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Foreword 

 

Over 25 years ago, Dr. Matthew Petersheim had the idea that each year there should be a time 

when the Academic Excellence of the University was celebrated.  He believed that a time of focus 

on research and scholarship and a celebration of academic excellence was the least that could 

be done to reward those pursuing this central goal of Seton Hall University.  The result of this idea 

was the Academic Exposition.  After his untimely death in 1998, the Exposition was named in his 

honor.  Each year, the Academic Exposition continues to reinforce Dr. Petersheim’s vision. 

The Department of Chemistry and Biochemistry has held a Research Symposium each year of 

the Petersheim Academic Exhibition.  Dr. Petersheim was our colleague and Chair of the 

Department, so his vision of a celebration of research and scholarship is one that we share. 

The past two years, the Academic Exposition has faced unique challenges.  The epidemic due to 

COVID-19 has resulted in unforeseen changes in teaching, scholarship and research.  The 

Department of Chemistry and Biochemistry has risen to meet these challenges, and this year we 

combine our traditional in-person poster session with a virtual poster session that allows those 

members of our community who can not attend in person to share in the celebration of 

scholarship.  In this book, you will find Abstracts of all of the posters presented at he symposium, 

organized by research mentor.  The online poster session can be found at the Chemistry 

Biochemistry Graduate Student Blackboard site, as a collection of Wikis, also organized by 

research Mentor. 

      Hazard Zet Forward! 

       Dr. James E. Hanson    

       Director of Graduate Studies    

       Department of Chemistry and Biochemistry 

       Seton Hall University 
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Keynote Presentation 

 

Nastaran Salehi Marzijarani 

 

Accelerating Drug Development Through Innovation for the Stereoselective Synthesis of 

Cyclic Dinucleotide MK-1454 

 

Over the past decades, Merck’s Process R&D group has deemed greenness and sustainability 

as key attributes of ideal synthetic routes and has invested in a culture that strives to invent new 

chemistry and technologies in their pursuit. In the context of an immuno-oncology focused 

program, we identified the stereocontrolled synthesis of cyclic dinucleotides (CDNs) as a 

significant unsolved problem. Therefore, we developed a highly diastereoselective synthesis of 

MK-1454, a potent agonist of the stimulator of interferon gene (STING) signaling pathway. The 

synthesis begins with the asymmetric construction of two fluoride-bearing deoxynucleotides. 

The routes were designed for maximum convergency and selectivity, relying on the same 

benign electrophilic fluorinating reagent. From these complex subunits, four enzymes are used 

to construct the two bridging thiophosphates in a highly selective, high yielding cascade 

process. Overall, these developments and innovations led to vast reductions in PMI and 

substantial gains in sustainability, efficiency, and process safety. 
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Synthesis of Star Polymers via Non-Sugar Alcohols 

Daniel M. Goldman 

 

The method of Abiko, Yano and Iguchi was used to explore the application of star 

polymer branching with cyclic sugars and multi hydroxy aromatic compounds as 

the core center. 

Phloroglucinol, D-Glucose and D-Lactose were reacted with glutaric anhydride via 

a ring opening reaction to form the individual star-shaped polymer with carboxylic 

acid terminal groups. 

The number of polymer arms formed depended on the reaction conditions as well 

as the size and the chemistry of the core molecule.  Purification of the material by 

extraction and chromatographic techniques was pursued. 
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Evaluation of Classical Forcefield Models 

for Multiple Phase Metal Oxides: ZrO2, Y2O3, HfO2 

Jacob Gartlgruber, Tom Melfi, Anastasis Rubino, Maximilian Krejpowicz, and Stephen Kelty 

Center for Computational Research 

Department of Chemistry and Biochemistry 

Seton Hall University 

 

The development of metal oxide device materials ranging from solid oxide fuel cells, sensors and 

ferroelectrics requires specific crystal phases to be stabilized at the operating temperature of the device.  

In many cases, the optimal phase is thermodynamically unstable relative to other phases.  A common 

practice is to dope guest atoms into metal oxides to provide greater stability of the desired phase.  

Common examples include the cubic phase of ZrO2 and HfO2 doped with yttrium atoms which are 

frequently used to SOFCs and ferroelectrics, respectively.  This study is aimed at using atomistic 

modeling to investigate the structural properties of doped metal oxides that lead to the desired 

ferroelectric response of these materials.  An essential aspect of the study is to develop and validate 

reliable models that will allow valuable prediction of these properties.  Due to the large system size (103 

– 105 atoms) to be investigated, classical models are preferred.  Several models have been published but 

require validation over several crystal phases of each material.  Often, classical forcefields are developed 

which, while being well suited for a particular crystal phase, are not capable of modeling the several 

phases that may be present in laboratory-prepared materials.  We provide a survey of published 

forcefield’s ability to adequately model several likely crystal phases to allow for selection of optimal 

classical models for future work.  
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The Synthesis of a Potential New Epilepsy Drug 
Giannini, Leonarda; Roundy, Dean; Marzabadi, Cecilia 

 

In this project, studies have been done on a compound Deferiprone (3-hydroxy-1,2-

dimethylpyridin-4-one) which is currently being used as an iron chelating agent in treating iron overload. 

The goal of the project is to a Nitrogen analogue of a hexose sugar, and to yield a compound that could 

potentially be effective in epilepsy treatment. Thus far, is the protection of the Hydroxide group on the 

molecule of Deferiprone has been carried out with Benzyl Bromide since the OH group is very reactive.  

 

Next, we will selectively reduce the ketone moiety, using a Luche reduction. Then the double bonds will 

be dehydroxylated. Finally, one of the vicinal diols will be protected as an acetal. The final product will 

be submitted for testing. 
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Povarov Cycloaddition of Cyclic vinyl ethers with Phenyl-(1-phenylethylidiene) amine 

John Michael Benedict B. Unciano and Dr. Cecilia Marzabadi 

 

 

In this project, we investigated the Povarov cycloaddition reaction Tri-O-Benzyl-D-Glucal and 

Phenyl-(1-phenylethylidiene) amine to synthesize a quinoline as a potential anti-cancer drug. 

Previously, we had synthesized quinolines using the imine of an aldehyde and we wanted to 

investigate the products formed from the imine of a ketone. Both conventional and microwave 

studies were carried out. However, H-NMR and mass spectrometry results suggest that the 

desired compound was not to formed and this may be due to the steric hindrance from Tri-O-

Benzyl-D-Glucal. The studies were repeated using the less sterically hindered Dihydropyran. 

The results of these studies will be reported.  
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Sanika Joshi, Cecilia Marzabadi 

Novel Carbohydrate Analog Synthesis for Potential Contribution to CNS Disorder Treatment 

 Central Nervous System (CNS) disorders are a prevalent and devastating class of 

illnesses. One of the major challenges for creating drugs that address CNS disorders is the blood-

brain barrier as many molecules cannot cross through into the brain due to tight junctions 

between endothelial cells. Therefore, carbohydrate analogs can be employed to help in the 

treatment of CNS disorders because they have high biocompatibility and can be easily modified 

for certain receptor proteins since sugars can cross the blood-brain barrier through glucose 

transporters (GLUT). Two different approaches were used to synthesize an azide-containing 

carbohydrate, both utilizing an intermediate molecule with a tosylate side chain. In method one, 

tri-hydroxy-glucal was used as the starting material, while the second method used D-galactal as 

the starting material. The structure of the desired product for each approach is shown below. 

Ultimately, the azide group will be reduced to form the amino sugar, and then cyclized to give an 

oxazoline. Further studies can potentially involve synthesizing different analogs and examining 

the effectiveness of the molecules in CNS disorder treatments.  

 

                              Method 1                                                       Method 2 
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Charnette Frederic 

 

Investigating the interaction of azobenzene moiety on nearby amino acids 

Abstract 

Molecular photoswitches are a series of compounds that can be isomerized upon irradiation with light. 

They are used to control protein structure and function with temporal and spatial precision.  

Azobenzenes are a family of compounds that can undergo a reversible cis-trans photochemical 

isomerization. Irradiation around 330 nm converts the thermodynamically stable trans-isomer 

azobenzene compound to the cis isomer, while the cis form reverts thermally upon irradiation at 420 nm 

or higher wavelengths.  The two isomers differ in geometry and dipole moment.  As a result, the 

placement of an azobenzene moiety near a substrate or ligand binding site in an enzyme, receptor, or 

ion channel allows the reversible modulation of the binding affinity and the activity of a protein.  

However, more research is needed to be known about the mechanism or the effect of the azobenzene 

moiety on nearby amino acids.  My work is a preliminary investigation of the possible interaction 

between azobenzene and aromatic amino acids.   
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