molecule is reduced in the presence of reducing sugars like D-glucose. The reducing sugars 
change the nitro group into an amine group, producing the strongly colored 3-amino-5-
nitrosalicylic acid. DNS is normally used in combination with a sodium acetate buffer, but some 
enzyme treatments for wood degradation are done in other buffers. Therefore, a method for 
using the DNS assay in a universal buffer containing phosphoric acid, acetic acid, and boric acid 
was designed and carried out. This method was then used to determine the amount of sugars 
released by wood substrates after treatment with different enzymes, including cellulase, 
xylanase and laccase.  
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Approach to the Synthesis of 7-Aza-narciclasine 
 
Stuart J. Williamson, Tomas Hudlicky*, Lukas Rycek, John Hayward and Ringaile Lapinskaite 
 

Department of Chemistry, Brock University, St. Catharines, ON 
 

 
This work describes the approach to the synthesis of 7-aza-narciclasine. 7-aza-

nornarciclasine accomplished the goal of increasing water solubility, but did not demonstrate the 
same biological activity as pancratistatin C1 homologues. The presence of the methylenedioxy 
bridge in 7-aza-narciclasine was speculated to maintain the biological activity of the 
pancratistatin homologues and possess a similar solubility to 7-aza-nornarciclasine. The 
synthesis of the separate A and C ring fragments is described, as well as an approach for 
completion of the synthesis. The formation of the C ring starts from a cis-diol obtained by 
enzymatic oxidation of bromobenzene, while the A ring is formed from a pyridine diol made by 
rearrangement of furfural. 

 

Cell	Line	

	 	 							 	

HeLa	
(cervical	cancer)	 <0.4	µM	 <0.4	µM	 non-inhibitory	

MCF7	
(breast	cancer)	 <0.4	µM	 <0.4	µM	 non-inhibitory	
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Reaction Optimization for the Synthesis of Novel 
Vinylglycine Derivatives 

 
 

Emily York and Luis Sanchez* 
 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, NY 

 
The unusual amino acid vinylglycine and a number of its derivatives have been heavily 

studied throughout the years for their involvement in various biological processes and special 
reactivity. Given the presence of an alkene moiety, the structure of vinylglycine can be 
manipulated through a variety of chemical reactions, leading to larger and more significant 
amino acid-like structures. Exploiting late-stage transformations on vinylglycine-containing 
peptide-like molecules could be of great use in the medicinal field. Synthesis of beta, gamma-
unsaturated amino acids in a laboratory setting has been a challenge due to tendency to 
isomerization and decomposition, but techniques in assembling them have improved as 
advances in the field of organic chemistry developed. While the synthesis of vinylglycine has 
been extensively investigated, production of large quantities is still problematical and its 
commercial availability as a single enantiomer is extremely limited. The present project aims at 
revealing an ideal approach toward this important molecule. Utilizing modern experimental 
methods for reaction optimization, we expect to methodically optimize every key synthetic step 
towards a more efficient and reproducible route. 
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Short Peptides Self-Assemble to Produce 
Catalytic Amyloids 

 
Tyler A. Smith1, Caroline M. Rufo1, Yurii S. Moroz1, Olesia V. Moroz1, Jan Stöhr2, Xiaozhen 

Hu3, William F. DeGrado3 and Ivan V. Korendovych1* 
 

1Department of Chemistry, Syracuse University, Syracuse, NY 
2Institute of Neurodegenerative Diseases and Department of Neurology, University of 

California-San Francisco, San Francisco, CA 
3Department of Pharmaceutical Chemistry, University of California-San Francisco, San 

Francisco, CA 
 

Enzymes carry out many extremely efficient catalytic functions.  Underlying this 
efficiency is their extraordinary complexity and ability to fold into unique three-dimensional 
structures.  Attempts to replicate this efficiency through de novo design have only shown 
moderate success, and it is unclear how modern-day enzymes may have evolved1.  However, 
short peptides that alternate hydrophobic and hydrophilic residues can self-assemble into 
amyloid fibrils to achieve well-defined secondary structure.  These aggregates may have served 
as a template from which the first enzymes were derived2,3.  We designed self-assembling 
seven-residue peptides that are able to act as Zn2+-dependent esterases4 (Figure 1).  Zn2+ acts to 
both help induce fibril formation and to serve as a metal cofactor to catalyze acyl ester 
hydrolysis. 

 

Figure 1.  Self-assembling 
aggregates can be engineered 
to carry out enzyme-like 
catalysis 

The ability of this simple system to catalyze a chemical reaction suggests that similar 
peptide aggregates may have been evolutionary precursors to modern-day enzymes.  
Additionally, the ability to use a minimalistic design approach to generate catalytic fibrils could 
have implications for the development of nanostructured catalysts.  By using an alternating 
hydrophobic/hydrophilic template, novel functionality can be introduced into simple peptide 
aggregates. 

References: 
(1) Korendovych, I. V. et al. Curr. Opin. Struct. Biol. 2014, 27, 113-121. 
(2) Carny, O. et al. FASEB J. 2005, 19, 1051-1055.  
(3) Greenwald, J. et al. J. of Mol. Biol. 2012, 421, 417-426. 
(4) Rufo, C. M. et al. Nat Chem 2014, 6, 303-309. 
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Rhodamine Dyes for Dye-Sensitized Solar Cells 

 
Jennifer L. Clark, Kellie Davies and Michael Detty*  

 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

 

Rhodamines/ rosamines are molecular dyes that acts as potential photosynthesizing 
agents. Some uses for rhodamine/ rosamine dyes are photodynamic therapy (PDT), 
extracorporeal photopheresis (ECP), and dye-sensitized solar cells (DSSC). DSSC are important 
to solving the problem of the deficit in suitably efficient materials needed for new generation 
power sources. DSSC are less efficient than metal based dyes, but are far more cost effective, 
making them a more practical option. There have been many recent studies on the optimization 
of the efficiency of these molecular dye. The synthesis of novel dyes to improve DSSCs will be 
explained. 
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Capturing Truly Dissolved and Dissolved 
Organic Matter Bound Hydrophobic Organic 

Compounds from Natural Water Samples 
 

Michael V. Zarbo and  John P. Hassett* 
 

Department of Chemistry, SUNY College of Env. Science and Forestry, Syracuse, NY 
 

Hydrophobic organic compounds (HOCs) can have devastating effects on natural 
systems. Most Dissolved organic matter (DOM) is naturally occurring matter found in varying 
concentrations in natural waters. HOCs have been observed to bind with DOM, making them 
unextractable by conventional extraction techniques such as hydrophobic resins. DOM 
comprised of poly-atomic anions, making anion exchange resins ideal for its capture.  A series 
of hydrophobic and anion exchange resins can increase HOC recovery by capturing both the 
truly dissolved, and DOM bound fractions. Naturally present inorganic anions compete with 
DOM for exchange sites on the anion exchange resin. This competition may reduce the volume 
of water which can be extracted prior to exchange site saturation, lowering the systems utility. 
Water samples were taken from Onondaga Lake in Syracuse, NY. Due to its divalent charge and 
concentration in Onondaga Lake, sulfate was identified as the major competitor with DOM for 
exchange sites. Filtered samples will be dosed with the hydrophobic organic dye Sudan-ll and 
passed through XAD-2, a hydrophobic resin, and then A-21, an anion exchange resin. Recovery 
rates and break through points for the dye will be monitored using UV/VIS Spectrometry and 
GC-MS. Sulfate concentrations of the effluent will be monitored using a Turbidimetric method. 
This experiment will explore the differences in affinity of the anion exchange resin for DOM 
and sulfate.  Higher affinity for DOM than for sulfate will allow for larger volumes of water to 
pass through the system before DOM breakthrough, increasing the recovery rate of trace organic 
compounds. 
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What Makes Lyme Disease Tick? Impact of 
Mutations on Global Regulator BosR 

 
Lauren Evans, Christian Binns, Gabrielle Budziszewski, Dave Krasinski, Demi Xenos and 

Sarah Evans* 
 

Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 
 

Lyme disease is the fastest growing and most common tick-borne illness in the United 
States and is caused by the bacterium B. burgdorferi. The pathogen is transferred to humans via 
tick bites and infection can cause long-term illnesses including chronic arthritis. To survive the 
numerous environments it encounters during its life cycle, B. burgdorferi has complex 
regulatory pathways to deal with the stress of changing temperatures, pH, oxidization 
environments, and blood compositions between hosts. 

The Borrelia oxidative stress regulator, BosR, is a regulatory transcription factor that is 
vital to the survival of B. burgdorferi in all of its hosts.  It functions to activate and repress 
nearly 80 genes, including genes for outer membrane proteins, which are important for 
colonization in mammals. 

The goal of this research is to further characterize the metal and DNA binding properties 
of BosR. It is believed its ability to bind to proteins is dependent upon metal concentration. This 
work determines the role of the amino acid in the position 39 of the protein, a common 
mutation, in metal and DNA binding. Classification of the DNA-protein and protein-metal 
interactions as well as identification of a specific Bos box will aid in discovering additional 
genes that may be under the control of BosR and provide further understanding into the 
mechanisms of this disease. The differences between the wild type and mutant binding to metal 
ions and DNA will be presented. 
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