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Welcome Message from the Organizing Committee 
 
Welcome to the 2022 Western New York Undergraduate Research Symposium hosted by SUNY-
Buffalo State College.  This symposium will highlight the exciting research executed by the 
undergraduate students and their mentors from Western New York and the surrounding areas, 
including Southern Ontario.  I am optimistic that this symposium offers an excellent opportunity 
to all chemists around this region to exchange their scientific achievements, which will be 
presented during this symposium.  Also, I would like to urge all the participants to take advantage 
of this platform to develop professional networking opportunities with scientific peers and 
research mentors.  Most importantly, I would like to extend my sincere gratitude to the student 
presenters and our keynote speaker, Prof. Mary Kay Pflum, Wayne State University. I am also 
very thankful to the members of the Organizing Committee of this symposium and ThermoFisher 
Scientific (Grand Island, NY), as well as Avantor for their sponsorship. 
 
 
Sincerely,  
Sujit Suwal, Ph.D. 
Chair, 2022 Symposium Committee  
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Schedule of Events 
April 9, 2022 

 
 

8:00 am –  8:45 am  Registration 

8:45 am –  9:00 am  Introductory Remarks (Prof. Kimberly Bagley) 

9:00 am – 10:00 am Keynote Speaker: 

Prof. Mary Kay Pflum 
Department of Chemistry, Wayne State University 

10:00 am – 12:00 pm  Student Oral Presentations (Prof. Sujit Suwal) 

12:00 pm – 1:00 pm Lunch 

1:00 pm – 2:15 pm  Student Poster Session 

2:15 pm – 2:30 pm  Symposium Awards and Closing remarks 

2:30 pm – 4:30 pm  Planetarium Show 
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Our Keynote Speaker 
 
 

 
 
 

 Mary Kay Pflum received her Ph.D. in 1999 from Yale University working with Prof. 
Alanna Schepartz.  This was followed by an NIH postdoctoral fellowship with Prof. Stuart 
Schreiber at Harvard University.  She joined the faculty of Wayne State University in 2001, where 
her group mainly focused on enzymes governing protein post-translational modifications, 
including kinase, phosphatase, and Histone Deacetalase (HDAC).  Prof. Pflum was promoted to 
the rank of professor and has been a scientific member of The Barbara Ann Karmanos Cancer 
Institute since 2017.   
 To address the need for discovery tools to uncover unanticipated mechanisms in cancer 
biology and tumorigenesis, her research group has created small molecule tools to interrogate and 
manipulate cancer-related enzymes in cellular systems.  Exploiting the substrate promiscuity of 
kinases, Prof. Pflum’s lab has recently developed kinase-catalyzed biotinylation and crosslinking 
to facilitate kinase-substrate pair identification.  Through many collaborations with laboratories 
around the world, her research group is using the methods based on kinase-catalyzed labeling to 
discover unanticipated kinase biology in both normal and disease states.   
 In addition, Prof. Pflum’s group has also been working towards development of isoform 
selective HDAC inhibitors by employing biochemistry, inhibitor synthesis, and assay 
development.  In more recent efforts, the researchers in her group established the first systematic 
tool to explore the role of HDAC proteins in cell biology beyond epigenetics.  Using substrate 
trapping mutants, Pflum’s group has uncovered a variety of unanticipated substrates of histone 
deacetylase 1 (HDAC1) and HDAC6, which have revealed roles in mitosis and crosstalk between 
epigenetic modifiers.  Through the combination of both inhibitor design and substrate 
identification, the Pflum lab is pioneering new chemical tools to study the role of HDAC proteins 
in normal biological events and pathologies.  Graduates from the Pflum laboratory can be found 
in academic departments around the world, as well as in companies in the pharmaceutical, 
biotechnology, chemical, and materials industries.  
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Oral Presentations 
9:00 AM - 12:00 PM 
 
9:00 am Mary Kay Pflum  Wayne State University, Detroit, MI 

Keynote Address 

 

10:15 am  Brandon Landis SUNY Fredonia, Fredonia, NY 

Synthesis and Characterization of Copper and Nickel Complexes for Nitric 
Oxide Capture and Activation  

 

10:30 am  Collin N. Sylvain St. Norbert College, De Pere, WI 

Nepetalactone as a Natural Insect Repellent 
 

10:45 am  Dave Tirtariyadi Cornell University, Ithaca, NY 

Investigation of Metal-Free Synthesized Organic Electrode Material in Battery 
Applications 

 

11:00 am  J. Pinti Niagara University, Lewiston, NY 

Towards Encapsulation and Release of Fe(NOTP) in Liposomes by 
Ultrasound 

 

11:15 am  Gabriel Smith SUNY Buffalo State College, Buffalo, NY 

Synthesis of Heterocyclic Amino Acids Containing Peptide and Peptoid 
Analogs 

 

11:30 am  Minh H. Le Cornell University, Ithaca, NY  

Syntheses of Conjugated Microporous Polymers (CMPs) via 
Cyclotrimerization of Methyl Ketones under Acidic Conditions 

 

11:45 am  Saleh Ibrahim McMaster University, Hamilton, ON 

Virtual Screening of Allosteric Inhibitors Targeting Plasmodium falciparum 
PKG 
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Talk 1. 
 

Synthesis and Characterization of Copper and 
Nickel Complexes for Nitric Oxide Capture and 

Activation  
 

Brandon Landis and Allan Jay Cardenas* 
 

Department of Chemistry and Biochemistry, SUNY Fredonia, Fredonia, NY 
 

In this study, copper and nickel complexes of 1,5-di(4-phenyl)-3,7-diphenyl-1,5-diaza-
3,7-diphosphacyclooctane (P2N2), pyridine diimine (PDI) and pyridine diamide (PDA) were 
synthesized and characterized. The reactivity towards nitric oxide were evaluated. Ni0(P2N2)2 and 
Cu(II)PDA are able to capture nitric oxide, while [Cu(I)((P2N2)2]+ and [Ni(II)(P2N2)2]2+ are inert 
towards NO. 
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Talk 2. 
 

Nepetalactone as a Natural Insect Repellent 
 

Collin N. Sylvain* 
 

St. Norbert College, De Pere, WI 
 

There is a prominent need for new investments in insect vector research.  There are over 
700,000 deaths per year due to vector borne illnesses.  This is major cause for concern, especially 
in third-world and developing countries.  Insect repellents with high efficacy such as DEET based 
repellents; are not readily available to certain countries because of the strict restraints the United 
States Military—the creator of DEET—puts on the manufacturing of this chemical.  Even if 
DEET was made readily available, the negative effects of compounding concentrations of DEET 
on the environment may far outweigh the immediate health benefits by the reduction of vector 
borne illness contraction.  Because of this, various types of synthetic and natural substances have 
been used in attempts to act as a suitable replacement to DEET.  One chemical which recently 
showed potential in multiple efficacy studies is the chemical derived from Nepeta cataria (catnip): 
nepetalactone. Nepetalactone is most abundant in its diastereomer pair of E,Z-nepetalactone and 
Z,E-nepetalactone and these are used primarily for efficacy testing.  Acheta domesticus (house 
cricket) were placed in an observation tank with a heat source as an attractant.  This attractant was 
sprayed with a variety of different repellents.  The average distance the insects stayed away 
denoted the efficacy of the correlated repellent.  Results of this test showed statistically significant 
differences between DEET and Z,E-nepetalactone when compared to no insect repellent leading 
to the conclusion that there is plausibility in Z,E-nepetalactone’s repellent efficacy. 
  



2022 WNYACS Undergraduate Research Symposium 
 

 - 8 - 

Talk 3. 
 

Investigation of Metal-Free Synthesized Organic 
Electrode Material in Battery Applications 

 
Dave Tirtariyadi, Cara N. Gannett, Luis Melecio-Zambrano, Brett P. Fors 

and Hector D. Abruña* 
 

Department of Chemistry and Chemical Biology, Cornell University, Ithaca, NY 
 

The demand for critical earth elements will continue to rise as the world transitions from 
fossil fuels to renewable energy, forcing the development of better batteries devoid of precious 
elements.  Organic electrode materials have been shown to deliver several advantages in battery 
applications, including high-rate capabilities and lower cost relative to commercial batteries that 
utilize metals such as cobalt and nickel.  Herein, we have developed a metal-free synthesis for a 
fluorinated derivative of our previously developed p-type polymeric cathode material, 
poly(phenylene-5,10-dihydrophenazine). The synthesis of poly(phenylene-5,10-dihydro-
phenazine) utilized a Pd catalyst.  Consequently, the metal-free synthesis of the novel, fluorinated 
polymer has a lower associated cost, and the resulting material exhibits a higher working potential 
due to the electron-withdrawing effects of the fluorine substituents.  However, the fluorinated 
polymer suffers greater material degradation compared to its non-fluorinated counterpart, due to 
the increased reactivity of the fluorine groups.  Regardless, both materials exhibit extremely high 
capacity retention, retaining upwards of 80% of their capacity when discharged in less than one 
minute.  The advantages associated with each polymer should be considered and chosen for their 
compatibility for a given battery application. 
  



2022 WNYACS Undergraduate Research Symposium 
 

 - 9 - 

Talk 4. 
 

Towards Encapsulation and Release of 
Fe(NOTP) in Liposomes by Ultrasound 

 
J. Pinti1, E. Kras2, Md. S. I. Chowdhury2, C. S. Stoj1* and J. R. Morrow2 

 
1Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

2Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 
 

Magnetic resonance imaging (MRI) is one of the most widely utilized diagnostic 
technologies in clinical medicine and biomedical research.  Lanthanide complexes, particularly 
gadolinium (III) based complexes, are used to signal contrast and intensity.  However, due to 
enhance MRI concerns about gadolinium induced toxicity, we have explored paramagnetic 
transition metal complexes as contrast agents. High spin iron(III) is a preferred alternative given 
the abundance of iron in the human body.  The paramagnetic effect contrast agents on the 
surrounding water molecules produces changes in the proton relaxivity within certain organs and 
lesions or tumors in the body.  Various nanoparticle vehicles such as liposomes have been 
developed that allow for increased bio-absorption and greater tissue selectivity of drugs as tracked 
by MRI contrast agents.  This project aims to explore sono-sensitive liposome preparations loaded 
with iron(III) based contrast agents to investigate the potential for controlled release of our 
contrast agent cargo for MRI applications in mouse tumor models.  Proton relaxation studies show 
that an anionic iron(III) macrocyclic complex, Fe(NOTP), has a relaxivity of 1.0 mM-1s-1 at 1.4 
T, 33°C.  The relaxivity of the complex encapsulated in a liposome decreases to about 50%.  Thus, 
release of the complex results in an increase in relaxivity. 
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Talk 5. 
 

 

Synthesis of Heterocyclic Amino Acids 
Containing Peptide and Peptoid Analogs 

 
Gabriel Smith, Matthew Wrotny, Anna Dano and Sujit Suwal* 

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

 

Foldamers that are created using novel chemical scaffolds demand careful chemical 
crafting.  This is because the resultant oligomer should preserve the native backbone peptide 
conformation while maintaining the intramolecular H-bonds and the sidechains' orientation in the 
3D space. With the ever-increasing proteomic complexity, novel chemical scaffolds that render 
structurally diverse foldamers are in huge demand. These foldamer-derived mimetic peptides can 
be used towards studying several biochemical mechanisms under normal and diseased states. 
With this aim, we recently reported a synthesis of N-tboc-protected amino esters through 
Buchwald-Hartwig amination, and showcased two dozen structurally and functionally diverse 
amino esters. Based upon the observed differential rate of reaction among the aromatic halo esters, 
we also proposed a plausible reaction mechanism. Currently, we are exploring the compatibility 
of these molecules towards creating heterogeneous-backbone containing peptides and peptoids 
through a solid phase synthesis approach. 
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Talk 6. 
 

Syntheses of Conjugated Microporous Polymers 
(CMPs) via Cyclotrimerization of Methyl 

Ketones Under Acidic Conditions 
 
Minh H. Le1, Jaehwan Kim1, Makayla Spicer2, Casandra M. Moisanu3 and Phillip J. Milner1* 

 
1Department of Chemistry and Chemical Biology, Cornell University, Ithaca, NY 

2Chemistry Department, Hamilton College, Clinton, NY 
3Department of Chemistry, Northwestern University, Evanston, IL 

 

Conjugated Microporous Polymers (CMPs) are a unique class of materials that combine 
extended π-conjugation with a permanently microporous skeleton.  CMPs can be utilized in 
various fields, such as chemical adsorption and encapsulation, catalysis, and energy storage. 
However, the large-scale syntheses of CMPs are costly because of the frequent use of expensive 
transition metal-based catalysts and organic solvents.  Our previous work has successfully 
synthesized some CMPs and Porous Aromatic Frameworks (PAFs) through cyclotrimerization of 
acetyl groups using an affordable catalyst in ZnCl2.  However, our substrate scope was limited 
due to the harsh conditions that arose from using ZnCl2.  This project aims to identify the optimal 
conditions that can cater to a broader monomer scope of the cyclotrimerization of methyl ketones 
by using 1,4-diacetylbenzene (DAB), which, in the previous work, led to non-porous materials.  
Thus, DAB is an appealing test monomer to test a catalyst’s generality.  Widely ranging Lewis 
acids and Brønsted acids were tested as prospective catalysts that would also result majorly in 
significant carbonyl elimination under milder conditions.  Several potential candidates, such as 
TiBr4 and ZnBr2, have emerged as catalysts able to form porous CMPs with DAB, thereby 
providing potential catalysts with a wider scope of monomers than ZnCl2 from our previous work 
provided. 
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Talk 7. 
 

Virtual Screening of Allosteric Inhibitors 
Targeting Plasmodium falciparum PKG 

 
Saleh Ibrahim, Jinfeng Huang and Giuseppe Melacini* 

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

 

Malaria is a serious health challenge with over 200 million cases reported and 400,000 
deaths alone in 2019.  Plasmodium falciparum is the primary parasite causing malaria and it often 
exhibits resistance to current malaria treatments such as chloroquine.  Hence, it is critical to target 
new components of Plasmodium falciparum.  The Plasmodium falciparum cGMP-Dependent-
protein-kinase (PfPKG) serves critical functions for multiple life stages of the parasite, including 
invasion, schizogony, and gametogenesis.  The cGMP binding domain-D (PfD) is a selective 
allosteric site that can be targeted to inhibit PfPKG from the cGMP-bound active state.  A 
pharmacophoric screening of near 250 million compounds from 9 different libraries was 
performed to generate a small library of 20 compounds.  Rigid docking to both active and inactive 
PfD structures via the Rosetta software was performed to further predict the affinity of these 
compounds.  Molecules that bound to the inactive structure with higher affinity than their active 
form suggested possible inhibitory capability and favour an inactive conformation.  Following 
analysis of the docking experiments, one compound exhibited promising pharmacophoric features 
and preference to the inactive structure.  Empirical testing via Saturation Transfer Difference 
NMR was performed to validate the in silico predictions. 
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Student Poster Presentations 
1:00 PM - 2:15 PM 
 
Poster 1. Anton Ruppert, Bremmer Belisario and Sourav Biswas* 

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

Aerobic Oxidative Deprotection of Hydrazones and Oximes by Mesoporous 
Manganese Oxides 

 

Poster 2.  Gabriel Steiner, Christopher Fritschi and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

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

 

Poster 3. Christian J. Leonardo and Alexey V. Ignatchenko* 
Department of Chemistry, St. John Fisher College, Rochester, NY 

Kinetics of Liquid Phase Isobutyric Acid Enolization with ZrO2 Catalyst  
 

Poster 4. Matthew M. Wrotny, Gabriel Smith, Victoire G. Karambizi, Anna Dano and Sujit Suwal* 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

Synthesis of Heterogeneous Backbone Containing Peptidomimetics Through the 
Solid-Phase Approach Using N-tboc Protected Heterocyclic Amino Acids 

 

Poster 5.  Catherine Larrow and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

Use of Isobutenylglycine Derivatives as Building Blocks for Complex Molecule 
Synthesis 

 

Poster 6.  Ellen M. Irving, Jacob A. Iannuzzelli and Rudi Fasan* 
Department of Chemistry, University of Rochester, Rochester, NY 

Enzyme Thermostabilization via Computationally Designed Protein Stapling 
 

Poster 7. Brendan E. Larsen and Jinseok Heo* 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

Characterization of Quick Freezing-Induced Silver Nanoparticle Aggregates 
(QFISAs) Using Spectroscopic Methods 

 

Poster 8. Jack Canniff, Tess Weber, Marlayna DiFante and Christine R. de Denus* 
Department of Chemistry, Hobart and William Smith Colleges, Geneva, NY 

Synthesis and Characterization of Molecular Wire Candidates  
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Poster 9.  Andrew Passow, Emily Steiner and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

Studies Toward the Synthesis of ent-Artemisinin, a Potential Anti-Malarial 
Compound 

 

Poster 10. J. Casey,1 C. Hanley,1 N. Kramer,2 J. O'Connell, 2 Cora Kubiak1 and A. K. Pathak*1 
1Department of Physics, SUNY Buffalo State College, Buffalo, NY 
2Electrical Engineering Tech., SUNY Buffalo State College, Buffalo, NY 

Synthesis of Intermetallic Compounds for Energy Application 
 

Poster 11.  Katie Birkholz, Diamond Valion and Joseph Gardella* 
Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

PFPE-HEMA Hydrogels for use in Wound Healing by Method of PDGF 
Delivery 

 

Poster 12.  Savannah Scoons, Janine Cubello, Jennifer Kahi and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

Cyclic L-Tryptophan-Based Building Blocks for the Synthesis of Medically 
Relevant Complex Molecules 

 

Poster 13. Colby Riexinger and Jamie Kim* 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

Detection and Quantification of Psychoactive Compounds in Commercial Hemp-
infused Drinks and Mixers by Gas Chromatography 

 

Poster 14. Alann P. Au II and Phillip M. Sheridan* 
Department of Chemistry and Biochemistry, Canisius College, Buffalo, NY 

Computational Chemistry Study of Alkaline Earth Metal Thiocyanates 
 

Poster 15.  Alexander Slojkowski, LeAnn Richert and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

A Bicyclic Ring Closure-Based Strategy for the Synthesis of Cage Molecule 
Building blocks 

 

Poster 16.  Liam O’Connor and Sourav Biswas* 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

Metal on N-Doped Carbon Catalysts for Aerobic oxidation of 5-
Hydroxymethylfurfural 
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Poster 17. Kyle P. Dempsey, Justin R. Griffiths, Zuleydian Roche-Rivera, Bryan Renzoni, 
Shweta Pillai, Kelsey Coppola, Parami S. Gunasekera and David C. Lacy* 

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

A Tetrameric Mn CO Releasing Molecule: 12 CO’s For the Price of One 
 

Poster 18. Sadie Olrogg and Allan Jay P. Cardenas* 
Department of Chemistry, SUNY Fredonia, Fredonia, NY 

Synthesis and Deposition of Rhodium Phosphine Complexes in Solid Support for 
Development of Heterogeneous Catalysts for Hydrogenation Reactions 

 

Poster 19.  Meghan G. Sullivan, Gregory E. Sokolow and Timothy R. Cook* 
Department of Chemistry, The University at Buffalo, SUNY, Buffalo, NY 

Cyclopentadienyl Functionalization of Zirconium-Based Metal-Organic 
Polyhedra 

 

Poster 20.  Peyton Sobolewski, Zachary Mariani and Luis Sanchez* 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 

Tuning Chemoselectivity Toward an Affordable Synthesis of Aurantioclavine 
 

Poster 21.  Anna R. Dano, Sujit Suwal* and Derek Beahm 
Department of Chemistry, SUNY Buffalo State College, Buffalo, NY 

 Manipulating Gap Junction and Hemichannel Activity with Mimetic Peptoids 
 

Poster 22.  Olivia Raetz and Dominic L. Ventura* 
Department of Chemistry, D’Youville University, Buffalo, NY 

Photochemical Reactions of EDA with Allyl Sulfides and Halides, Aromatics 
and Thiols 

 

Poster 23.  C. Schrier1, K. Gunsalus1, J. Pinti1, A. Pitter2, I. Deschamps1, C. Kleiner1, A. 
Katz1, C. S. Stoj1* and J. R. Morrow2 

1Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 
2Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

Magnetic Susceptibility and Viability of Saccharomyces Cerevisiae in the 
Presence of Iron  

 

Poster 24.  David Spector and José Giner* 
Department of Chemistry, SUNY ESF, Syracuse, NY 

Extraction and Characterization of Novel Myrsinol Structures from E. myrsinites 
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Student Posters 
 
 
Poster 1. 

 

Aerobic Oxidative Deprotection of Hydrazones 
and Oximes by Mesoporous Manganese Oxides 

 
Anton Ruppert, Bremmer Belisario and Sourav Biswas* 

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

 

The deprotection of organic functional groups is a popular technique in multistep selective 
organic transformation. Traditionally, the deprotection reactions are performed using mineral 
acids and bases.  There are a few reported catalytic routes that involve the use of stoichiometric 
toxic oxidants and hazardous peroxides.  Herein we used mesoporous manganese oxide 
nanomaterials for the deprotection of hydrazone and oxime derivatives to the corresponding 
carbonyl functional groups using aerobic and mild reaction conditions.  The materials are 
composed of nanoparticle aggregation with a mesoporous network.  Both hydrazone and oxime 
derivates are converted to corresponding carbonyl compounds with excellent selectivity.  
Mechanistic study revealed involvement of radical intermediates by electrons transfer to Mn 
centers followed by oxygen activation. Mild reaction conditions, absence of any acids and bases 
and use of air as the sole oxidant make our catalytic protocol attractive for deprotection chemistry. 
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Poster 2. 
 

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

 
Gabriel Steiner, Christopher Fritschi and Luis Sanchez* 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, 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 identified as 
the active compound responsible for these effects and its molecular structure has been determined 
to contain an amino acid moiety, resembling a substituted phenylalanine. Our interest in 
caramboxin lies on its orsellinic acid-like aromatic ring, a feature present in several medically 
relevant natural products. Such 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-based libraries 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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Poster 3. 
 

Kinetics of Liquid Phase Isobutyric Acid 
Enolization with ZrO2 Catalyst  

 
Christian J. Leonardo and Alexey V. Ignatchenko* 

 
Department of Chemistry, St. John Fisher College, Rochester, NY 

 
Enolization of carboxylic acids is the first step of the reaction mechanism by which 

carboxylic acids are converted into ketones and CO2 during the biofuels upgrading process with 
metal oxide catalysts.  The first-order rate constant of isobutyric acid enolization on ZrO2 catalyst 
was determined experimentally in H/D isotopic exchange of alpha protons in both liquid and 
vapor phases of isobutyric acid mixture with D2O.  A faster rate in the vapor phase can be 
explained by the decreased amount of hydrogen bonding on zirconia catalyst surface.  
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Poster 4. 
 

Synthesis of Heterogeneous Backbone 
Containing Peptidomimetics Through the Solid-

Phase Approach Using N-tboc Protected 
Heterocyclic Amino Acids 

 
Matthew M. Wrotny, Gabriel Smith, Victoire G. Karambizi, Anna Dano and Sujit Suwal* 

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

 
Chemical scaffolds are the key building blocks that govern the structure of foldamers, 

which are the foundation of any novel mimetic protein tertiary structure.  To retain native function, 
newly constructed mimetic biopolymers should preserve peptide backbone conformations, while 
maintaining intramolecular H-bonds and sidechain orientations in 3D space.  With the ever-
increasing proteomic complexity, novel chemical scaffolds that render peptides and proteins with 
functionally diverse heterogeneous backbones are in huge demand.  For this reason, the syntheses 
of novel chemical scaffolds can be a boon to the proteomic community studying biochemical 
mechanisms under normal and diseased states.  To this end, we explored the synthesis of N-tboc-
protected amino esters through Buchwald-Hartwig amination.  Based upon the observed 
differential rate of reaction among the substrates, we also proposed a plausible reaction 
mechanism.  Currently, we are exploring the compatibility of the newly synthesized molecules in 
creating heterogeneous backbone containing peptides and peptoids through a solid phase 
synthesis approach. 
 
  



2022 WNYACS Undergraduate Research Symposium 
 

 - 20 - 

Poster 5. 
 

Use of Isobutenylglycine Derivatives as Building 
Blocks for Complex Molecule Synthesis 

 
Catherine Larrow and Luis Sanchez* 

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

 
This project aims at optimizing the preparation of isobutenylglycine-based compounds 

and using them to explore various subsequent chemical transformations. These building blocks 
could prove useful in the synthesis of natural products, such as the members of the celogentin 
family. Additionally, they could serve as stable precursors for vinylglycine derivatives. The 
unusual amino acid vinylglycine and a number of related compounds have been studied 
throughout the years for their special reactivity and involvement in certain biological processes. 
Given the presence of an alkene moiety, the structures can be manipulated through a variety of 
chemical reactions. While the preparation of vinylglycine itself has been extensively investigated 
in the past, its production is still problematic due to its sensitivity to racemization and 
isomerization, which renders key steps irreproducible during its synthesis and the preparation of 
derivatives. We propose that appropriately substituted isobutenylglycine-based building blocks 
may be safe from decomposition and could serve as shelf-stable precursors to valuable materials. 
Our progress in these endeavors will be presented. 
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Poster 6. 
 

 

Enzyme Thermostabilization via 
Computationally Designed Protein Stapling 

 
Ellen M. Irving, Jacob A. Iannuzzelli and Rudi Fasan* 

 
Department of Chemistry, University of Rochester, Rochester, NY  

 

The application of enzymes in biotechnology is often limited by the restricted resilience 
of proteins to high temperature, the presence of organic solvents, and/or deviations from 
physiological conditions.  In industrial biocatalysis, thermostabilization is often a crucial step for 
enabling the application of enzymes for large-scale chemical synthesis.  As an alternative to 
traditional directed evolution methods, which are laborious and time-consuming, a novel strategy 
based on computationally designed protein stapling was developed to enable the rapid 
thermostabilization of an enzyme.  According to this approach, computational design (Rosetta) is 
applied to identify optimal locations in a protein for the introduction of a genetically encoded 
thioether linkage (“staple”) produced by a proximity-induced reaction between an electrophilic 
unnatural amino acid (eUAA) and a spatially nearby cysteine residue.  

In this work, using a ‘carbene transferase’ derived from sperm whale myoglobin (Mb) as 
a model enzyme and a series of previously developed ‘stapled’ designs, we compared the 
thermostabilization effect of genetically encoded staples generated using four different eUAAs, 
namely p-(2-chloroacetamido)-phenylalanine (pCaaF), p-(acrylamido)phenylalanine (pAaF), and 
p-(vinylsulfonamido)phenylalanine (pVsaF), and O-2-bromoethyl tyrosine (O2beY). The pCaaF-
based stapling strategy is shown to result in the greatest level of protein thermostabilization, 
yielding a doubly stapled Mb variant with a melting temperature (Tm) of 90 °C and significantly 
increased thermostability (ΔTm = +27 °C) compared to the parent protein, without loss in catalytic 
activity. These results demonstrate the effectiveness and expand the scope of computationally 
guided protein stapling as a new strategy for protein thermostabilization.  
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Characterization of Quick Freezing-Induced 
Silver Nanoparticle Aggregates (QFISAs) Using 

Spectroscopic Methods 
 

Brendan E. Larsen and Jinseok Heo* 
 

Chemistry Department, SUNY Buffalo State College, Buffalo, NY 
 

Here we report the characteristics of citrate-capped silver nanoparticle (AgNP) aggregates 
prepared using quick freezing.  A solution containing citrate-capped AgNPs with an average 
diameter of 70 nm was frozen in liquid nitrogen and thawed at room temperature.  The quick-
freezing method produced AgNP aggregates termed as QFISAs. The QFISAs were stable for more 
than a month if stored in a refrigerator.  Our previous study showed that freezing-induced Au 
nanoparticle aggregates (QFIAAs) could be used as surface-enhanced Raman scattering (SERS) 
substrates in the near-IR (NIR) region.  The spectroscopic properties of QFISA were examined 
using UV-Vis spectroscopy and Raman spectroscopy. Compared to unfrozen AgNPs, the QFISAs 
showed a shift in the plasmon absorption wavelength from 445 nm to 443 nm and an increase in 
the absorption in the near-IR (NIR) region. The blue shift of the plasmon absorption suggests a 
decrease in the size of AgNPs, and the appearance of an extended plasmon band in the NIR region 
indicates the presence of the freezing-induced AgNP aggregates. The Raman study revealed that 
the SERS activity of QFISAs is more dominant with a 532 nm laser excitation than with a 780 
nm laser excitation, suggesting that the QFISA is a better SERS platform in the visible region 
than in the NIR region unlike QFIAAs. Nile Blue A dyes could be detected at the nanomolar 
concentration level using QFISAs as SERS substrate. This study shows that QFISAs can be 
potentially a good platform for the detection of analytes using the SERS in the visible region. 
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Synthesis and Characterization of Molecular 
Wire Candidates 

 
Jack Canniff, Tess Weber, Marlayna DiFante and Christine R. de Denus* 

 
Department of Chemistry, Hobart and William Smith Colleges, Geneva, NY 

 

As technology continues to decrease in size while processing demands increase, scientists 
are busy working on finding new approaches to replace the current silicon chip technology in 
molecular devices. The de Denus research group has developed a bottom-up synthetic approach 
to the preparation of potential molecular wire candidates that contain terpyridine and ferrocene 
building blocks which are strategically coupled with ruthenium containing compounds. Scheme 
1 below outlines one of the coupling approaches that we have investigated to date. All products 
prepared have been analyzed using multinuclear NMR, IR, and high-resolution MS. The 
electrochemical behavior of these materials has also been investigated with cyclic voltammetry.  
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Studies Toward the Synthesis of ent-Artemisinin, 
a Potential Anti-Malarial Compound 

 
Andrew Passow, Emily Steiner and Luis Sanchez* 

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

 
Artemisinin is a natural product isolated from the plant Artemisia annua that is currently 

the fastest-acting treatment available against Plasmodium falciparum—the protozoan parasite that 
causes the deadliest form of malaria. The low bioavailability of this compound and its short half-
life, however, make the cost of artemisinin therapies very high. Anti-malarial combination 
therapies involving artemisinin are employed to avoid the development of resistance to the drug 
by the parasite, as recommended by the World Health Organization. Artemisinin’s structure 
contains a unique peroxide bridge that is believed to be responsible for the drug’s mechanism of 
action. Recent reports show that artemisinin binds covalently to a large number of proteins after 
being “activated” most likely by heme, which builds up in the parasite cells given its ‘blood-
eating’ nature. The exceptional biological activity of this compound appears to originate in the 
fine-tuned chemical reactivity of its peroxide bridge, rather than the topology of the structure 
itself. It is expected that its enantiomer (ent-artemisinin) would be a viable alternative as an anti-
malarial agent, if an affordable synthetic route were developed. The current goal of this project is 
to develop a reaction sequence to produce ent-artemisinin from zingiberene, a compound found 
in ginger oil. If successful, we believe that the low cost and high availability of ginger oil would 
allow for the large-scale production of ent-artemisinin. 
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Synthesis of Intermetallic Compounds for 
Energy Application 

 
J. Casey,1 C. Hanley,1 N. Kramer,2 J. O'Connell, 2 Cora Kubiak1 and A. K. Pathak*1 

 
1Department of Physics, SUNY Buffalo State College, Buffalo, NY 

2Electrical Engineering Technology, SUNY Buffalo State College, Buffalo, NY 
 

Intermetallic compounds which contain two or more metals, or a combination of metallic 
and nonmetallic elements are favored by the condensed matter physics, solid-state chemistry, and 
materials science communities because of their characteristic physical and chemical properties. 
Design, discovery, and understanding of such compounds that contain the desirable functionalities 
will revolutionize future technology that may produce an enormous efficiency to the world 
economy, battle against fossil fuel consumption and climate change. The example of materials 
that exhibit phase transformations in response to varying temperature or magnetic fields is of great 
interest for basic science and energy applications in heat pumps, cooling technology, sensors, and 
spintronic devices. Here at Buffalo State, we are working on the synthesis of various intermetallic 
bulk-polycrystals, single-crystals, nano-structure materials and studying their mechanical, 
magnetic, electrical, and thermodynamic properties. In this presentation, we will focus on the 
synthesis of transition metal-based alloys that contain elements that are non-critical, relatively 
cheap, abundant in nature, and do not include hazardous elements such as As or P. We will present 
the phase transitions and their related physical properties that are useful for solid-state cooling 
technology.  
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PFPE-HEMA Hydrogels for use in Wound 
Healing by Method of PDGF Delivery 

 
Katie Birkholz, Diamond Valion and Joseph Gardella* 

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

 
This poster has been prepared to discuss the use of PFPE-HEMA hydrogels in wound 

healing by method of PDGF delivery. This research was performed in the Gardella lab during the 
Fall 2021 & Spring 2022 semesters. Hydrogels are commonly used in the medical field to keep 
wounds moist and covered in order to aid in the healing process. This research falls under the 
category of drug delivery methods, as the hydrogels will be used to deliver proteins that encourage 
cell proliferation and quicker healing in wounds. This report will discuss the methodology and 
results of a comparison of different formulations of PFPE-HEMA hydrogels in terms of swelling 
and PDGF uptake and release. The goal of this research is to determine the ideal formulation of 
PFPE-HEMA hydrogel for PDGF delivery to wounds. Testing varying formulations of PFPE-
HEMA hydrogel allows for the determination of the ideal formulation for swelling, protein uptake 
and protein release. An ideal hydrogel for PDGF delivery would result in the largest swelling 
value, the largest uptake value and the largest release value. This means that the hydrogel would 
be able to swell the most, hence taking up the most protein before being placed on the wound and 
therefore releasing the most protein after being placed on the wound. 
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Cyclic L-Tryptophan-Based Building Blocks for 
the Synthesis of Medically Relevant Complex 

Molecules 
 

Savannah Scoons, Janine Cubello, Jennifer Kahi and Luis Sanchez* 
 

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

Many natural products of current biomedical significance contain structural units based 
on amino acids. In contrast to what is found in common peptides, these amino acid units typically 
exhibit additional modifications such as halogenations, oxidations, or unusual linkages, which 
regulate their biological activities. Even when those natural products are accessible via total 
synthesis, such structural modifications are difficult to incorporate in the preparation of libraries 
of analogues. Several bioactive molecules based on L-tryptophan contain various oxidized forms 
of this molecule. The main goal of our project is to utilize L-tryptophan, a widely available and 
inexpensive material, as a starting point to unnaturally recreate the types of transformations that 
tryptophan-based units undergo in biosynthetic pathways. By combining methods involving 
cyclized tryptophan derivatives and taking advantage of cyclic stereocontrol, we aim to produce 
complex building blocks that resemble fragments found in expensive, hard-to-obtain natural 
products. Our plans and preliminary results will be discussed. 
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Detection and Quantification of Psychoactive 
Compounds in Commercial Hemp-infused 

Drinks and Mixers by Gas Chromatography  
 

Colby Riexinger and Jamie Kim* 
 

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

Hemp contains many psychoactive substances such as tetrahydrocannabinol (THC) and 
cannabidiol (CBD). According to CSA (The Controlled Substances Act), only THC is listed as a 
schedule I drug, but  CBD, which has a very similar chemical structure, is allowed.  In this project, 
chemical analysis of THC and CBD in hemp-infused products was conducted.  Three hemp 
beverages and two drink mixers were purchased from online shopping malls.  The presence and 
quantity of THC and CBD in these products were investigated using gas chromatography (GC) 
with flame ionization detection. Our GC data revealed that various amounts of CBD were detected 
in these samples, but THC was not detected in all of the products.  In addition, the amounts of 
CBD in these products were different from those claimed by manufacturers. 
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Computational Chemistry Study of Alkaline 
Earth Metal Thiocyanates 

 
Alann P. Au II and Phillip M. Sheridan* 

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

 

Coordination polymers of metal thiocyanates are currently being investigated for their 
semiconductor, luminescence, and selective quantitative properties.  However, monomeric metal 
thiocyanates, which can provide fundamental insight into the metal-thiocyanate bond, remain 
largely unstudied either experimentally or computationally.  Building on our recent computational 
study of aluminum thiocyanates, we have initiated an investigation of magnesium, calcium, and 
strontium thiocyanates.  Density Functional Theory (DFT) and perturbation theory (MP2) 
methods have been used to calculate energies, geometric properties, and vibrational frequencies 
for several isomers of each metal thiocyanate.  The lowest energy isomer for each metal was found 
to be linear isothiocyanate (MNCS) by both computational methods, with the exception of the 
MP2 result for strontium, where the bent thiocyanate (MSCN) was lower in energy.  Higher 
energy isomers such as MCNS, MSNC, MNSC, and MCSN, as well as the metal insertion 
products SMNC and SMCN, were also studied, and their electronic and molecular properties will 
be compared. 
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A Bicyclic Ring Closure-Based Strategy for the 
Synthesis of Cage Molecule Building blocks 

 
Alexander Slojkowski, LeAnn Richert and Luis Sanchez* 

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

 

Platonic hydrocarbons and highly symmetric cage molecules have attracted the attention 
of chemists for decades. The first total synthesis of dodecahedrane, the simplest hydrocarbon with 
full icosahedral symmetry, more than thirty years ago was a remarkable and notorious 
achievement in organic chemistry. Still to date, however, the preparation of such compounds 
involves lengthy processes. Exploiting the elements of symmetry of the target cage molecules, as 
a tactic to minimize the necessary synthetic steps, is especially desirable. We noticed that building 
blocks containing fused five-membered rings have been the central theme of a number studies 
related to cage molecules. The idea of synthesizing symmetric compounds using polycyclizations, 
cycloadditions, and domino reactions continues to appear, even in very recent reports, but the 
preparation of the required substrates for such transformations has been generally unsuccessful. 
The present project offers an alternative strategy for the synthesis of C2-symmetric cage molecule 
building blocks, which is based on a bicyclic ring closure. Our approach and progress will be 
presented. 
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Metal on N-Doped Carbon Catalysts for Aerobic 
oxidation of 5-Hydroxymethylfurfural 

 
Liam O’Connor and Sourav Biswas* 

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

 

Heterogeneous aerobic oxidation reactions are important for synthesizing value-added 
chemicals from petroleum and biomass-based materials.  Herein we examined electrocatalysts 
consisting of metal on N-doped carbon (M-N/C), which were found to be active in reducing 
oxygen in fuel cells for the aerobic oxidation of 5-hydroxymethylfurfural (HMF) to 2,5-
diformylfuran (DFF) in an organic solvent.  We found that the Co based catalyst performed the 
best among the studied metals, whereas polyaniline was the most active nitrogen source.  Kinetic 
analysis revealed a first order rate dependence on [HMF], whereas absence of any active metal 
sources in the filtrate after hot filtration test, and 4-step reusability of the catalyst conformed its 
heterogeneous nature.  This study ventures for direct implementation of fuel cell-based 
electrocatalysts for oxidation catalysis in practical organic reaction conditions. 
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A Tetrameric Mn CO Releasing Molecule: 12 
CO’s For the Price of One 

 
Kyle P. Dempsey, Justin R. Griffiths, Zuleydian Roche-Rivera, Bryan Renzoni, Shweta Pillai, 

Kelsey Coppola, Parami S. Gunasekera and David C. Lacy* 
 

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

Carbon monoxide can influence certain regulatory processes within cells. However, there 
is a need for effective targeted delivery methods for the carbon monoxide. A promising solution 
to this problem is carbon monoxide-releasing molecules (CORMs). For our research, we studied 
the organo-manganese(I) tetramer [Mn(CO)3(μ3-OH)]4, a photo-active CORM, as a potential 
candidate for biological studies. Our work consisted of optimizing the synthesis (96% yield) and 
purification of the tetramer, using infrared spectroscopy (IR) and nuclear magnetic resonance 
(NMR) to analyze the products. We also studied solutions of the tetramer in deionized water, 
using an ultraviolet-visible spectrometer to determine the lambda max (198 nm) and extinction 
coefficient (4400 ± 100 M-1 cm-1). Recently, we have confirmed with gas chromatography that 
twelve equivalents of carbon monoxide are released when the tetramer decomposes under light. 
Currently we are working to analyze the other products of the photolysis to prepare for further 
biological studies of the tetramer. 
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Synthesis and Deposition of Rhodium Phosphine 
Complexes in Solid Support for Development of 

Heterogeneous Catalysts for Hydrogenation 
Reactions 

 
 Sadie Olrogg and Allan Jay P. Cardenas* 

 
Department of Chemistry, SUNY Fredonia, Fredonia, NY 

 

In this study, rhodium phosphine complexes, with a range of metal binding sites, were 
synthesized and characterized.  Rhodium complexes were then deposited in titania.  Preparation 
and optimization of the deposition will be presented as well as preliminary characterization data 
on the successful deposition of rhodium complexes in solid support.  Preliminary results of the 
catalytic activity studies show promising results for benzaldehyde hydrogenation.  
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Cyclopentadienyl Functionalization of 
Zirconium-Based Metal-Organic Polyhedra 

 
Meghan G. Sullivan, Gregory E. Sokolow and Timothy R. Cook*  

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

 
Over the past 30 years, metal-organic polyhedra (MOPs) have proven useful in 

applications ranging from energy storage to biomedicine, yet many MOPs are insoluble, including 
zirconium-based architectures. Their low solubility has caused Zr-MOPs to go under-studied, and 
under-applied despite their attractive features including robust straight forward syntheses, 
predictable topologies, high stability, and excellent tunability. An avenue to manipulate the 
properties of Zr-MOPs without sacrificing favorable qualities of the structures (pore volume, 
water stability, and thermal stability) is functionalization of building blocks such that the self-
assembly process is not hindered.  

To tune the properties of zirconium-based metal-organic polyhedra while maintaining 
benefits inherent to the architecture, a series of Zr-MOPs with benzyl-, vinybenzyl-, and 
trifluoromethylbenzyl-functionalized cyclopentadienyl moieties was synthesized. The 
cyclopentadienyl derivatives were synthesized from corresponding benzyl halides, and the 
functionalized zirconocene complexes were then synthesized using the substituted 
cyclopentadiene, n-butyl lithium, and zirconium tetrachloride. The new series of functionalized 
Zr-MOPs was generated through self-assembly with 1,4-benzenedicarboxylic acid. Precursors 
and MOPs were characterized by 1H NMR spectroscopy, with MOPs further characterized by FT-
IR, and FT-ICR mass spectrometry. Future work will include solubility studies through ICP mass 
spectrometry/UV-visible spectroscopy, thermal stability studies through thermogravimetric 
analysis, and crystallographic characterization through SC-XRD.  
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Tuning Chemoselectivity Toward an Affordable 
Synthesis of Aurantioclavine 

 
Peyton Sobolewski, Zachary Mariani and Luis Sanchez* 

 
Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, 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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Manipulating Gap Junction and Hemichannel 
Activity with Mimetic Peptoids 

 
Anna R. Dano, Sujit Suwal* and Derek Beahm  

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

 

Gap junctions are intercellular channels that provide a direct pathway for the transfer of 
ions and small molecules between the cytosolic compartments of neighboring cells.  They serve 
diverse physiological roles including synchronization of electrical activity, metabolic coupling, 
and signal propagation.  Gap junctions assemble from the end-to-end docking of hemichannels 
composed of members of the connexin protein family. These hemichannels have also been shown 
to serve physiological roles distinct from those served by gap junction channels.   Traditionally, 
gap junction and hemichannel studies have relied on the use of non-specific blockers to assign 
functional roles for the channels in a targeted cellular process.  There is a growing need for specific 
channel blockers to not only advance structure/function studies, but to develop therapeutics 
targeting channel behavior in physiological and pathophysiological processes.  In the last decade, 
mimetic peptides have demonstrated ability to alter the activity of connexin-based channels. GAP-
27 is a peptide designed against the second extracellular loop of Connexin 43 (Cx43) and has been 
shown to impair both hemichannel and gap junction channel activity.  We synthesized hybrid 
peptide-peptoid analogs of Gap-27 that can improve cellular stability of the oligomer, while 
retaining the integrity of the side chains.  A dye-uptake assay is used to measure hemichannel 
activity and a scrape-load dye-transfer technique is used to measure gap junction communication 
in Normal Rat Kidney (NRK) cells which are known to express Cx43.  We will explore the 
blocking effects of proteolytically stable mimetic peptides in place of GAP-27 peptide on Cx43 
hemichannels and gap junctions. 
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Photochemical Reactions of EDA with Allyl 
Sulfides and Halides, Aromatics and Thiols 

 
Olivia Raetz and Dominic L. Ventura* 

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

 
Historically, reactions of diazo compounds have been metal-catalyzed.  The 

photochemical decomposition of diazo compounds has been scarcely investigated to date.   In this 
work, we report using blue light and UV light for ylide formation of carbenes with allyl sulfides 
and halides.  With metal catalysts, these reactions tend to produce mixtures of the [2,3]-
sigmatropic rearrangement product and cyclopropanes.  This study found that many of these 
reactions with ethyl diazoacetate (EDA) favored the [2,3]-sigmatropic rearrangement.  To expand 
upon this work, thiols and aromatic molecules were also investigated in photolysis reactions via 
blue or UV light. 
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Magnetic Susceptibility and Viability of 
Saccharomyces Cerevisiae in the Presence of Iron 

 
C. Schrier1, K. Gunsalus1, J. Pinti1, A. Pitter2, I. Deschamps1, C. Kleiner1,  

A. Katz1, C. S. Stoj1* and J. R. Morrow2 
 

1Department of Biochemistry, Chemistry, and Physics, Niagara University, Lewiston, NY 
2Department of Chemistry, University at Buffalo, SUNY, Buffalo, NY 

 
Metal ions are involved in all aspects of the major chemical transformations required of 

living organisms, often serving as essential cofactors for cellular processes including growth and 
division, respiration, genome replication, and a multitude of enzyme-catalyzed chemical 
reactions.  Iron in particular is essential for life and yet the over accumulation or improper storage 
of iron may leave organisms susceptible to the pro-oxidant characteristics of iron in aqueous 
solution.  As well as being a baking ingredient, the yeast strain, Saccharomyces cerevisiae, has 
long been utilized as a model system to study metal ion uptake, storage, and mobilization in 
eukaryotes.  This project examines the toxicity, spectroscopy, and magnetism of paramagnetic 
iron solutions and Fe(maltol)3, a novel paramagnetic complex currently in clinical studies for 
treating iron deficiency in humans.  Fe(maltol)3 is a complex with three bidentate anionic maltol 
ligands bound to high spin Fe(III).  Yeast cells exposed to Fe(maltol)3 display reduced cellular 
toxicity in comparison to free Fe(III), enhanced magnetic susceptibility, and interesting cell 
surface interactions.  These experiments were performed using cell viability assays, atomic 
absorption (AA) spectroscopy for iron uptake, and scanning electron microscopy of the cell 
surface. 
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Extraction and Characterization of Novel 
Myrsinol Structures from E. myrsinites 

 
David Spector and José Giner* 

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

 
The myrtle spurge (Euphorbia myrsinites) has long been identified as producing highly 

bioactive compounds which have been investigated for a broad range of activities, including 
insecticidal, cytotoxic, antiviral activity against herpes simplex 2, and even multiple anti-cancer 
activities.  Human exposure to myrsinites latex has been linked to skin irritation & blistering, as 
well as acute blindness. Children are commonly afflicted by these compounds as they often find 
the latex secretions of Euphorbias to be alluring.  Due to the documented noxious effects and the 
risk of accidental exposure, a proper library of the compounds produced by E. myrsinites is 
needed; yet some of the plant’s chemical products remain uncatalogued.  Most commonly, the 
toxic effects of the myrsinites latex have been linked to the myrsinol family of compounds, which 
consist of a 4-ring skeletal backbone with multiple varying ester sidechains.  Using several 
chromatography techniques and NMR spectra analysis, multiple novel myrsinol compounds were 
isolated and identified from E. myrsinites. Structures for these compounds were then determined 
using 1-D and 2-D NMR spectra analysis. 
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