Departmental Seminars – Spring 2017
DATE
February 9, 2017

TIME/PLACE

SPEAKER

TITLE

12:30 pm – 1:45 pm
Dr. Molly Hopper
Learning-Enabled Collision Cross Section Predictor for
CL 1010
Postdoctoral Research Fellow, Center for Chemical
application to Pre-biotic Chemistry
Evolution Georgia Institute of Technology

February 21, 2017

12:30 pm – 1:45 pm
CL 1010

Dr. Nathan Jui
Assistant Professor, Department of Chemistry
Emory University

Novel Reaction Development Using Radical Anions

March 2, 2017

12:30 pm – 1:45 pm
CL 1009

Dr. Chris Easley
Knowles Associate Professor
Department of Chemistry and Biochemistry
Auburn University

Studying Diabetes using Bioanalytical Chemistry
at the Nanoliter Scale

March 7, 2017

1:30pm – 2:30pm
CL 1009

Dr. Christine Hahn
Department of Chemistry
Texas A&M University-Kingsville

Studies on Acid-free Palladium and Platinum
Catalyzed Hydroarylation of Acetylene:
From Stoichiometric to Catalytic Reaction

March 24, 2017

12:00pm – 1:00pm
CL 2008

Dr. Till Opatz
Professor, Institute of Organic Chemistry,
Johannes Gutenberg University of Mainz, Germany

A Passion for Nitrogen – Amine Functionalization,
Sustainable Chemistry, and Bioactive Natural
Products

March 28, 2017

12:30 pm – 1:45 pm
CL 1009

Dr. Pablo E. Guzmán
Synthesis Chemist
Weapons, Materials, and Research Directorate
Energetic Technology Branch - Lethality Division
U.S. Army Research Laboratory

Chemical Synthesis of Energetic Materials

April 18, 2017

12:30 pm – 1:45 pm
CL 1009

Dr. Jesse Gavette
Postdoctoral Fellow, Department of Chemistry
Furman University

Exploring the Role of Heterogeneous Backbones in the
Transition from an RNA World to an RNA/DNA
World

Departmental Seminar Series
Thursday, February 9, 2017
CL 1010 at 12:30-1:30 pm
“Machine Learning-Enabled Collision Cross Section Predictor
for Application to Prebiotic Chemistry”
Dr. Molly Hopper
Postdoctoral Researcher
School of Chemistry and Biochemistry
Georgia Institute of Technology
The importance of lipids in maintaining cell membrane integrity, storing
energy, and cell signaling, is well documented. Lipids may have also played a
role as building blocks of membranous boundary structures critical for early
cellular life. Identification of unknown lipids is typically achieved using high
resolution MS and MS/MS, together with database matching. This approach
can fail if no MS/MS information is available, or if the database is incomplete.
Recently, ion mobility measurements have allowed for the compilation of lipid
collisional cross section (CCS) databases, aiding in identification. This approach
is still dependent on database completeness. Discussed here is a method for
lipid identification based on using molecular descriptors to predict CCS values
for proposed lipid structures, even if unknown. Additionally, previous work
within the Center for Chemical Evolution has revealed a potential pathway for
the formation of peptides on the early earth. The CCSP tool developed for lipids
has been applied to databases of protopolypeptides, in attempts to identify
sequences which may have functionality.

Departmental Seminar Series
Tuesday, February 21, 2017
12:30pm - 1:30pm in CL 1010
Novel Reaction Development Using Radical Anions

Dr. Nathan Jui
Assistant Professor, Department of Chemistry
Emory University
Heteroaromatics are central elements of many bioactive small molecules. In
this work, we have developed a novel strategy for building complex
heteroaromatic units. We utilize photo-activated catalysts to generate highly
reactive radical intermediates, and couple these intermediates with abundant
alkene substrates. The mild nature of our conditions allows for selective
reactivity even in the presence of sensitive groups that would not be possible
using other methods.

Departmental Seminar Series
Thursday, March 2, 2017
12:30pm - 1:30pm in CL 1010
Studying Diabetes using Bioanalytical Chemistry
at the Nanoliter Scale

Dr. Chris Easley
Knowles Associate Professor
Department of Chemistry and Biochemistry
Auburn University
The Easley laboratory is focused on the development of novel microanalytical techniques
that allow us to perform unique experiments on biological systems. We develop microfluidic
methods and small-volume hormone assays to study secretions from small numbers of cells in the
form of intact, primary tissue. Our current studies are focused on primary adipose tissue and
pancreatic islets extracted from mice. Debilitating conditions such as diabetes, obesity, and
metabolic syndrome are fundamentally linked to these tissues.
Specifically, our novel methods allow us to interrogate the dynamics of secretion of
hormones such as insulin (from islets) and adiponectin (from adipocytes), and we are able to make
these measurements on very small samples of tissue. In this light, it can be said that we develop
small methods to measure small amounts of hormones from small samples of tissue. On the
contrary, the results can be big, since we can extract information on the biological systems that is
not possible with larger-scale, conventional methods.
Research in our laboratory spans several scientific disciplines, such as fundamental
analytical chemistry, molecular and cellular biology, and device engineering. Please browse
through our website for more detailed discussions of our research projects.

Departmental Seminar Series
Tuesday, March 7, 2017
1:30pm - 2:30pm in CL 1009
Studies on Acid-free Palladium and Platinum Catalyzed
Hydroarylation of Acetylene:
From Stoichiometric to Catalytic Reaction

Dr. Christine Hahn
Department of Chemistry
Texas A&M University-Kingsville
The hydroarylation of alkynes is a very useful C-C bond formation reaction to generate arylalkenes as
building blocks for natural products or other complex organic molecules. We have developed a new
acid-free catalytic system for the addition of pentamethylbenzene to acetylene based on Fujiwara’s
original studies on palladium(II) and platinum(II) catalyzed hydroarylation. Stoichiometric reactions
were performed using the dicationic ethylene complex [Pt(PNP)(C2H4)](BF4)2 as model catalyst
precursor (PNP = 2,6 bis(diphenylphosphinomethyl)pyridine). In the first step ethylene was
substituted by acetylene forming a highly active acetylene complex [Pt(PNP)(C2H2)](BF4)2. The
coordinated acetylene is highly electrophilic and reacts instantly with the arene in a Friedel-Crafts
type reaction. The reaction has been monitored by NMR spectroscopy, and stable reaction
intermediates have been isolated and studied in detail. Based on the stoichiometric reaction
studies a catalytic system could be established with initially 3-10 turnovers. Further variation of
the central metal (from platinum to palladium) and the counter anion (from tetrafluoroborate to
hexafluoroantimonate) lead to a considerably more active system. Optimization of reaction
conditions afforded a productivity of more than hundred turnovers for the catalytic addition of
pentamethylbenzene to acetylene.

Departmental Seminar Series
Friday, March 24, 2017
12:00pm - 1:00pm in CL 2008
A Passion for Nitrogen – Amine Functionalization, Sustainable
Chemistry, and Bioactive Natural Products

Dr. Till Opatz
Professor, Institute of Organic Chemistry,
Johannes Gutenberg University of Mainz, Germany
The nucleophilic reactivity of amine nitrogen influences adjacent carbon atoms in a characteristic fashion.
Amines are readily converted to imines or iminium ions and their transformation to α-aminonitriles allows
to stabilize a negative charge at the formerly electrophilic imine/iminium carbon. Moreover, H-abstractions
to form α-amino radicals as well as the insertion of transition metals into Cα–H bonds are facilitated by the
neighboring lone pair. The application of all four reactivity modes will be demonstrated in various
approaches to N-heterocycles and late-stage functionalization reactions. Moreover, sustainable approaches
towards natural products and other chemicals based on the same principles will be presented.

Departmental Seminar Series
Tuesday, March 28, 2017
12:30pm - 1:30pm in CL 1009

Chemical Synthesis of Energetic Materials

Dr. Pablo E. Guzmán
Synthesis Chemist
Weapons, Materials, and Research Directorate
Energetic Technology Branch - Lethality Division
U.S. Army Research Laboratory
Heterocyclic compounds have had a tremendous influence in organic,
organometallic, and polymer/materials research. Moreover, they have also
had a long history of serving as excellent candidates for energetic materials
research. The Energetic Technology Branch at the U.S. Army Research
Laboratory specializes in the discovery and synthesis of novel energetic
ingredients. In this seminar, the synthesis, characterization, performance and
application of new energetic materials will be discussed.

Departmental Seminar Series
Tuesday, April 18th 2017
CL 1009 at 12:30‐1:30 pm
“Exploring the Role of Heterogeneous Backbones in the
Transition from an RNA World to an RNA/DNA World”
Dr. Jesse Gavette
Postdoctoral Researcher
Department of Chemistry
Furman University
The RNA world hypothesis suggest that RNA preceded DNA and proteins,
and most scenarios outline the emergence of DNA through a smooth transition
between RNA and DNA. However, based on the reality of “clutter” and lack of
sophisticated separation/discrimination mechanisms in a protobiological
(and/or prebiological) world, heterogeneous RNA–DNA backbone containing
chimeric sequences could have been common—and have not been fully
considered in models transitioning from an RNA world to an RNA–DNA world.
The presented work shows a significant decrease in Watson–Crick duplex
stability of the heterogeneous backbone chimeric duplexes that would impede
base‐pair mediated interactions (and functions). These results point to the
difficulties for the transition from one homogeneous system (RNA) to another
(RNA/DNA) in an RNA world with a heterogeneous mixture of ribo‐ and
deoxyribonucleotides and sequences, while suggesting an alternative scenario
of prebiological accumulation and co‐evolution of homogeneous systems (RNA
and DNA).

