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Parking will be freely available in the Keplinger Parking Lot.  

If using google maps, you can use the following information: Keplinger Lot, Tulsa, OK, 74104.  

For those using a different GPS software, you can use the following coordinates: 36.154809, -95.941814 

Meeting will be held in Keplinger Hall 

Lunch will be in the Reynolds Center/Mabee Gym – shuttles will be available 

Please 
park 
here 

Meeting 
held 
here 

(21) 

Lunch 

held 
here 

(80) 
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Schedule of Events 

On-site Registration and Check-In       9:00-9:30am 

Poster set-up for morning session       9:30-10:00 

Welcoming remarks (Room M1)        9:45-10:00 

 

Technical sessions (morning) 

Room 3030, Keplinger Hall (Analytical)        10:00-11:20 

Room 3010, Keplinger Hall (Biochemistry/Environmental)     10:00-11:40 

Room 3005, Keplinger Hall (Organic)        10:00-12:00 

Room 3045, Keplinger Hall (NASA EPSCoR)      11:00-12:00 

 

Poster presentations (morning)        10:00-12:00 

2nd Floor, Keplinger Hall (Inorganic, Organic, Physical) 

 

ACS Banquet (Practice Gym, Reynolds Center)      12:00-1:30 

Presentation of Oklahoma Chemist of the Year 

 

Poster set-up for afternoon session       1:30-2:00 

Technical sessions (afternoon) 

Room 3030, Keplinger Hall (Physical)       2:00-3:40 

Room 3010, Keplinger Hall (Inorganic)       2:00-3:20 

Room 3005, Keplinger Hall (Organic)       2:00-4:20 

Room 3045, Keplinger Hall (NASA EPSCoR)      2:00-3:00 

 

Poster presentations (afternoon)       2:00-4:00 

2nd Floor, Keplinger Hall (Analytical, Biochemistry, Environmental, Organic) 

 

 

 



4 
 

2018 Oklahoma Chemist of the Year 

Robert Eugene Anderson, MD, PhD 

Dr. Anderson’s entire research career has been devoted to studies on the chemistry of lipids and their 
role in ell structure and function. The highlights presented below are divided into three time periods: his 
education/training (1963-68), his first faculty appointment at Baylor College of Medicine in Houston, TX 
(1969- 4), and his second faculty appointment at the University of Oklahoma Health Sciences Center and 
the Dean McGee Eye Institute (1995-present).  More details are given for the studies carried out in 
Oklahoma.  Dr. Anderson has mentored 15 graduate students, 29 postdoctoral fellows, and a large 
number of college and high school students. 

Dr. Anderson completed graduate work at Texas A&M. did a post doctorate at Oak Ridge Association 
Universities, and accepted an Assistant Professorship at Baylor College of Medicine.  He rose through 
the ranks to become a full Professor and remained at Baylor for twelve years before matriculating to the 
OUHSC in1995 where he is currently a Professor and also has an appointment in the Dean McGee Eye 
Institute.  He discovered that light stimulated the “Phosphatidylinositide (PI) Cycle” in the vertebrate 
and invertebrate retina.  The PI Cycle involves both the synthesis and breakdown of a variety of PI 
molecules to generate a family of signaling lipids (polyphosphoinositides) and water-soluble inositol-
phosphates (IPs).  He and a colleague (Raju Rajala) made the seminal discovery that light activates the 
production of PIP3 from PIP2 in both rod and cone POS, through the insulin receptor activation of an 
enzyme called PI 3-kinase.  This was the first biochemical demonstration of an insulin receptor in POS 
membranes and that it was activated endogenously by light rather than by insulin.  The product PIP3 is a 
signaling molecule with many intracellular targets.  In the retina, they discovered that PIP3 activates an 
endogenous neuroprotective pathway that protects the retina from stress-induced degeneration. More 
recently, they discovered that insulin receptor activation of PI 3-kinase also helps control glucose 
metabolism in rods and cones at steps in the glycolytic pathway that lead to shunting of more glucose 
into the hexose monophosphate pathway (also called the pentose phosphate pathway), an important 
source of reducing equivalents (mainly NADPH). These are especially important in the retina because 
NADPH participates in three essential functions: 1) Reduction of GSSG to GSH, necessary because the 
retina consumes more oxygen than any other tissue and generates large amounts of reactive oxygen 
species, which must be reduced by endogenous antioxidant proteins that use GSH as a hydrogen donor. 
2) Reduction of the large amounts of all-trans-retinaldehyde (ATR), a retinoid that is produced when 
light activates the visual photosensitive protein rhodopsin.  If allowed to accumulate, ATR chemically 
reacts with the membrane phospholipid phosphatidylethanolamine to eventually produce the very toxic 
A2E, which has been found to accumulate in the retinas and retinal pigment epithelium in patients with 
AMD. 3) Photoreceptor cells must replace 10% of their POS membranes each day, which puts a large 
anabolic load on these cells. NADPH is essential to provide reducing equivalents for lipid and protein 
synthesis. Since others have shown that glucose metabolism in photoreceptors slows with age, Drs. 
Anderson and Rajala are currently pursuing gene therapeutic approaches to enhance the insulin 
receptor/PI 3-kinase pathway in rod and cone cells with goal of maintaining an active production of 
reducing equivalents in older retinas.  Autosomal dominant Stargardt-like Macular Dystrophy (STGD3) is 
a juvenile form of macular degeneration caused by mutations in a gene named ELOVL4 (ELOngation of 
Very Long chain fatty acids-4) because of its sequence homologies to a family of yeast fatty acid 
elongases.  Dr. Anderson and a graduate student (Martin-Paul Agbaga) cloned the ELOVL4 gene and 
expressed the ELOVL4 protein in tissue culture and discovered its true substrate (26 carbon fatty acids) 
and identified its products (28-40 carbon saturated and polyunsaturated fatty acids, respectively 
abbreviated VLC-SFA and VLC-PUFA (PNAS paper, 246). Another graduate student (Sreemathi Logan) 
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expressed wild type (WT) and mutant STGD3 ELOVL4 and showed that the mutant form had no elongase 
activity.  Co-expression of both forms resulted in loss of enzymatic activity of the WT enzyme, indicating 
that the mutant ELOVL4 had a dominant negative effect on ELOVL4 enzymatic activity (281,284,285).  A 
graduate student (Lea Bennett) showed that conditional deletion of ELOVL4 in rods and cones of mice 
resulted in loss of rod photoreceptor cells, reduced rod function, and smaller synaptic vesicles in rod 
photoreceptor terminals (286, 287).  Homozygous expression of the mutant STGD3 gene is neonatal 
lethal from dehydration due to the absence of an ELOVL4 product in the skin that prevents loss of water. 
Dr. Agbaga generated a transgenic mouse line that expresses ELOVL4 only in the skin, which prevented 
death from dehydration. However, these mice, which expressed ELOVL4 only in their skin, developed 
seizures at P19 and died at P21.  Blake Hopiavuori, a graduate student in my lab, carried out a series of 
elegant electrophysiology experiments that determined that the absence of VLC-SFA in synaptic vesicles 
increased the spontaneous fusion of the vesicles, consistent with the spontaneous firing that results in 
seizures.  Supplementing hippocampal neuronal cultures derived from wild type and mutant brains with 
VLC-SFA restored normal firing patterns in the mutant cells.  Based on these findings, the Anderson lab 
is now providing the missing VLC-SFA in the diet of pregnant dams to determine if they can be 
incorporated in utero into the developing brain and prevent the seizure activity.  Since the VLC-SFA are 
not commercially available, we are preparing them from beeswax by base hydrolysis using a procedure 
they developed for isolating the saturated free fatty acids, heating and solubilizing them in methanol, 
and precipitating the VLC-SFA.   These fatty acids are solubilized in olive oil and fed in the diet. 
Preliminary results indicate that the VLC-SFA are taken up by the dam and transported in the blood to 
growing embryos.  Analysis of tissues from the embryos and pups show that the fatty acids are 
incorporated into lipids in their livers.  The dam’s milk also contained the VLC-SFA provided in their diet.  
The significance of these experiments is that they show that it may be possible to treat certain forms of 
epilepsy by providing dietary VLC-SFA.  Future experiments will test the efficacy of VLC-PUFA in treating 
the photoreceptor phenotype caused by conditional deletion of ELOVL4 in rods and cones. If successful, 
this would suggest that children with Stargardt-like Macular Dystrophy could be treated with VLC-PUFA. 
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OKLAHOMA CHEMIST AWARD WINNERS 
 

1971 Wayne White, Ozark-Mahoning Company, for developing commercial processes for stannous 

 flouride and sodium monofluorophosphate, the two flourides most widely used as dentifrice 

 additives. 

1972 No award 

1973 Otis C. Dermer, Oklahoma State University, for his outstanding service to the people of 

Oklahoma in building a first-rate Chemistry Department at Oklahoma State University and for his 

nationally recognized contribution to the chemical nomenclature and chemical education. 

1974 Robert L. Banks, Phillips Petroleum Company, in recognition of his outstanding contributions to 

the field of chemistry in the olefin disproportionation reaction and in catalysis. 

1975 Charles M. Starks, Conoco, Inc., in recognition of and publications on phase transfer catalysis. 

1976 Kang Yang, Conoco, Inc., in recognition of his scientically sound and innovative theoretical 

concepts in radiation chemistry, photochemistry, rate theory, electrochemistry and catalysis, 

and application of chemical kinetics to these concepts. 

1977 Kenneth Darrell Berlin, Oklahoma State University, in recognition of his many, and significant 

 contributions to heterocyclic phosphorus chemistry. 

1978 Gerard Kraus, Phillips Petroleum Company, for his outstanding contributions to the physical 

 chemistry of industrial polymers. 

1979 Lionel M. Raff, Oklahoma State University, for pioneering work in the use of theoretical chemical 

physics as a practical tool for electrical structures, reaction rates, and energy transfer processes. 

1980 Wayne F. Hower, Halliburton Services, for invaluable contributions to the science and practice of 

well completions and well stimulation methods in the petroleum and related industries. 

1981 Alfred Clark, retired from Oklahoma University after retirement from Phillips Petroleum 

Company, in recognition of outstanding contributions to theory and applications of adsorption 

and catalysis. 

1982 Marvin M. Johnson, Phillips Petroleum Company, in recognition of his many innovative 

contributions in the areas of metal passivation on cracking catalysts and reclamation of used 

motor oil. 

1983 Simon Wender, University of Oklahoma, for his contributions to the understanding of the 

chemistry and biochemistry of plant phenolics. 

1984 E. J. Eisenbraun, Oklahoma State University, in recognition of his many contributions in the field 

of natural products and high purity organic chemicals. 

1985 Dick van der Helm, University of Oklahoma, in recognition of his contributions in the field of 

 structural analyses by x-ray crystallography. 

1986 Sherril D. Christian, University of Oklahoma, in recognition of his contributions to the field of 

colloid chemistry. 
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1987 Francis J. Schmitz, University of Oklahoma, for his achievements in the insolation, 

characterization, and pharmacological applications of marine natural products. 

1988 Marvin K. Kemp, Amoco Production Company, for his contributions in developing and expanding 

the science enrichment program for fourth and fifth grade students, education and practical 

geochemistry research applications. 

1989 Glenn Dryhurst, University of Oklahoma, in recognition of outstanding achievements in the field 

of chemical research and education in the state of Oklahoma. 

1990 Horace A. Mottola, Oklahoma State University, in recognition of his contributions in the areas of 

 continuous flow kinetics and immobilized enzymes. 

1991 No award 

1992 Elizabeth Anne Nalley, Cameron University, in recognition of her contributions to the teaching of 

 chemistry to grade school, high school, and college students. 

1993 Bing M. Fung, University of Oklahoma, in recognition of his contributions in the fields of liquid 

crystals and nuclear magnetic resonance spectroscopy. 

1994 No award. 

1995 Gilbert J. Mains, Oklahoma State University, in recognition of his contributions in the fields of 

 photochemistry and computational chemistry and as an educator. 

1996 Max P. McDaniel, Phillips Petroleum Company, in recognition of his contributions to olefin 

 polymerization catalysis and the polyethylene industry. 

1997 Donald L. Thompson, Oklahoma State University, for pioneering work in molecular dynamics and 

 contributions to chemistry in Oklahoma. 

1998 Roger E. Frech, University of Oklahoma, for his contributions in the research of solid state ionic 

materials, teaching and mentoring students, and establishing cooperative research centers with 

other Oklahoma scientists. 

1999 Warren T. Ford, Oklahoma State University, for his outstanding contributions in polymer 

chemistry. 

2000 Robert E. Howard, University of Tulsa, for outstanding contributions to chemical education at 

the elementary, secondary, and college levels. 

2001 George R. Waller, Oklahoma State University, for outstanding contributions to biochemistry, 

mass spectrometry, and natural product chemistry. 

2002 P. K. Das, Phillips Petroleum Company, for outstanding contributions to computational methods 

for catalyst design with emphasis on the development and characterization of metallocene-

based polyolefin catalysts.   

2003 James Weaver, Halliburton Research Services, for contributions in chemistry for improving 
petroleum production efficiency and worker safety with minimum environmental impact.   
 

2004 Daniel E. Resasco, University of Oklahoma, for outstanding contributions in nanotechnology and 
in petroleum refining. 
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2005 Neil Purdie, Oklahoma State University, for outstanding contributions in chemical education at 
the university level and for the development of a computer program for assisted analysis of lipid 
profiles. 

 

2006 Donald D. Knudsen, ChevronPhillips Company, for outstanding contributions to the field of 
polyolefin catalysis and outstanding leadership and technical expertise in the development and 
commercialization of selective 1-hexene technology. 

 

2007 Ziad ElRassi, Oklahoma State University, for outstanding contributions to chemistry in the state 
of Oklahoma in the field of chromatography, especially in the area of liquid phase separation 
techniques. 

 

2008 Joe Allison, Conoco Company, for outstanding contributions to chemistry over broad areas 
spanning the oil, gas, and chemical industries and his significant service to the ACS on both the 
local and national levels. 

 

2009 Richard A. Bunce, Oklahoma State University, for outstanding contributions to synthetic organic  
chemistry and the development of tandem reactions for the synthesis of carbocyclic and 

heterocylic systems. 

2010 Jiten Chatterji, Halliburton Energy Services, for outstanding contributions in the areas of 
cementing and fracturing in the industry of oil recovery. 

 

2011 Dale Teeters, University of Tulsa, for outstanding contributions in fabrication and 
characterization of electrolyte systems in nanoporous membranes.   

 

2012 Donna Nelson, University of Oklahoma, for outstanding contributions in unifying additions to 

alkenes via physical organic chemistry, determining SWCNT functional group molecular level 

interactions, quantifying research university STEM faculty demographics, and chemical advising 

to congress, television, and professional organizations. 

2013 Tushar Choudhary, Phillips 66 Research Center, for outstanding work in clean fuels optimization, 

diesel hydrotreating catalysis, catalyst development for gasoline desulfurization, clean hydrogen 

production for fuel cell applications, and oxidation catalysis. 

2014 Allen W. Apblett, Oklahoma State University, for outstanding contributions in chemical research, 

 education, leadership, and entrepreneurship in the state of Oklahoma. 

2015 A. K. Fazlur Rahman, Oklahoma School of Science and Mathematics, for outstanding 

contributions in chemical education and leadership at the secondary level and the college level. 

2016 Frankie Wood Black, Director of Process Technology at Northern Oklahoma College and Principal 

of Sophic Pursuits, Inc., for outstanding contributions in the oil and gas industry and in chemical 

education from the elementary to college level in the State of Oklahoma. 

2017 Dwight L. Myers, East Central State University, for outstanding contributions in chemical 

education at the college level. 

2018 Robert E. Anderson, University of Oklahoma Sciences Center, for outstanding contributions to 

the understanding of the role of lipids in visual function, the discovery of the importance of 

docosahaenoic acid in retina function, and for mentoring students. 
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OKLAHOMA CHEMIST AWARD 

 The Oklahoma Chemist Award was initiated in the early 1970s and was primarily started by Dr. 

George R. Waller who was a faculty member in the Biochemistry Department at Oklahoma State 

University.    Oklahoma is divided into five sections of the American Chemical Society, and each Section 

agreed to support this award on an annual basis.  The concept for the award was to honor truly 

outstanding contributions made to the science and to the state by a chemist in recent years within the 

state of Oklahoma.   Although originally designed to honor research chemists, an amendment was 

introduced in the 1980s to allow candidates to be nominated who had made extraordinary contributions 

to the area of chemical education whether it be to youth or to the public in general.  Three such awards 

have been made to chemical educators over the years since the inception of the award in 1971.  One 

award was to be given each year if a suitable candidate was identified from the research community of 

from education.  The original award consisted of $500 and a handsome plaque formed in the shape of 

the state of Oklahoma. 

 One member from each of the five Sections was appointed to compose a reviewing committee 

to accept nominations which were to be received around February 1 of each new year.  The date was to 

permit sufficient time for the winner to be selected and to receive the cash award and plaque at the 

next annual Pentasectional Meeting in the spring.   The Pentasectional Meeting brings together chemists 

from academia and from industry within the state one time each year to present research results.  It is 

the largest meeting of chemists in Oklahoma. 

 The OKLAHOMA CHEMIST AWARD is the most prestigious award given to a chemist within 

Oklahoma.   The award now consists of $1000 as well as the plaque described above.  A brief description 

of the accomplishments by the recipient are are engraved on the plaque and are submitted, along with a 

photo of the winner, to Chemical and Engineering News for official publication in a forthcoming issue. 

Chemical and Engineering News is a major publication of the American Chemical Society and has world 

wide distribution.   
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ORIGINAL FUNDING PLAN FOR THE OKLAHOMA CHEMIST AWARD 

 The origin of the Oklahoma Chemist Award was established in 1970 with the first recipient being 

named in 1971.  Each section was to nominate a person to vote on the selection of nominees with the 

Chair to be permanent for at least several years to maintain consistency, supervise the voting, and seek 

additional funds from sources other than the 5 sections.  Roger Baldwin was the Chair of the Awards 

Committee for many years and did superb job in all aspects of the award duties.  I was appointed to the 

Chair when he elected to retire. 

 As I understood the situation when I became Chair of the Oklahoma Chemist Awards 

Committee,  the Chairs of the 5 sections originally met sometime shortly after the initial establishment 

of the award to determine a consistent method of funding.  It was decided that each section would 

contribute $100.00 each year to maintain the award which originally was $500.00 plus the cost of a 

plaque.  To the best of my knowledge, the starting fund was set at $1,000.00 to cover nearly 2 years of 

the award, assuming the account would earn interest in a bank.  When the award value was raised to 

$1,000.00/year, the  contribution from each section was to be increased.  I am not certain of the exact 

level of contribution/section, but it was between $150.00 to $200.00/year.  In addition, the Chair of the 

Awards Committee was to vigorously pursue finding other sources of funds for the award outside of the 

5 sections.  Since I accepted the Chair of the Awards Committee, some additional funds have been 

obtained from Conoco, Phillips, and Kerr-McGee before the latter left OKC.  No success has been 

achieved with the former two sources for several years. Efforts have been extensively made to obtain 

funding from Halliburton Services, but without success in spite of the fact that two recipients of the 

award have been at Halliburton.  An initial contact with Tinker Base in OKC has been made with the 

potential of having our request being considered for the budget next year. 

 Last year Dr. Donna Nelson, Dr. Ann Nalley and myself met and discussed several other potential 

sources of funds for the award.  Such sources as Devon, Chesapeake, and Continental Resources are 

potential donors since the award also is available to chemists and chemical engineers.  Work is in 

progress to seek some funding from any of these three companies.  If anyone has knowledge of other 

companies, it would be worthwhile to investigate them.  Actually, if there was a single donation of 

$10,000.00, the award could be covered for nearly 10 years, assuming some interest could be added 

to the principal on an annual  basis.  I welcome any comments, suggestions from any section member. 

 
K. Darrell Berlin, Chair 

Oklahoma Chemist Awards Committee 
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Return to Schedule of Events 

Morning Presentation Schedule 

Session 1 – Analytical – Room 3030, Keplinger Hall 

10:00-10:20 (A1) Selective Electrodeposition of Polyaniline on Transparent Electrodes 

using Ferrofluids and Magnet Arrays 
Denise M. Wirth,1 Katie Burch,1 and Gabriel LeBlanc1* 
1The University of Tulsa 

10:20-10:40 (A2) Transmission Infrared Imaging Microscopy and Multivariate Curve 

Resolution Applied to the Forensic Examination of Automotive Paints 
Francis Kwofie, Undugodage Don Nuwan Perera, Matthew D. Allen, Barry K. 

Lavine* 

Oklahoma State University 

10:40-11:00 (A3) Bringing the Lab to the Sample: Rugged Scientific Instruments for 

Field and Industrial Use 
Ken Schmidt*  

Wilson Analytical Service Inc., Sherwood Park, Alberta, Canada 

 

11:00 – 11:20 (A30) Electrochemical Control of the Thermal Stability of Atomically Thin 

Ag Films on a Au(111) Single Crystal Surface using EC-STM  

J.A. Phillips1, H. Morgan, L. Harville, G. LeBlanc, E.V. Iski1*  

University of Tulsa  

 
Session 2 – Biochemistry/Environmental – Room 3010, Keplinger Hall 

10:00-10:20 (A4) Fluoride Mechanisms of Toxicity 
William Potter   

The University of Tulsa 

 

10:20-10:40 (A5) in vitro Glycosylation of the Membrane Glycoprotein γ-Sarcoglycan 
Leshani Ahangama Liyanage, Ahmad M. Jamaleddine and Gabriel A. Cook 

 

10:40-11:00 (A6) RNA-independent DNA cleavage activities of Cas9 and Cas12 
Hari Priya Parameshwaran1, 2, Ramya Sunderasan1, 2, S.D Yogesha1, 3, Mark 

Walter Keilbarth1, 4, and Rakhi Rajan1 

University of Oklahoma 

 

11:00-11:20 (A7) Transmission Disrupting the Pheromone Detection System of Ostrinia 

Furnacalis: Expression, Purification and Biophysical 

Characterization of Pheromone Binding Protein 2 for the Structure 

Determination 
Salik R Dahal ,  Summan Mazumder, Bharat Chaudhaury, Smita Mohanty* 

Oklahoma State University 

 

11:20-11:40 (A8) Bio-based flame retardant polyol for rigid polyurethane foams 
Sanket D. Bhoyate, Pawan K. Kahol, Ram K. Gupta* 

 Pittsburg State University 
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Session 3 – Organic – Room 3005, Keplinger Hall 

10:00-10:20 (A13) Electrochemical synthesis of a C-6 substituted piperidine analog  
Mathew Paramel,1 Eli Gress,1 and Syed R. Hussaini1* 
1The University of Tulsa  

 

10:20-10:40 (A14) Copper-catalyzed Sulfide Contraction Reaction Using Diazo 

Compounds 
Arpan Pal,1 and Syed R. Hussaini1* 
1The University of Tulsa 

 

10:40-11:00 (A15) Photocatalytic Prenylation of Perfluoroarenes 
Sonal Priya1 and Jimmie D. Weaver1* 
1Oklahoma State University 

 

11:00-11:20 (A16) Dynamic Covalent Chemistry and Catalysis 
Jeanne L. Bolliger,1* 
1Oklahoma State University 

 

11:20-11:40 (A18) Formation of N-Sulfonyl Imines Using a Light-Promoted, N-Centered 

Radical Iminoiodinane/I2 System  
Megan D. Hopkins,1 Kristina Scott,1 Lucas J. Schroeder,1 and Angus A. Lamar1* 
1The University of Tulsa 

 

11:40-12:00 (A31) Chemicals Methods for Enhancement of Pipeline Integrity 

Wayne W. Frenier 

Frenier Chemistry Consultants 
 

 

Session 4 – NASA EPSCoR – Room 3045, Keplinger Hall 

11:00-11:20 (C1) Electrical Impedance Studies of Fe-doped ZnO Nanoparticles 
Ganga Raj Neupane1 and Parameswar Hari1  

The University of Tulsa 

 

11:20-11:40 (C2) Hydrolysis of Acetates: A Novel Method for Fabricating Ni, Cu & Zn 

Oxide Thin Films for Photovoltaics 
Dewan Russel Rahman, Dr. Allen Apblett* 

Oklahoma State University 

 

11:40-12:00 (C3) Growing Microalgae for Space Applications – A Modeling and 

Experimental based investigation of an Algae Photobioreactor 
Indreesh Badrinarayanan,* Daniel W. Crunkleton, and Tyler W. Johannes  

The University of Tulsa 
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Session 5 – Inorganic – Room 3030, Keplinger Hall 

2:00-2:20 (A9) Synthesis and formation mechanism of iron nanoparticles in graphitized 

carbon matrix using biochar from biomass model compounds as a support 

Sai Teja Neeli, Hema Ramsurn* 

The University of Tulsa 

 

2:20-2:40 (A10) Selective and quantitative removal of extra-framework aluminum species in 

HZSM-5 zeolites 

Maryam Abdolrhamani, Kuizhi Chen, and Jeffery L. White* 

Oklahoma State University 

 

2:40-3:00 (A11)  Synthesis of Studies of Cobalt Cubes: Catalysts to Split Water? 

A.K. Fazlur Rahman 

Oklahoma School of Science and Mathematics   

 

3:00-3:20 (A12)  Methane Dehydroaromatization – A Study on Reaction Mechanism 

Vaidheeshwar Ramasubramanian, Hema Ramsurn* and Geoffrey L. Price 

The University of Tulsa 

 

3:20-3:40 (A17) Effects of temperature on the Optical properties of indium tin oxide (ITO) 

and Au nanoparticles suspended in a thermal fluid 

Ebrima Tunkara, Todd Otanicar, and Kenneth P. Roberts 

The University of Tulsa 

Session 6 – Physical – Room 3010, Keplinger Hall 

2:00-2:20 (A26) Direct Measurements of the Alkyl Chain Tilt Direction in Alkanethiol Self-

Assembled Monolayers (SAMs) with Scanning Tunneling Microscopy 

(STM) 
Mitchell P. Yothers, and Lloyd A. Bumm1;  

The University of Oklahoma 

 

2:20-2:40 (A27) Alkyl Chain-Packing Driven Structures of n-Decanethiol Self-Assembled 

Monolayers on Reconstructed Au(111) Substrates:  A Comparative 

Molecular Dynamics Study 

S. Bhattacharya1, L. Huang2, and L. A. Bumm1  

University of Oklahoma 

 

2:40-3:00 (A28) Porous Inorganic-Organic Framework Polyhedral Oligomeric 

Silsesquioxanes (POSS) as Hydrogen Storage Materials  
Delwar Hossain,1* A.K. Fazlur Rahman,1 Charles U. Pittman, Jr.2 
1Oklahoma School of Science and Mathematics 2 Mississippi State University 

 

3:00-3:20 (A29) Modeling Surface Reflection Absorption Infrared Spectroscopy (IRRAS) of 

Self-assembled Monolayers (SAMs):  Developing the Complex Refractive 

Index Tensor for Oriented Molecular Films from Molecular Dynamics (MD) 

Simulations 

Russell B. Hobson, Antonius Ghanim, Lloyd A. Bumm 

University of Oklahoma 
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Session 7 – Organic – Room 3005, Keplinger Hall 

2:00-2:20 (A19) Catalytic and Chemoselective Michael Addition of Natural and Non-

Natural Amino Acids  
Kip Teegardin,1 Lacey Gotcher,1 and Jimmie Weaver1 
1Oklahoma State University 

 

2:20-2:40 (A20) Highly Selective Perfluoro- and Polyfluoroarylation of Oxazolones; 

Synthesis of Unnatural Polyfluorinated α-Amino Acids 
Kip Teegardin, 1 Lacey Gotcher,1 Jimmie Weaver1 
1Oklahoma State University 

 

2:40-3:00 (A21)  Diels-Alder Reaction between Electron Rich Dienes Dienophiles 
S.R. Hussaini,1* Z. Wang1, K. Chiba,2 Y. Okada,3 Y. Imada, 2 A. Ozaki,2 . Pal,1  

Y. Yamaguchi,2 and M. Paramel1  
1The University of Tulsa, 2Tokyo University of Agriculture and Technology 

 

3:00-3:20 (A22) Arene and Heteroarene Bromination via Visible-light Photocatalytic 

Activation of N-Bromosuccinimide  
David A. Rogers,1 Roxanne Brown,1 Eric Ko,1 Zach Brandeberg,1 Megan D. 

Hopkins,1 and Angus A. Lamar,1*    
1The University of Tulsa 

 

3:20-3:40 (A23) Visible light mediated generation of trans-cyclohexene and its 

utilization in the synthesis of cyclic bridged ethers 
Jon I. Day,1 Kamaljeet Singh,1 Winston Trinh, and Jimmie D. Weaver1*; 
1Oklahoma State University 

 

3:40-4:00 (A24) Synthesis and Characterization of Benzodithiophene-S,S-Tetraoxide 

Based n-type Organic Semiconductors 
Santosh Adhikari,1 Vishal Yeddu,2 Do Young Kim,2 and Toby L. Nelson1*; 
1Oklahoma State University 

 

4:00-4:20 (A25) Highly Flame Retardant Polyurethane Foams Synthesized using 

Orange Peel Oil based Polyols 
Chunyang Zhang,1 Sanket Bhoyate1, P. K. Kahol2, Ram K. Gupta1,3* 

1Department of Chemistry, Pittsburg State University 

 

4:20-4:40 (A32) Synthesis of 1-aryl-5-nitro-1H-indazoles and a general one-pot route 

to 1-aryl-1H-indazoles  

Joel K. Annor-Gyamfi, Krishna Kumar Gnanasekaran and Richard A. Bunce*, 

Oklahoma State University 
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Session 8 – NASA EPSCoR – Room 3045, Keplinger Hall 

2:00-2:20 (C4) Analysis of trap states in nanostructured ZnO/CuO heterojunction 

solar cells 
Amrit Kaphle1 and Parameswar Hari*1  

The University of Tulsa 

 

2:20-2:40 (C5) Influence of Temperature and Light Quality on Growth Kinetics and 

Nutrient Composition of Chlamydomonas reinhardtii 
Xiangpeng Li, and Tyler W. Johannes*  

  The University of Tulsa 

 

2:40-3:00 (C6) Preparation of Cobalt-Doped Zinc Oxide Films via Deposition and 

Decomposition of Layered Hydroxides. 
Allen W. Apblett,1* and Travis Reed1;  

Oklahoma State University 

 

3:20-3:40 (C7)  Solar Down-Conversion to Photosynthetic Wavelengths 
Mahsa Raja, 1 Todd Otanicar, 1 Kenneth Roberts, 1 Parameswar Hari, 1 Ty 

Johannes and 1 Daniel Crunkleton 
  The University of Tulsa  
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Morning Poster Session (Abstracts B21-B39; B45-B51)     10:00-12:00 
 
Inorganic 

B21. Synthesis and Characterization of Pincer Pyridine-based N-Heterocyclic Carbenes 

with Electron Withdrawing Wingtip Substituents 
Jennifer Minnick1, Rachel Ammons1, and Laleh Tahsini1*; 

Oklahoma State University 

 

B22. Molybdenum (VI) Amidate Complexes and Reactivity Studies 
Joshua Mile Smith,1 Robert K Thomson1*; 
1University of Oklahoma 

 

B23. Shape-Controlled Reduction of Iron Oxyhydroxide to Magnetite 
Menuka Adhikari1 and Dr. Yolanda Vasquez1,* 

Oklahoma State University 

 

B24. Investigating the Functionalization of Gold Nanorods with Polyvinylpyrrolidone 
Stephen Kane1, William Corbitt1 and Dr. Nathan Green1 

Northeastern State University, Broken Arrow, OK 

 

B25. C-C and C-N Cross-Coupling Reactions Catalyzed by Copper Complexes of Pincer 

N-heterocyclic Carbenes 
Doaa Domyati1, Reza Latifi1, Laleh Tahsini1* 
1Oklahoma State University 

 

B26. Nanocrystalline Late Transition Metal Oxides as Catalysts for the Synthesis of 

Trans-Chalcone 
Abdulmajeed Alayyaf,1 and Allen Apblett1*; 
1Oklahoma State University  

 

B27. Europium (III) Doped Yttrium (III) Oxide Nanosheets and Nanotubes for Photonic 

Applications: Synthesis and Spectroscopic Measurements  
William Wang,1 A. K. Fazlur Rahman,1 and Peifen Zhu2*; 
1The Oklahoma School of Science and Mathematics, 2The University of Tulsa 

 

B28. Conversion of Zn3P2 to ZnS using Elemental Sulfur Powder as a Sulfur Source 
Yi-Wei Wang1 and Yolanda Vasquez1,* 

Oklahoma State University 

 

B29. Multifunctional Nanostructured Cobalt Oxide@Polypyrrole for Energy Storage and 

Generation Applications 
Chen Zhao1, C. Zhang1, K. Siam1, P. K. Kahol2, Ram K. Gupta1*  
1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 

 

B30. Electronic interaction in copolymers of vinylferrocene and alkylated vinylimidazole 
James Eaton and Charles J. Neef* 

Pittsburg State University 
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B31. Fmoc-Cys-Bni conjugated Gold Nanorods as a Potential Drug Delivery System 

Shoukath Sulthana, 1 Karen Castaneda, 2   Katja Michael, 2 and Yolanda Vasquez1*; 
1 Department of Chemistry, Oklahoma State University, Stillwater, OK, 74078 
2 Department of Chemistry, University of Texas, El Paso, TX, 79968 

 

B32. Electronic properties of random copolymers of thiophenes and benzobisthiazole 

Jacob Wylie and Charles J. Neef 

Pittsburg State University 

 

B33. The Synthesis of Polyaluminum Oxy-hydroxide Clusters in Aqueous Conditions Using a 

Dissolution Process 
Chris Graves,1 Chalita Thompson,1 and Eric S. Eitrheim1* 
1University of Central Oklahoma 

 

Organic 

B34. 2,3,5,6-Tetramethyl-1,4-di(N-nitrosoacetamido)benzene:  An Unusually Stable N-aromatic-

N-nitrosamide 

Matthew Houck,1 Douglas R. Powell,1 Daniel T. Glatzhofer1*; 
1University of Oklahoma, Norman, OK, 73072  

 

B35. Modification of Gold Nanoparticle Surface with Polyamidoamine (PAMAM) Dendrimers to 

Increase Biocompatibility 

Samira Darbandi, and Dr. Nathan Green 

Northeastern State University, Broken Arrow, OK 

 

B36. Fabrication of Conductive Organic Fibers as Non-metallic Electrodes and Interconneccts 

for Clinical Applications 

Santosh Adhikari1, Megan Hays,1 Bertram Richter2, Saadyah Averick2, and Toby L. Nelson1*; 
1Oklahoma State University 2Allegheny Health Network, PA 

 

B37. Synthesis of a New Palladium Catalyst for the Heck Cross-Coupling Reactions 

Dillon Kerr,1 Guillermo Ardon,1 and Jeanne Bolliger1*; 
1Oklahoma State University  

 

B38. Progress towards understanding of metal catalysed direct arylation of benzodithiophene-

S,S-tetraoxide 

Fathima F Pary1, Manjaly J. Ajitha2, Djamaladdin G. Musaev2* and Toby L Nelson1* 
1Oklahoma State University, Stillwater, OK 
2Emory University, Atlanta, Ga. 

 

B39. Carbenoid Initiated Cascade Reactions for the Stereoselective Synthesis of Functionalized 

Medium Size Heterocycles  

Kiran Chinthapally,1 Nicholas P. Massaro,1 and Indrajeet Sharma 1*  

1Department of Chemistry and Biochemistry, and Institute of Natural Products Applications and 

Research Technologies University of Oklahoma, 101 Stephenson Parkway, Norman, Oklahoma 

73071, United States University  
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Physical 

 

B45. Spectroscopic Study of Ion-ion Interactions in Binary Solutions of Ionic Liquids and 

Inorganic Salts 
Travis Young1 and Christopher M. Burba1*; 
1Northeastern State University 

 

B46. Ab Initio calculations of possible heptacoordinate and octacoordinated carbon in 

ionic hydrocarbon compounds 
George Wang1, Fazlur Rahman1, Bin Wang2. (1) Oklahoma School of Science and Mathematics, 

Oklahoma City, OK 73104, USA; (2) School of Chemical, Biological and Materials Engineering, 

The University of Oklahoma, Norman, OK 74104, USA 

 

B47. Modeling and Imaging of DNA Origami 
Michael Smith,1 Rebecca Jordan,1 Joseph Reynolds,1 and Nathaniel Green1*; 
1Northeastern State University 

 

B48. Nanocomposites of polypyrrole and cobalt oxide as efficient and stable 

multifunctional materials for supercapacitors and overall water splitting 
Ahlam Alghamdi1, K. Siam1, P. K. Kahol3, Ram K. Gupta1,2* 

1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Kansas Polymer Research Center, Pittsburg State University, Pittsburg, Kansas 66762, USA 
3Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 

 

B49. An ab initio Study of Gaseous Cobalt Hydroxides 
Dwight L. Myers,1*; 
1East Central University 
 

B50. Highly Efficient Cobalt-based Nanostructured Materials for Overall Water Splitting   

M. Altammar1, S. Bhoyate1, C. Zhao1, K. Siam1, P.K. Kahol2, Ram K. Gupta1,3* 

1 Dept. of Chemistry, Pittsburg State University, 2 Dept. of Physics, Pittsburg State University,    
3Kansas Polymer Research Center, Pittsburg State University 

 

B51. Kinetics Study of the Reaction of Ferric Salt with 2-Oximinopropionate   
Waleed Alamier,1 Dr. Allen Apblett *1;  
1Oklahoma State University 
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Afternoon Poster Session (Abstracts B1-B20; B40-B44; B52-56)      2:00-4:00 
 
Analytical 

B1. Mass Spectrometry Analysis of Non-Adherent Single Cancer Cells: Towards Studies 

of Patient Cells Obtained from Liquid Biopsy 
Devon H. Colby,1 Shawna J Stadke,1 Naga Rama Kothapalli,1 Anthony W. G. Burgett,1 and 

Zhibo Yang1*; 
1The University of Oklahoma 

 

B2. 20 K Matrix Isolation of Flutamide in Argon Using FTIR Spectroscopy 
Teja R. Reaves-Mckee1, Joel T. Coates1, Adam H. Frankamp1, Gary Ritzhaupt, and William B. 

Collier* 

Oral Roberts University 

B3. High Temperature X-ray Diffraction up to 1500°C in Air using a Quadrupole 

Lamp Furnace on a Laboratory Diffractometer 
Daniel R. Lowry,1* Gregory Dillard,1 Feng Lu1,2 and Pankaj Sarin1,2; 
1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2Helmerich 

Research Center, Oklahoma State University, Tulsa 

 

B4. Advanced Materials Characterization Facility at the Helmerich Research Center at 

OSU-Tulsa 
Feng Lu,1,2* Pankaj Sarin,1,2 and Raman P. Singh1,2; 
1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2Helmerich 

Research Center, Oklahoma State University, Tulsa 

 

B5. Application of Gas Chromatogrpahy Mass Spectrometry-Selective Ion Monitoring 

with Solid Phase Microextraction in the Analysis of Garlic Breath 
Benjamin J. Loewen, Haven L. Haas and Norman E. Schmidt*;  

Tabor College, Hillsboro, Kansas, 67063 

 

Biochemistry/Environmental 

 

B6. Magnetic nanosensor platform for the fast and accurate detection of bacterial 

contaminants in platelet concentrates 
Tanuja Tummala, Rebekah Elliott, Wesley Brantley, Tuhina Banerjee and Santimukul Santra 

             Pittsburg State University 

 

B7. Venom:Antivenom Immune Complex Binding Assay Using Size-Exclusion High-

Performance Liquid Chromatography (SE-HPLC)  
Charles G. Sanny,1  and Crystal A. Shults1; 

Oklahoma State University Center for Health Sciences 

 

B8. Magneto-Plasmonic Nanosensors for the Multiparametric Detection of Ebola Virus 
Sneha Ramanujam, Tuhina Banerjee and Santimukul Santra* 
Pittsburg State University 
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B9. Drug Cocktail-Carrying Nanomedicine for the Treatment of Cancer 
Ren Bean,1 Quentin Austin, Laci Hadorn, Shuguftha Naz, Tuhina Banerjee, Shrikant Anant# and 

Santimukul Santra* 

*Department of Chemistry, Pittsburg State University, Pittsburg KS 66762 

#Surgery, Univ. of Kansas Medical Center, Kansas City, KS, United States. 

 

B10. Synthesis and Characterization of Ethyl 4-(4-Dimethylaminophenyl)-6-Methyl-2-Oxo-

1,2,3,4-tetra-Hydropyrimidine-5-Carboxylate and Results of Testing on MDA-MB-468 

Breast Cancer Cells 
Brandon Garner,1 William Ranahan2, and Lois Ablin1* 

Oral Roberts University  

 

B11. Mechanism of yeast N-glycosylation: Structural characterization of Ost4p and its mutant  
Bharat Chaudhary,1 Suman Mazumder,2 and Smita Mohanty*; 
1Oklahoma State University, Stillwater, OK 74078 

 

B12. Year Two of the You Are What You Eat Summer Academy 
Daniel M. McInnes,1* Charles M. Crittell1;  
1East Central University 

 

B13. The protein kinase inhibitor H-89 blocks a metabolic switch in cells lacking the tumor 

suppressor p27kip1  

Raneem Khattab1*, Ahlam Alarbi1, Robert J. Sheaff1 

1The University of Tulsa 

 

B14. Coordination of Alkyl Nitroso Compounds with Myoglobin: Effect of Ligand Sterics on 

RNO Binding and Complex Stability 

Viridiana E. Herrera,1 Samantha M. Powell,1 Jun Yi,1 Bing Wang,1 Leonard M. Thomas,1 George 

B. Richter-Addo1*; 
1Price Family Foundation Institute of Structural Biology and Department of Chemistry and 

Biochemistry, University of Oklahoma, Norman, OK  

 

B15. Structural Comparison of the Interactions Between Hydroxylamine-based Ligands with 

Myoglobin and Hemoglobin  
Samantha M. Powell,1 Bing Wang,1 Viridiana Herrera,1 Kiana Yang,1 Nancy Nguyen,1 Leonard 

M. Thomas1 and George B. Richter-Addo1*; 
1Price Family Foundation Institute of Structural Biology and Department of Chemistry and 

Biochemistry, University of Oklahoma, Norman, OK 73019 

 

B16. Glucose Control of a Metabolic Switch in Cells Lacking the Tumor Suppressor p27kip1 

Sarah Sullivan,1 Robert Sheaff,1  
1The University of Tulsa, Tulsa, OK 74104 

 

B17. Metabolic Response of Cells Lacking the Tumor Suppressor p27kip1 to Low Oxygen Levels 
Ayah Saleh1, Dana Thomas2, Robert J. Sheaff1 

University of Tulsa 

B18. FT-IR investigation of C-C bond formation on TiO2-based nanomaterials 

Salehin Mahbub and Dilip K Paul  

Pittsburg State University 
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B19. Development of Inexpensive Ceramic Membranes using Geopolymers 

Ying Xu,1* Daniel R. Lowry,1 Shailesh Dangwal,2 Seok-Jhin Kim,2 Khaled A. Sallam,3,4 and 

Pankaj Sarin1,4; 

1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2School of 

Chemical Engineering, Oklahoma State University, Stillwater; 3School of Mechanical and 

Aerospace Engineering, Oklahoma State University, Stillwater; 4Helmerich Research Center, 

Oklahoma State University, Tulsa 

 

B20. Highly flame retardant phosphorus polyol for rigid polyurethane foams 
Sanket Bhoyate,1 Camila Zequine,1 Pawan K Kahol,2 Ram K. Gupta1* 

Pittsburg State University 

 

B42. Amino Acid Metabolism by Cells Lacking the Tumor Suppresser p27kip1 

Rajdeep Kaur, Robert J. Sheaff 
1The University of Tulsa 

 

Organic 

 

B40. Catalytic Michael Addition of Amino Acid derivatives; Access to Non-Natural Amino Acids 

Lacey Gotcher,1Kip Teegardin,1 Jimmie Weaver1 
1Oklahoma State University 

 

B41. Development of a New Palladium Catalyst for Suzuki Cross-Coupling Reactions 

Guillermo Ardon,1 Dillon Kerr,1 and Jeanne Bolliger1*; 
1Oklahoma State University  

 

B44. A Student’s Choice to Pursue STEM:  an Analysis of Influencing Factors and Methods of 

Intervention 

Alyssa Gerick1, Gary Ritzhaupt1, Nassus Brown2, Lois Ablin1* 
1 Department of Biology and Chemistry, Oral Roberts University, Tulsa, OK 
2Da/Pro Rubber, Inc., Broken Arrow, OK 

 

B52. C–H Arylation of Electron Deficient Arene-Hs via Visible Light Photocatalysis    
Roukaya El Mokadem1, Ryne Overfield1, and Jimmie Weaver1 

1Oklahoma State University 

 

B53. Magnetic Resonance Nano sensors for the Investigation of Influenza Binding and Fusion 

Mechanisms 

Vedant Jain, Tuhina Banerjee and Santimukul Santra* 

*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 

 

B54. Herbal Drug Synergizes the Therapeutic Effect of CT20p Peptide in Cancer Treatment 

Saloni Darji,1 Tanuja Tummala,1 Tuhina Banerjee,1 Annette Khaled,† Shrikant Anant‡ and Santimukul 

Santra1,* 

*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
†College of Medicine, University of Central Florida 
‡Department of Surgery, KUMC. 
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B55. Synthesis of aryl-substituted angular-fused tricyclic amides  

Field M. Watts and Richard A. Bunce*, Department of Chemistry, Oklahoma State University, 

Stillwater, OK  74078-3071 

 

B56. Analyzing the potency of ‘sweep pills’ in transporting cuttings within directional wells  

Flavio Rodriguez1, Sikandar Batra1*; 
1The University of Tulsa  

 

ABSTRACTS 

A1.  Selective Electrodeposition of Polyaniline on Transparent Electrodes using 

Ferrofluids and Magnet Arrays 

Denise M. Wirth,1 Katie Burch,1 and Gabriel LeBlanc1*; 

1The University of Tulsa 

Electrically conducting polymers, such as polyaniline, have numerous applications in the field of 

organic electronics, including use as thin-film transistors, light-emitting diodes (LEDs), and solar 

cells.  In each of these applications, the conducting polymer needs to be deposited on a substrate 

in a certain pattern dictating its function.  Current methods of patterning these materials have 

several limitations, including high complexity steps requiring specialized instrumentation.  Here, 

we present a simple patterning technique that uses a ferrofluid and magnet array to 

electrochemically deposit polyaniline on desired regions of the electrode.  This method utilizes 

the strong interaction between a ferrofluid and magnet, as well as various surface chemistry 

modifications to achieve the desired patterns.  In addition, a second material can be deposited on 

the electrode in the unpatterned regions.  Taken together, our results provide a proof-of-concept 

for a general method of patterning conductive polymers on transparent and flexible substrates. 

A2. Transmission Infrared Imaging Microscopy and Multivariate Curve Resolution 

Applied to the Forensic Examination of Automotive Paints 

Francis Kwofie, Undugodage Don Nuwan Perera, Matthew D. Allen, Barry K. Lavine* 

Department of Chemistry, Oklahoma State University, Stillwater, OK 7407 

In the forensic examination of automotive paint, each layer of paint is hand sectioned and 

analyzed individually by IR spectroscopy.  However, this approach is time consuming.  

In addition, sampling too close to the boundary between adjacent layers can pose a 

problem as it produces an IR spectrum that is a mixture of two layers.  Not having a 

“pure” spectrum of each layer prevents a meaningful comparison and in the situation of 

searching an automotive database will prevent the forensic paint examiner from 

developing an accurate hit list of potential suspects.  These two problems have been 

addressed by collecting concatenated IR data from all paint layers in a single analysis by 

scanning across the cross sectioned layers of the paint sample using an IR imaging 

microscope. Decatenation of the concatenated IR data is achieved using multivariate 

curve resolution. Comparing the reconstructed IR spectrum of each layer against an IR 

spectral library from an automotive paint database demonstrates that it is possible to 

identify the correct line and model of the vehicle using these reconstructed spectra.   
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A3. Bringing the Lab to the Sample: Rugged Scientific Instruments for Field and 

Industrial Use 

Ken Schmidt1* 

1Wilson Analytical Service Inc., Sherwood Park, Alberta, Canada 

Accurate analytical determinations in difficult environments used to mean living with a 

compromise between scientific accuracy and instrument survival. Using optically-stabilized, 

discrete LED light sources (from 365 nm in the UV up to the end of the visible spectrum) coupled 

to compact CCD-based spectrometers, all mounted on robust aluminum platforms, has allowed 

Wilson Analytical to produce rugged optical spectrometers with no moving parts. These units are 

suitable for use in the field or industrial settings, but have spectroscopic resolutions and analytical 

sensitivities equaling or surpassing laboratory instruments. An extension of this concept gave our 

Open Platform System, a laboratory unit with complete user interchangeability of light sources, 

sample holders, and spectrometers for fluorescence, absorbance, reflectance or transmission 

measurements on liquids and solids. Recent work has extended the deep uv end of the light 

sources down to 265 nm. 

A4. Fluoride Mechanisms of Toxicity 

William Potter   

The University of Tulsa 

The binding of fluoride to enamel, dentin and bone has been studied since its first introduction as 

a cariostatic agent post-World War II.  Nevertheless, the toxic role for fluoride exposure in both 

hard and soft tissues is still a matter of contentious debate.  The recent increase in dental 

fluorosis, however, suggests that many individuals are now being overexposed to fluoride from 

multiple sources. This led the CDC to promulgate lowering the level for water fluoridation, but 

there are arguments that support that water fluoridation is not effective in modifying caries at 

these levels. In essence, within a small window of exposure, the biological effects of fluoride are 

not well-understood, but potentially troubling, and expensive. Recent studies which will be 

discussed include the in utero exposure to fluoride where it acts as a developmental neurotoxin 

and other population studies where fluoride may disrupt thyroid and bone homeostasis.   

A5. in vitro Glycosylation of the Membrane Glycoprotein γ-Sarcoglycan 

Leshani Ahangama Liyanage, Ahmad M. Jamaleddine and Gabriel A. Cook 

Glycoproteins are incredibly important proteins, making up a large percentage of the proteome 

and taking part in nearly every biological process. Oligosaccharides are covalently attached to the 

polypeptide through a highly specific enzymatic process. N-linked glycosylation is the most 

abundant type of glycan attachment in proteins. One of the enzymes that catalyzes this process is 

N-glycosyltransferase (NGT), which recognizes the consensus sequence, –Asn-X-Ser/Thr–, 

within the protein and catalyzes the glycosidic bond formation between the sugar donor and the 

sidechain amide nitrogen of the asparagine residue. The attachment of the sugar moiety is 

believed to influence the physiochemical and biological properties of proteins by affecting their 

folding, modulating interactions with other biomolecules and modifying their functions in cellular 

level.  Therefore, we are using in vitro protein glycosylation to evaluate the effects of this 
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modification on protein structure, dynamics and interactions. We are specifically interested in 

determining the effects of glycosylation on membrane glycoproteins. For the in vitro studies of 

N-glycosylation, gamma-sarcoglycan has been used to demonstrate the successful glycosylation 

of a membrane protein. The Sarcoglycan glycoprotein family is an important component of the 

Dystrophin Complex, facilitating normal muscle function. The work presented here will outline 

our strategy for in vitro glycosylation of membrane proteins incorporated into lipid environments 

that ensure that the protein remains folded in a native confirmation while providing conditions 

that allow the glycosylating enzyme to retain its activity. 

A6. RNA-independent DNA cleavage activities of Cas9 and Cas12 

Hari Priya Parameshwaran1, 2, Ramya Sunderasan1, 2, S.D Yogesha1, 3, Mark Walter Keilbarth1, 4, 

and Rakhi Rajan1 

1 Department of Chemistry and Biochemistry, Stephenson Life Sciences Research Center, 

University of Oklahoma, 101 Stephenson Parkway, 

Norman, OK 73019, USA 

2 These authors contributed equally 

3Present address: Cytovance Biologics, 800 Research Parkway, Suite 200, Oklahoma City, OK 

73104, USA 

4Present address: St. John Medical Center, 1923 South Utica Avenue, Tulsa, OK 74104, USA 

CRISPR-Cas is an RNA guided nucleic acid targeting system that provides adaptive immunity in 

bacteria and archaea. This natural system has been repurposed as a powerful gene editing tool in 

many prokaryotes and certain eukaryotes. One of the major setbacks of CRISPR-based gene 

editing is its off targeting effect, wherein cleavages are made at unintended genomic locations. 

This necessitates a deeper understanding of the mechanism of DNA targeting and cleavage by 

Cas proteins, to fully develop this system for therapeutical purposes. In this process we 

discovered a previously unknown ability of two Cas proteins, Cas9 and Cas12a, to cleave double 

and single stranded DNA non-sequence specifically. The activity occurred specifically in the 

presence of Mn2+ and absence of a guide RNA. These results emphasize the need for caution 

during gene editing based on the orthologue of Cas protein being used and Mn2+ levels in the 

organism. 

 

A7. Disrupting the Pheromone Detection System of Ostrinia Furnacalis: Expression, 

Purification and Biophysical Characterization of Pheromone Binding Protein 2 for 

the Structure Determination 

Salik R Dahal ,  Summan Mazumder, Bharat Chaudhaury, Smita Mohanty* 

Oklahoma State University, Department of Chemistry, Stillwater OK, 74078 

Ostrinia furnacalis, a voracious agricultural pest, causes severe damage to economically 

important crops and stored products. Males have extremely sensitive olfactory system 

capable of detecting sex pheromone emitted by females far away. The pheromone 

molecules are recognized by pheromone binding proteins (PBPs) present in male moth 
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antennae. The PBPs transport pheromones through aqueous lymph to sensory neuron 

initiating the mating process. Thus, mating and reproduction occur through this process 

of chemical communication in insects. However, the mechanistic details of pheromone 

recognition, binding and release by the PBPs are not known.  Insight into the chemical 

signaling mechanism of moth olfaction could result in the controlling of this pest through 

sensory inhibition in a bio-rational and environmental friendly manner. Here, the 

overexpression, purification and characterization of Ostrinia furnacalis pheromone 

binding protein 2 (OfurPBP2) through various techniques including Small Angle X-ray 

Scattering (SAXS), Circular Dichroism, MALDI-TOF, Florescence Spectroscopy and 

NMR will be presented.  

A8.  Bio-based flame retardant polyol for rigid polyurethane foams 

Sanket D. Bhoyate,1 Pawan K. Kahol,2 Ram K. Gupta1* 

1Department of Chemistry, Pittsburg State University, Pittsburg, Kansas 66762 

2Department of Physics, Pittsburg State University, Pittsburg, Kansas 66762 

Flammability issues of polyurethane foams could be catastrophic. Reactive flame-retardants have 

an advantage of making strong bond within the polyurethane chains to provide excellent flame 

retardancy and mechanical properties. In this study, we have synthesized castor oil based reactive 

flame-retardant polyol using facile thiol-ene reaction. Synthesized polyol was added along with 

other reacting ingredients to make rigid polyurethane foams. Foams showed higher closed cell 

content (above 95%) uniform cellular morphology and density. Addition of MCO-DEAP polyol 

containing 1.5% P content in foams, reduced the self-extinguishing time of the foam from 110 s 

(38% weight loss) to 3.9 s (weight loss of 4.4%). Cone test showed 50% reduction in peak heat 

release rate, about 56% reduction in thermal heat release and 46% reduction in total smoke 

release rate out-performing other flame retardants. Our study suggests MCO-DEAP polyol as a 

very promising flame retardant for rigid polyurethanes. 

A9. Synthesis and formation mechanism of iron nanoparticles in graphitized carbon 

matrix using biochar from biomass model compounds as a support 

Sai Teja Neeli1, Hema Ramsurn* 

1The Russell School of Chemical Engineering, The University of Tulsa, OK 74104, United States 

Biochar, a carbon-rich valuable by-product obtained from the hydrothermal carbonization of 

biomass model compounds (cellulose, hemicellulose and lignin), was utilized as a support for 

synthesis of carbon encapsulated iron nanoparticles (CEINP) to promote green chemistry and 

engineering. Core-shell structures consisting of dark metal cores ranging from 40 to 80 nm and a 

light matrix with graphitic structure appeared in the CEINP. Rietveld refinement analysis applied 

to the X-ray diffraction (XRD) patterns of cellulose and hemicellulose biochar revealed similar 

phase compositions (graphite, α-Fe, Fe3C, CFe15.1 and CFe21.2). Interestingly, poorly ordered 

graphite phase was detected in the XRD diffractogram of CEINP from lignin biochar. CEINP 

from cellulose and hemicellulose on the other hand showed distinct graphite (crystalline) phases. 

Based on the characterization results, a detailed dissolution-precipitation mechanism is discussed 

in the context of bulk iron-carbon equilibrium phase diagram to explain the formation of different 

phases observed in the CEINP. 
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A10. Selective and quantitative removal of extra-framework aluminum species in HZSM-

5 zeolites 

Maryam Abdolrhamani, Kuizhi Chen, and Jeffery L. White* 

Department of Chemistry, Oklahoma State University, Stillwater, OK 74078 

In addition to the traditional known Bronsted acid site and silanol protons, multiple new protonic 

species are identified by 1H MAS NMR. Our data also suggest that there are more than one type 

of extra-framework aluminum (EFAl) species in zeolite ZSM-5. The spectroscopic analysis of 

BAS and EFAl hydroxyl groups shows that ammonium hexafluorosilicate (AHFS) exhibits the 

highest specificity for EFAl removal with minimal impact on framework acid sites. XRD patterns 

show that the crystal structure of HZSM-5 sample treated with the specific amount of AHFS is 

basically maintained. BET results show a small decrease on the specific surface area after AHFS 

treatment, but it is still high for catalytic activity. The rate of isotopic H/D exchange between 

benzene-d6 and the surface acid sites reveals that the elimination of EFAl species decreases the 

rate of reaction by almost an order of magnitude relative to HZSM-5 with BAS and EFAl species. 

 

A11. Synthesis of Studies of Cobalt Cubes: Catalysts to Split Water? 

A.K. Fazlur Rahman 

Oklahoma School of Science and Mathematics   

Host Prof. Don Tilley, Institution: The University of California at Berkeley 

This presentation describes the synthesis, isolation and structural elucidations of two cobalt 

cubane complexes that may have potential application as a catalyst in artificial photosynthesis.  

Reactions of the Cobalt Cubanes with trifluoro acetic acid and the X-ray structural data of the 

CF3-pyridine  and F2-Pyridine cube are  been presented with the NMR and ESI spectroscopic 

data.  

A12. Methane Dehydroaromatization – A Study on Reaction Mechanism 

 

Vaidheeshwar Ramasubramanian, Hema Ramsurn* and Geoffrey L. Price 

 

Russell School of Chemical Engineering, The University of Tulsa, 800 South Tucker 

drive, Tulsa, Oklahoma 74104 

 
To understand the contribution of molybdenum to the MDA process, this research has been done 

to study the catalytic conversion of methane over Mo loaded on silica and Mo on HZSM-5.  

Catalytic activity of all the catalysts were studied at 973 K and 1023 K in a batch recirculating 

reactor. Temperature programmed reduction, carburization, coke removal followed by reduction 

and carburization in microbalance explained the nature of molybdenum species present in the 

catalyst. H2 pretreatment at 1023 K prior to methane activation has significantly improved the 

catalyst activity. Results revealed that conversion of ethylene to aromatics was similar in case of 

the blank reactor and silica but the conversion enhanced significantly in the presence of HZSM-5. 

Thus, it is believed that molybdenum carbide sites act as active sites for C-H bond activation and 

ethylene formation. Ethylene by itself can undergo subsequent oligomerization to form benzene 

at 973 K and above. 
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A13. Electrochemical synthesis of a C-6 substituted piperidine analog  

Mathew Paramel,1 Eli Gress,1 and Syed R. Hussaini1*; 

1The University of Tulsa  

Heterocycles are important synthetic intermediates. In this research we are planning the 

development of a method to synthesize C-6 substituted piperidine analogs using electricity as the 

driving force of the reaction. Piperdine is a type of heterocycle. The electrochemical method is 

considered more scalable, economical and greener. Therefore, electrochemical synthesis of 

piperdine is poised to become the preferred method of synthesis for such compounds. As C-6 

substitution of piperdine has not been reported by an electrochemical method, our research will 

contribute to the field of electro-organic synthesis. 

A14. Copper-catalyzed Sulfide Contraction Reaction Using Diazo Compounds 

Arpan Pal,1 and Syed R. Hussaini1*; 

1The University of Tulsa 

Copper-catalyzed C‒C bond formation reactions using diazo compounds are valuable 

transformations in organic chemistry because of their potential application pharmaceutical, 

agrochemical and material research. Herein, we have developed copper-catalyzed sulfide 

contraction reaction to synthesize enaminones using electronically different diazo compounds. 

Inexpensive copper salts effectively catalyze this reaction. This method shows good substrate 

scopes and functional group compatibilities. 

 

A15. Photocatalytic Prenylation of Perfluoroarenes 

Sonal Priya1 and Jimme D. Weaver1*; 

1Oklahoma State University, Stillwater, OK 

Prenyl group represents one of the most basic building block in terpenoid natural products. There 

are many natural products containing interesting biological activity, and fluorine has the most 

impressive ability to enhance biological properties. Thus, the ability to build hybrid molecules 

that resemble the shape and functionality of natural products but also contain fluorine will 

certainly lead to new opportunities. Ability to prenylate fluorinated arenes could provide access to 

such compounds. Furthermore, the development of a prenylation strategy would also help solve a 

long-standing problem in chemistry. Prenylation is accomplished indirectly by first allylating, 

followed by cross-metathesis to install geminal dimethyl carbon. Our approach exploits the 

ability to use photocatalysis to cleanly generate a perfluoroaryl radical directly from a 

perfluoroarene and intercept it with alkenes, generating a more stable intermediate alkyl radical. 

This approach is further extended to carry out various allylation, geranylation and farnesylation 

reactions, that will be presented. 
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A16. Dynamic Covalent Chemistry and Catalysis 

Jeanne L. Bolliger,1* 

1Oklahoma State University 

Dynamic covalent chemistry provides a unique tool to efficiently synthesize complex catalytic 

systems from simple building blocks. In addition, catalyst optimization can be performed by 

simply varying one or more of the building blocks and thus avoiding lengthy synthetic procedures 

commonly encountered in catalysts capable of promoting asymmetric transformation. This 

presentation aims to demonstrate how dynamic covalent chemistry can be used to create an 

asymmetric environment and serve as convenient tool for the synthesis of catalytically active 

molecules. 

 

A17. Effects of temperature on the Optical properties of indium tin oxide (ITO) and Au 

nanoparticles suspended in a thermal fluid 

Ebrima Tunkara,1  Todd Otanicar,2 and Kenneth P. Roberts1 

 

1Department of Chemistry & Biochemistry, 2Department of Mechanical Engineering 

800 S. Tucker Dr. The University of Tulsa, Tulsa, OK 74104 

The surface plasmon resonance (SPR) of nanomaterials is mostly affected by size, shape, dopant 

concentration & distribution, as well as changes in refractive indices of media. However, little 

investigation has been carried out on the effect of heat in shifting the optical properties of 

already-synthesized colloidal nonparties.  In this work, changes in the position of the SPR peaks 

of colloidal indium tin oxide (ITO) and Au nanocrystals as a function of temperature was 

investigated within a temperature range of 100 to 300oC. Huge optical enhancement was observed 

for both the investigated nanoparticles. In the case of ITO, temperature-induced dopant migration 

was the main reason for the shifting optical properties, while breakage of clusters/agglomerates, 

as revealed by the data obtained from particle size analysis, was the reason for the enhanced 

absorbance value of the Au nanoparticles. 

 

A18. Formation of N-Sulfonyl Imines Using a Light-Promoted, N-Centered Radical 

Iminoiodinane/I2 System  

Megan D. Hopkins,1 Kristina A. Scott,1 Lucas J. Schroeder,1 and Angus A. Lamar1* 

1The University of Tulsa 

The formation of N-sulfonyl imines from a variety of aldehyde substrates through 

reaction with iminoiodinanes (PhI=NZ) and I2 under mild conditions has been developed.  

The reaction is proposed to proceed via a light-promoted, N-centered radical pathway 

utilizing an N, N-diiodosulfonamide reactive species.  This method not only provides a 

new pathway to synthesize activated imines from a range of aryl aldehydes, but also can 

be applied to production of deactivated imines from acid-sensitive aldehyde substrates.   
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A19. Catalytic and Chemoselective Michael Addition of Natural and Non-Natural Amino 

Acids  

Kip Teegardin,1 Lacey Gotcher,1 and Jimmie Weaver1 

1Oklahoma State University 

The formation of a protected α-amino acid enolate has been previously reported. Herein, we 

explore the accessible enolate anion of NH-protected amino acids, and in turn develop the first 

catalytic Michael addition of an α-amino acid. Our studies indicate that acidity of the C–H to be 

deprotonated is an important factor.  Thus, polyfluorinated phenylglycine amino acid derivatives 

yield novel -amino acids in the presence of a catalytic amount of guanidine superbase, and a 

Michael acceptor.  Even phenyl glycine proved to be a competent substrate.  The reaction 

tolerates a number of typical protecting groups such as N-Bz, N-Boc, and N-Cbz.  Finally, 

understanding the principals involved we were able to extend the methodology to include natural 

amino acids.  

A20. Highly Selective Perfluoro- and Polyfluoroarylation of Oxazolones; Synthesis of 

Unnatural Polyfluorinated α-Amino Acids 

Kip Teegardin, 1 Lacey Gotcher,1 Jimmie Weaver1 

1Oklahoma State University 

Herein, we describe the regioselective per- and poly-fluoroarylation of oxazolones, which can be 

easily deprotonated and undergo nucleophilic addition to perfluorarenes leading to 

perfluoroarylated non-natural α-amino acids. The reaction takes place quickly and upon opening 

of the lactone, the α-N-benzoyl polyfluoroarylated amino acids can be isolated without 

chromatography. Finally, we describe the deprotection and isolation of these fluoroarylated 

amino acids and also discuss their interesting chemical behavior. We also demonstrate a one-pot 

synthesis of medicinally applicable 2-aminohydantoins. 

A21. Diels-Alder Reaction between Electron Rich Dienes Dienophiles 

S.R. Hussaini,1* Z. Wang1, K. Chiba,2 Y. Okada,3 Y. Imada, 2 A. Ozaki,2 . Pal,1  Y. Yamaguchi,2 

and M. Paramel1  

1The University of Tulsa, 2Tokyo University of Agriculture and Technology 

The Diels-Alder (DA) reaction is one the most used reaction for the construction of organic 

compounds. However, the DA reactions between electronically mismatched partners are difficult 

to achieve thermally. A few methods can perform this transformation using a radical cation 

strategy. These approaches either give low yields of DA products or require the use of expensive 

materials or specialized setups. We have found that water can catalyze/initiate a Diels-Alder (DA) 

reaction at room temperature between electron-rich dienes and electron-rich dienophiles when 

performed in the presence of lithium perchlorate dissolved in nitromethane. The reaction gives 

excellent yields of DA products in a highly regio- and diastereoselective manner. I will discuss 

how we came to this conclusion and what can be the probable mechanism. The reaction has the 

potential to become the most economical, sustainable and practical method for the formation of 

DA products between electron-rich partners.  
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A22. Arene and Heteroarene Bromination via Visible-light Photocatalytic Activation of 

N-Bromosuccinimide  

David A. Rogers,1 Roxanne Brown,1 Eric Ko,1 Zach Brandeberg,1 Megan D. Hopkins,1 and Angus 

A. Lamar,1*    

1The University of Tulsa 

N-Bromosuccinimide (NBS) is an environmentally benign source of electrophilic bromine 

desirable for low cost, stability, and ease of handling.  However, the stability of NBS often 

necessitates activation by a Lewis or Bronsted acid.  Recent reports have surfaced that employ 

transition metal complexes for  visible-light photoredox catalytic (VLPC) activation of N-X 

reagents.  Our screening of a number of organic dyes revealed that erythrosine B, a 

commercially-available and economical organic dye, amplifies the electrophilicity of NBS 

through a VLPC pathway.  This heightened NBS reactivity allowed our group to demonstrate 

bromination of selected arenes and heteroarenes under ambient conditions. The newly discovered 

method precludes the need for excesses of NBS or acidic activation.  

A23. Visible light mediated generation of trans-cyclohexene and its utilization in the 

synthesis of cyclic bridged ethers 

Jon I. Day,1 Kamaljeet Singh,1 Winston Trinh, and Jimmie D. Weaver1*; 

1Oklahoma State University 

While accessible via UV-irradiation of the corresponding cis-cyclohexene, trans-cyclohexene has 

thus far been an investigation driven by curiosity. Due primarily to its short lifespan, it has only 

recently gained attention for productive synthesis. Herein, we provide straightforward conditions 

that provide access to a class of trans-cyclohexenes with visible light photocatalysis and 

demonstrate their utility in the formation of oxabicyclic ethers, which are inaccessible from the 

corresponding cis-cyclohexene via thermal methods. A key challenge to utilizing the incredible 

strain energy of trans-cyclohexene (ca. 55 kcal/mol) to drive synthesis was overcoming its short 

lifetime. Herein, we show that pre-organization via hydrogen bonding with the substrate prior to 

isomerization is a viable strategy to overcome the inherently short lifetime of trans-cyclohexene. 

 

A24. Synthesis and Characterization of Benzodithiophene-S,S-Tetraoxide Based n-type 

Organic Semiconductors 

Santosh Adhikari,1 Vishal Yeddu,2 Do Young Kim,2 and Toby L. Nelson1*; 

1Oklahoma State University, Stillwater, 2Oklahoma State University, Tulsa 

In the field of organic semiconductors, both p-type and n-type materials are equally important. 

While p-type OSCs have seen dramatic rise in performance over the last decade, n-type OSCs, in 

general, still lag behind p-type OSCs. This lack of high performance n-type OSCs is mainly 

related to less stability, difficulties in synthesis and  less availability of electron deficient building 

blocks that can be used for making n-type OSCs. Both type of OSCs with high performance are 

required in order to fabricate high-performance complementary circuits or p-n junction devices. 

Thus, there is a critical need for exploration of new building blocks for making novel n-type 



31 
Return to Schedule of Events 

OSCs with improve electron mobility, material stability both under processing and operational 

conditions, and ease of synthesis. Benzo[1,2-b:4,5-b0]dithiophene-1,1,5,5-tetraoxide (BDTT), has 

been less utilized as a building block to make n-type OSCs despite it being an electron poor  

heterocycle with promise for development of n-type materials. One likely reason for the less 

utility of BDTT to make OSCs is due to the difficulties in functionalizing BDTT to make 

precursor for carbon-carbon cross coupling reactions that result in low yields. In this talk, the 

functionalization of BDTT and utilization of the functionalized BDTT to make n-type materials 

will be discussed. 

 

A25. Highly Flame Retardant Polyurethane Foams Synthesized using Orange Peel Oil 

based Polyols 

 

Chunyang Zhang,1 Sanket Bhoyate1, P. K. Kahol2, Ram K. Gupta1,3* 

1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 
3Kansas Polymer Research Center, Pittsburg State University, Pittsburg, KS 66762, USA 

 

Polyurethane foams, as a prime candidate for thermal insulated structural material in housing, 

suffer from the disadvantage of high flammability. Thus, in this project, we synthesized highly 

flame retardant polyurethane foams using polyols from orange peel oil-based derivative. Flame 

retardancy was introduced in the foams by addition of different amount of phosphorus-based 

additive flame retardants and bromine-based reactive flame retardants to study their effects on the 

physicomechanical and flammability of the rigid polyurethane foams. Our results suggest that all 

the prepared polyurethane foams showed moderate density, high mechanical strength, and 

uniformly distributed cell structure with excellent closed cell content. Moreover, both flame 

retardants lead to rigid polyurethane foams with high flame retardant properties at low weigh 

loading. Our results suggest that bio-based polyurethanes foams could be converted to highly 

flame retardant polyurethane foams by introduction of either additive or reactive flame retardants.  

A26. Direct Measurements of the Alkyl Chain Tilt Direction in Alkanethiol Self-

Assembled Monolayers (SAMs) with Scanning Tunneling Microscopy (STM) 

Mitchell P. Yothers,1 and Lloyd A. Bumm1;  

1 The University of Oklahoma 

We have developed tools in Matlab for analysis of time-series STM images of alkanethiol self-

assembled monolayers (SAMs) on Au(111). In this work, we study a dilute dodecanethiol (C12) 

(2%) in decanethiol (C10) two-component SAM. The longer C12 is the guest in the shorter C10 

host SAM. The direction of the molecular tilt of the alkyl chains, a detail of the internal structure 

of the SAM, is directly revealed in our analysis. Specifically, the terminal methyl groups of the 

longer guest molecules are shown to be offset laterally from the terminal methyl groups of the 

host SAM in the direction of the alkyl chain tilt. This offset was measured with a precision of ±10 

pm. Time-series STM images also reveal the motion at domain boundaries and defects in the 

SAM. By utilizing such a volume of STM image data over both time and space, this analysis is 

more robust than the single-image analysis we have shown previously.  
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A27. Alkyl Chain-Packing Driven Structures of n-Decanethiol Self-Assembled 

Monolayers on Reconstructed Au(111) Substrates:  A Comparative Molecular 

Dynamics Study 

 

S. Bhattacharya1, L. Huang2, and L. A. Bumm1  

1Department of Physics and Astronomy, University of Oklahoma, 440 W. Brooks St., Norman, 

OK 73019, USA, 2School of Chemical, Biological and Materials Engineering, University of 

Oklahoma, 100 E. Boyd St., Norman, OK 73019, USA. 

Self-assembled monolayers (SAMs) of n-alkanethiols on Au(111) are one of the most 

widely studied 2D molecular crystals. Although studied for over 30 years, our 

understanding of the molecular structure remains vague. It is generally accepted the 

molecules form a (2√3 × 3)rect. 4-molecule basis unit cell with the alkyl chains tilting 

30° from the surface normal in the next-nearest neighbor direction. Additionally, the 

alkyl chains adopt at least two different twist angles per unit cell. However, there is no 

consensus on the structure of the Au-S interface. Numerous models of the Au-S interface 

have been proposed based on a combination of experimental measurements and ab initio 

modeling. In this study we compare the chain packing predicted for n-decanethiol using 

all-atom MD simulations (LAMMPS OPLS-AA) for each of the ten proposed interfacial 

models. The head groups are fixed at the proposed sites and the rest of the chains are 

allowed to pack by non-bonding interactions. The predicted chain twists and surface 

methyl corrugation symmetry of two of the ten Au-S interfacial models are consistent 

with the experimental observation. 

A28. Porous Inorganic-Organic Framework Polyhedral Oligomeric Silsesquioxanes 

(POSS) as Hydrogen Storage Materials  

Delwar Hossain,1* A.K. Fazlur Rahman,1 Charles U. Pittman, Jr.2; 

11Department of Chemistry, Oklahoma School of Science and Mathematics, Oklahoma City, 

Oklahoma 73104, 2 Department of Chemistry, Mississippi State University, Mississippi, MS 

39762 

 
The encapsulation of H-atoms into Tn-POSS (n = 8, 10, 12) cages was studied using density 

functional theory (B3LYP) with the 6-311G** basis set. The present study predicts that the T8-

POSS, T10-POSS and T12-POSS can accommodate a maximum of three, three and four H2 

molecules, respectively. Also a total of six, seven and nine individual hydrogen atoms, 

respectively, can theoretically exist inside the cavity of the Tn-POSS (n = 8, 10 and 12) cages 

without destroying their infrastructure. While the insertion of a single hydrogen atom inside the 

Tn-POSS cage cavities is energetically unfavorable, insertion of multiple hydrogen atoms into the 

Tn-POSS cages are energetically favorable. In addition, insertion of an even umber of hydrogen 

atoms inside Tn-POSS cage prefer to pair to form diatomic hydrogen molecules (H2), but if an 

extra H atom exists, it pairs with an H2 to form a linear H3. Bond lengths, binding energies and 

energy barriers for the insertion of hydrogen atom into the POSS cages were calculated in order 

to discuss the insertion mechanism. 
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A29. Modeling Surface Reflection Absorption Infrared Spectroscopy (IRRAS) of Self-

assembled Monolayers (SAMs):  Developing the Complex Refractive Index Tensor 

for Oriented Molecular Films from Molecular Dynamics (MD) Simulations 

Russell B. Hobson, Antonius Ghanim, Lloyd A. Bumm 

Homer L. Dodge Department of Physics and Astronomy, University of Oklahoma, 440 W. Brooks 

St., Norman, OK 73019, USA 

Infrared reflection absorption spectroscopy (IRRAS) is a sensitive probe of the internal structure 

of self-assembled monolayers (SAMs). Because these are highly ordered 2D crystals, the optical 

properties are inherently anisotropic in the mid infrared. Molecular dynamics (MD) simulations 

can be used to predict the molecular conformation within the SAM. Unfortunately MD does not 

accurately predict infrared spectra directly. Our work seeks to build a bridge between the MD 

simulation and IRRAS experiment by using the bond orientations predicted from MD and the 

experimental isotropic infrared spectra to create the anisotropic complex refractive index tensor 

for the SAM. Simulating the IRRAS spectrum also requires application of Fresnel’s equations to 

calculate the reflectance spectrum. We will present our work to create the dielectric tensor using 

an absorption spectrum peak-fitting procedure to extract the partial complex refractive index 

spectra for each mode. The direction of each mode, obtained from MD, is used to orient the 

partial complex refractive index to embody the structural anisotropy before summing to obtain 

the complex refractive index tensor needed for further studies. 

 

A30. Electrochemical Control of the Thermal Stability of Atomically Thin Ag Films on a 

Au(111) Single Crystal Surface using EC-STM  
 

J.A. Phillips1, H. Morgan, L. Harville, G. LeBlanc, E.V. Iski1*  

 
1Department of Chemistry and Biochemistry, University of Tulsa, 800 S. Tucker Dr., Tulsa, OK, 

74104, USA  

 

In previous research completed by Iski et al.[1] and Itaya et al.[2], it was found that 

through specific electrochemical methods, a silver (Ag) monolayer could be formed on a 

Au(111) surface in a chloride-rich[1] or chloride-free[2] solution. The electrochemical 

method used was under potential deposition (UPD) which formed a monolayer from 

either AgCl or AgClO4  respectively. In the previous studies, one specific UPD peak was 

investigated. Through a detailed electrochemical study, we have found that the UPD of 

Ag on the Au(111) surface can in fact occur at two different underpotentials, one 

resulting from the reduction of Ag+ to the surface and the other resulting from the 

reduction of the solvated silver halide (AgX) to the surface as a unit. Furthermore, we 

have determined that, depending on the potential supplied to the system, the layer formed 

at the surface can either be thermally stable or unstable at 1000K. The atomic structure of 

these films can be studied with electrochemical scanning tunneling microscopy (EC-

STM), which not only allows for atomic-scale imaging of the surface layer within an 

electrochemical environment, but also facilitates the taking of cyclic voltammograms 
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(CVs), which can be used to examine the redox behavior of the systems. Through this 

electrochemical manipulation, the reduction of Ag+ to the surface can be investigated in 

all halides (Ag+ + X- + e- ⇋ Ag0 + X-) and its thermal stability investigated. Despite many 

studies on these types of surface layers[3], very few publications have directly studied the 

thermal stability of the UPD of Ag on Au(111) using varied silver halide sources. 

Through STM imaging, the newly modified surface can be imaged and the structure of 

the Ag monolayer investigated under a liquid layer while holding a constant potential. 

Preliminary STM evidence shows that the amount of Ag on the surface is the same 

regardless of the Ag source used. Further electrochemical studies into these Ag 

monolayers are being conducted in an attempt to better understand the properties of these 

surfaces and the exact nature of the redox chemistry occurring at the relevant potential. 

Using EC-STM, we plan to study these two underpotential systems and determine how 

the different AgX sources affect the thermal stability of the formed monolayer and the 

resulting physical properties of the bulk system. 
 

A31.  Chemicals Methods for Enhancement of Pipeline Integrity 

Wayne W. Frenier 

Frenier Chemistry Consultants 

Pipelines are the safest, most reliable and cost-effective means of conveying hazardous fluids, 

compared to other forms of transportation. With approximately 2.3 million miles of hazardous 

substance pipelines operating in as many as 120 countries, these lines are some of the most 

important infrastructures in the world.  However, the physical integrity of these lines is 

continually threatened by corrosion and organic or mineral deposits. This talk will describe the 

large variety of oilfield chemicals (mostly organic) that are in use world wide to control corrosion 

and scale and thus enhance pipeline integrity. The chemicals range include monomeric surface-

active molecules as well as low to high molecular weight polymers. These products include some 

chemicals based on biodegradable or natural products. The major uses are in formulations of 

corrosion inhibitors (CI), inorganic scale inhibitors (SI) organic deposit inhibitors (ODI) and flow 

enhancing chemicals (FE). The known mechanism of the action of these chemicals will also be 

described. 

A32. Synthesis of 1-aryl-5-nitro-1H-indazoles and a general one-pot route to 1-aryl-1H-

indazoles  

Joel K. Annor-Gyamfi, Krishna Kumar Gnanasekaran and Richard A. Bunce*, Department of 

Chemistry, Oklahoma State University, Stillwater, OK  74078-3071 

An efficient route to 1H-indazoles has been developed and optimized.  The method involved the 

preparation of arylhydrazones from acetophenone or benzaldehyde substituted by fluorine at C2 

and nitro at C5, followed by a SNAr ring closure.  The overall yields of 1H-indazoles were 60-

90% from the acetophenone and 45-70% from the benzaldehyde.   Modification of this procedure 

to a one-pot tandem process was successful in the acetophenone series (73-96%), while the 

benzaldehyde series (63-73%) required a step-wise addition of reagents.  A general one-pot 

sequential protocol for 1-aryl-1H-indazole formation without the limiting substitution patterns 

required for the SNAr cyclization has also been achieved in 62-78% yields.   
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B1. Mass Spectrometry Analysis of Non-Adherent Single Cancer Cells: Towards Studies 

of Patient Cells Obtained from Liquid Biopsy 

 

Devon H. Colby,1 Shawna J Stadke,1 Naga Rama Kothapalli,1 Anthony W. G. Burgett,1 and 

Zhibo Yang1*; 

1The University of Oklahoma 

Cells are traditionally analyzed through cell lysate prepared from a large population of cells, and 

therefore cellular heterogeneity is masked. To explore the differences of individual cells, single-

cell analysis is obligatory. The method of single-cell analysis employed by the Yang lab is 

Single-probe mass spectrometry. This method is primarily used on cultured cell lines that are 

adherent to a surface. This project aims to adapt the current method of Single-Probe MS to be 

used on non-adherent cells in solution. The non-adherent cells are analyzed by grabbing a single 

cell with a cell-holding probe and transferring it to the Single-probe to be lysed. The method has 

been used to analyze the human leukemia cell line, K562, both treated and untreated. The next 

step in analysis will be to perform quantification of anti-cancer compounds within treated K562 

cells. 

 

 

B2. 20 K Matrix Isolation of Flutamide in Argon Using FTIR Spectroscopy 

 
Teja R. Reaves-Mckee1, Joel T. Coates1, Adam H. Frankamp1, Gary Ritzhaupt, and William B. 

Collier* 

 

*Correspondence author  -  William B. Collier, Ph.D., Professor of Chemistry, 

Department of Chemistry, Oral Roberts University, Tulsa, Oklahoma, 74171, 

wcollier@oru.edu, (918-495-6927) 

Department of Chemistry, Oral Roberts University, Tulsa, Oklahoma, 74171 

 

Flutamide is a well-known nonsteroidal antiandrogen cancer drug used for prostate 

cancer treatment in men. Its primary action is to inhibit or stop the growth of cancers and 

prevent re-occurrence.  This poster presents the 20 K frozen argon matrix isolated FTIR 

spectrum of flutamide.   The molecule contains multiple functional groups including 

hydrogen bonding ones. Our results present the matrix isolated monomer spectrum of 

flutamide.  SQM scaled LCAO-MO computational Hessian studies at the B3LYP/6-

31+G(d,p)  and higher theoretical levels are underway to understand the structure and 

possible conformers of this pharmaceutical and to identify the vibrational assignments 

using FCART 7.0, GAMESS, and Gaussian 03. 

 

 

 

 

mailto:wcollier@oru.edu
https://en.wikipedia.org/wiki/Nonsteroidal_antiandrogen
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B3. High Temperature X-ray Diffraction up to 1500°C in Air using a Quadrupole 

Lamp Furnace on a Laboratory Diffractometer 

Daniel R. Lowry,1* Gregory Dillard,1 Feng Lu1,2 and Pankaj Sarin1,2; 

1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2Helmerich 

Research Center, Oklahoma State University, Tulsa 

Instrumentation has been developed for high temperature x-ray diffraction (HTXRD) in 

reflection geometry on powder samples in air up to temperatures 1500°C using a laboratory 

source diffractometer. The samples are heated using a quadrupole lamp furnace (QLF), which 

was mounted on a Bruker D8 GADDS diffractometer equipped with a 2D Vantec-500 detector. 

QLF uses four 150 W Xenon lamps with ellipsoidal gold-plated reflectors to create a real image 

of the lamp filaments at the furnace center, where the sample is placed. A refractory crucible 

made of alumina was used as the specimen holder. A Pt-Rh Type B thermocouple embedded 

inside the powder sample was used to determine sample temperature. Using CuKα X-rays 

HTXRD it is possible to acquire diffraction data with high S/N ratio over a 2Θ range of 10-80°. 

The performance of the apparatus was verified by measurement of the thermal expansion 

properties of standard materials. 

B4. Advanced Materials Characterization Facility at the Helmerich Research Center at 

OSU-Tulsa 

Feng Lu,1,2* Pankaj Sarin,1,2 and Raman P. Singh1,2; 

1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2Helmerich 

Research Center, Oklahoma State University, Tulsa 

The OSU Helmerich Research Center (HRC) is a state-of-the-art research, development, testing 

and education center near downtown Tulsa. The HRC provides opportunities for OSU students 

and faculty to work hand-in-hand with industries. HRC laboratories are accessible to researchers 

from academia, industry and national facilities, and are equipped with a wide range of 

specialized equipment for characterization and testing of materials. Elemental composition (in 

ppb), crystalline phase, thermal expansion, thermal stability, thermal and electrical conductivity, 

mechanical strength, surface roughness and microstructure of materials can all be measured 

under the same roof. Instruments include microscopes (Hitachi S-4800 FE-SEM, Nikon 

Confocal, Bruker BioScope Catalyst AFM), X-ray diffractometer (Bruker AXS D8 Discover 

with GADDS), spectrometers (Rigaku Primus IV WD-XRF, Raman CARS, Varian 680 FTIR), 

thermal analysis equipment (Netzsch STA 449 F1 Jupiter, TMA 402 F1 Hyperion, and LFA-457 

MicroFlash), physical property measurement systems (QuantumDesign PPMS EverCool-II) and 

mechanical testing systems (Instron 8802 Servohydraulic FTS). 
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B5. Application of Gas Chromatogrpahy Mass Spectrometry-Selective Ion Monitoring 

with Solid Phase Microextraction in the Analysis of Garlic Breath 

Benjamin J. Loewen, Haven L. Haas and Norman E. Schmidt*;  

Tabor College, Hillsboro, Kansas, 67063 

Gas Chromatography-Mass Spectrometry-Selective ion Monitoring (GCMS-SIM) was used with 

Solid Phase Microextraction (SPME) to determine the levels of diallyl disulfide formed in a 

person’s breath when they eat garlic.  The test subject ate a clove of garlic and then exhaled into 

an inflatable plastic bag. A SPME fiber was next exposed to this vapor for 10 minutes, then 

analyzed using GCMS-SIM.  Selective ion monitoring produced a much higher signal to noise 

ratio than using the total ion chromatogram.  The ions 105, 113, 146 & 148 were monitored.  

Over time the diallyl disulfide concentration decreased over time.  When the test subject ate a 

cracker and drank water the level of diallyl disulfide in the breath was unaffected.  However, 

when they rinsed their mouth with mouthwash the level of diallyl disulfide was cut by 50%. 

B6. Magnetic nanosensor platform for the fast and accurate detection of bacterial 

contaminants in platelet concentrates 

Tanuja Tummala, Rebekah Elliott, Wesley Brantley, Tuhina Banerjee and Santimukul Santra 

 

             Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 

 

In transfusion medicine, contamination of blood products continues to pose serious challenges. 

Importantly, blood platelet concentrates are known to be frequently contaminated with bacteria 

due to the storage conditions and often leads to fatal sepsis conditions.  According to CDC, 

250,000 Americans die every year from sepsis. Current diagnostic assays for the detection of 

bacteria in transfused platelets are often laborious and time consuming.  

This presentation will primarily focus on fast and sensitive detection of bacteria in platelet 

concentrates and whole blood using magneto –fluorescent nanosensors. The magnetic relaxation 

property of our nanosensors enabled low CFU counts detection in whole blood and platelet 

concentrates. Unique pairing of magnetic relaxation with fluorescence will allow us to 

discriminate between two potentially contaminating bacteria in platelet concentrates: 

Staphylococcus epidermidis and E.coli. Additionally, our results demonstrate the potential 

application of magneto-fluorescent nanosensors for the quantitative assessment of fast and slow 

growth kinetics of bacteria.       
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B7. Venom:Antivenom Immune Complex Binding Assay Using Size-Exclusion High-

Performance Liquid Chromatography (SE-HPLC)  

Charles G. Sanny,1  and Crystal A. Shults1; 

1 Department of Biochemistry & Microbiology, Oklahoma State University Center for Health 

Sciences 

The treatment of envenomation with effective snake antivenom immunoglobins has become a 

critical worldwide health issue. Current methods for testing the effectiveness of new antivenom 

mixtures in neutralizing venom toxicity/lethality use animal models (e.g. mice).   Neutralization 

of venom toxicity/lethality requires the formation of venom-antivenom immune complexes 

(though the extent of complex formation in vivo is unknown).  Size-exclusion high-performance 

liquid chromatography (SE-HPLC) is a reproducible quantitative method to characterize venom-

antivenom immune complex formation in vitro within a relatively short time.  Changes in SE-

HPLC elution profiles due to dose-dependent formation of venom-antivenom immune complexes 

are presented for 1) Crotalis atrox (western diamondback rattlesnake) venom and the current 

antivenom used clinically in North America [FabAV (Ovine); CroFab™], and 2) Bothrops 

jararaca venom (Brazil) and Bothropic antivenom [F(ab’)2AV (Equine); Brazil].   Changes in 

profile region areas were fit to a hyperbolic dose-response function to estimate maximum binding 

and venom/antivenom concentrations at half-maximum binding.  

 

B8. Magneto-Plasmonic Nanosensors for the Multiparametric Detection of Ebola Virus 

Sneha Ramanujam, Tuhina Banerjee and Santimukul Santra* 

*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 

Ebola virus is one of the most dangerous pathogen with a high mortality rate of up to 90%. The 

most vital point in increasing the chances of survival from the ebola virus disease (EVD) could 

only be possible by developing a rapid detection method. There are only few point-of-care 

methods available for ebola diagnosis. Herein, we present novel antibody-conjugating magneto-

plasmonic nanosensor (MPnS, gold/iron oxide nanocomposite) for the multiparametric detection 

of ebola virus within minutes. The tri-modal detection including colorimetric, surface plasmon 

resonance (SPR) and magnetic relaxation (MR) capabilities of our MPnS would enable us for the 

extremely low limit of detection (LOD) of ebola virus. The Gold nanoparticles in the MPnS offer 

SPR and colorimetric assays, whereas iron oxide nanoparticles provide T2 MR technology for the 

detection. Using this technology, early detection of ebola and binding receptors will be analyzed, 

and the results will be discussed in this presentation.  

 

 

B9. Drug Cocktail-Carrying Nanomedicine for the Treatment of Cancer 

Ren Bean,1 Quentin Austin, Laci Hadorn, Shuguftha Naz, Tuhina Banerjee, Shrikant Anant# and 

Santimukul Santra* 

*Department of Chemistry, Pittsburg State University, Pittsburg KS 66762 

#Surgery, Univ. of Kansas Medical Center, Kansas City, KS, United States. 

Prostate cancer is the most common cancer in men, with 1 in 7 men being diagnosed in their 

lifetime. Hsp90 is a key molecular chaperone involved in cell signaling, proliferation, and 

survival, and therefore a promising target for therapeutic intervention. Inhibition of Hsp90 
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suppresses androgen signaling, promoting degradation of client proteins resulting in apoptosis. 

Both gedunin and celastrol disrupt the function of Hsp90 through unique pathways. Studies have 

shown the anticancer activities of gedunin on several lines of cancer including melanoma, 

prostate, and human breast cancer cells. 

Herein, a novel, folate functional magnetic nanomedicine encapsulated with Hsp90 targeting drug 

cocktail, gedunin and celastrol, will be used for effective treatment of cancer. This MR 

nanotheranostics will be specifically used as the targeted drug delivery platform to deliver drugs 

to tumor.  In this study, gedunin and celastrol carrying iron-oxide nanoparticles was formulated 

for the effective targeted treatment of prostate cancer. 

 

B10. Synthesis and Characterization of Ethyl 4-(4-Dimethylaminophenyl)-6-Methyl-2-

Oxo-1,2,3,4-tetra-Hydropyrimidine-5-Carboxylate and Results of Testing on MDA-

MB-468 Breast Cancer Cells 

Brandon Garner,1 William Ranahan2, and Lois Ablin1* 

1Department of Biology and Chemistry, Oral Roberts University, Tulsa, OK 74171 

2 Other author: William Ranahan, Department of Biology and Chemistry, Oral Roberts 

University, Tulsa, OK 74171 

1*Corresponding author: Lois Ablin, Department of Biology and Chemistry, Oral Roberts 

University, Tulsa, OK 74171,   

In a multi-component  Biginelli reaction, 4-(dimethylamino)benzaldehyde, ethyl acetoacetate, and 

urea, with citric acid as catalyst, were used to synthesize ethyl 4-(4-Dimethylaminophenyl)-6-

methyl-2-oxo-1,2,3,4-tetra-hydropyrimidine-5-carboxylate.  In previous cell testing, anti-cancer 

activity has been shown using other Biginelli compounds.  The compound was characterized and 

tested in two solvent systems for activity against MDA-MB-468 breast cancer cells.  Results of 

the synthesis, characterization, and cell testing assays will be presented. 

 

B11. Mechanism of yeast N-glycosylation: Structural characterization of Ost4p and its 

mutant  

Bharat Chaudhary,1 Suman Mazumder,2 and Smita Mohanty*; 

1Oklahoma State University, Stillwater, OK 74078 

Oligosaccharyltransferase (OT), a multisubunit enzyme localized in the endoplasmic 

reticulum, catalyzes N-glycosylation of proteins. This process is an essential, highly 

conserved modification reaction that occurs in all eukaryotes and some prokaryotes. 

Complete loss of function of this enzyme is fatal for all organisms. In Saccharomyces 

cerevisiae, OT is composed of nine non-identical membrane proteins. Among them, 

Ost4p is a very small subunit containing only 36 residues and single trans-membrane 

domain. This subunit is critical for the OT activity and the stability of Stt3p-Ost4p-Ost3p 

subcomplex. Any ionizable radiation of the residues from 18 to 24 results in the 

destabilization of the subcomplex and impaired cell growth and in vitro OT activity. 
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Previous NMR study on this subunit in a suitable aqueous-organic solvent mixture 

reveals that the subunit forms a kinked helix and residues 18-24 form ridges to fit into the 

grooves of Stt3p and Ost3p. However, since there is still a debate over the use of a mixed 

solvent as a membrane mimetic system, here we are investigating the structure of Ost4p 

in a suitable detergent micelle. To complete the assignment and remove ambiguity of the 

assignment, we have overexpressed and purified around 4.8 mg of 15N, 13C-labeled 

Ost4p. From the 3D NMR experiments, we have assigned almost all of the protons of the 

recombinant peptide reconstituted in DPC micelle. We have calculated the solution NMR 

structure of wildtype OST4p using NMR chemical shift. In addition, we have completed 

the backbone assignment of Ost4p(V23D), a critical mutant of Ost4p. Comparison of the 

NMR solution structure of this mutant protein to its wild-type counterpart should reveal 

how the mutation affects the overall structure of the protein, if any. 

 

B12. Year Two of the You Are What You Eat Summer Academy 

Daniel M. McInnes,1* Charles M. Crittell1;  

1East Central University 

The You Are What You Eat Summer Academy served eighteen rising eighth and ninth 

graders from Oklahoma, with the primary goal of promoting an interest in science and 

scientific careers.  Through fun, hands-on activities, the You Are What You Eat 

participants gained a sense of wonder and excitement for science as they focused on the 

three nutritional elements in the human diet: proteins, carbohydrates and lipids.  

Interacting with guests and taking field trips, they learned about the many opportunities 

available to those who pursue careers in science.  While in residence on the East Central 

University campus, they gained a sense of confidence in their ability to thrive while 

living and learning in a college environment.  There are many young people who, for 

various reasons, believe that higher education is beyond their reach.  It was, therefore, our 

highest priority to help the participants of the You Are What You Eat Summer Academy 

gain confidence in their ability to attend and complete college. 

 

B13. The protein kinase inhibitor H-89 blocks a metabolic switch in cells lacking the 

tumor suppressor p27kip1  

Raneem Khattab1*, Ahlam Alarbi1, Robert J. Sheaff1 

1The University of Tulsa 

A novel role was discovered for the tumor suppressor p27kip1, which is deregulated in many 

aggressive human cancers. Previous work in our lab has shown that cells lacking p27 can switch 

to using amino acids as a carbon source when glucose levels are low. The goal of this project was 

to investigate the mechanism of the switch using the kinase inhibitor N-[2-

(bromocinnamylamino) ethyl]-5-isoquinoline sulfonamide, or H-89. This drug inhibits several 

protein kinases, one of which is Protein kinase A, which is known to play an important role in 

cellular metabolism. Effects of H-89 on nutrient usage in cells with and without p27 were 
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determined by monitoring glucose levels in the media to measure how much glucose was 

consumed. H-89 appears to force cells lacking p27 to use glucose, possibly by inhibiting 

glutaminolysis. 

B14. Coordination of Alkyl Nitroso Compounds with Myoglobin: Effect of Ligand Sterics 

on RNO Binding and Complex Stability 

Viridiana E. Herrera,1 Samantha M. Powell,1 Jun Yi,1 Bing Wang,1 Leonard M. Thomas,1 George 

B. Richter-Addo1*; 

1Price Family Foundation Institute of Structural Biology and Department of Chemistry and 

Biochemistry, University of Oklahoma, Norman, OK  

Myoglobin (Mb) is a heme-containing protein involved in dioxygen (O2) storage by reversibly 

binding O2 at the iron (Fe) center of heme.  Nitrosoalkanes (RNO; R = alkyl) are valance 

isoelectronic with O2, and exhibit a high affinity for some hemeproteins; oftentimes competing 

with O2 to form “inhibitory” Fe(II)-RNO derivatives.  

Despite their biological relevance, little information is available regarding the binding mode of 

these RNOs to heme and the structural changes that hemeproteins undergo as a result of Fe(II)-

RNO binding. In our efforts to elucidate the heme-mediated chemistry of these Fe(II)-RNO 

complexes, we have determined the reactivity trends of a series of nitrosoalkanes with increasing 

bulk of the alkyl group in their interactions with wild-type sperm whale Mb and a mutant form 

H64A using UV-vis spectroscopy. Furthermore, we successfully determined the molecular 

structures of these Mb-Fe(II)-RNO products using X-ray crystallography. The reactivity and 

structures of these species will be presented.    

B15. Structural Comparison of the Interactions Between Hydroxylamine-based Ligands 

with Myoglobin and Hemoglobin  

Samantha M. Powell,1 Bing Wang,1 Viridiana Herrera,1 Kiana Yang,1 Nancy Nguyen,1 Leonard 

M. Thomas1 and George B. Richter-Addo1*; 

1Price Family Foundation Institute of Structural Biology and Department of Chemistry and 

Biochemistry, University of Oklahoma, Norman, OK 73019 

In mammals, the muscle protein myoglobin (Mb) and the blood protein hemoglobin (Hb) are 

associated with dioxygen (O2) storage and transfer, respectively, by binding O2 at their heme 

sites. Nitroso-compounds (RNO), produced through oxidative metabolism of amines and 

reductive metabolism of nitro compounds, can also bind to the heme Fe and upon binding, can 

inhibit the normal functions of Mb and Hb. N-hydroxyamphetamine (AmphNHOH) is a 

metabolite of amphetamine, found in prescription drugs such as Adderall. Phenylhydroxylamine 

(PhNHOH) is a metabolite of nitrobenzene, a known human toxin. Both AmphNHOH and 

PhNHOH form their corresponding nitroso derivatives upon interaction with the heme centers of 

Mb and Hb. Here we present the UV-vis spectroscopy and X-ray crystal structures of the products 

formed between AmphNHOH and PhNHOH with Mb and Hb, and discuss their physiological 

relevance. 
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B16. Glucose Control of a Metabolic Switch in Cells Lacking the Tumor Suppressor 

p27kip1 

Sarah Sullivan,1 Robert Sheaff,1  

1The University of Tulsa, Tulsa, OK 74104 

P27kip1 is an important tumor suppressor commonly deregulated in aggressive cancers. Its 

disruption is thought to result in excess cyclin-CDK activity and inappropriate cell cycle 

progression. Recently, our lab has identified a novel role for p27kip1 in cancer cell metabolism. 

A comparison of immortalized fibroblasts growing in the presence and absence of p27kip1 

revealed that both initially utilize glucose as a carbon source, however, as the glucose levels 

dropped cells lacking p27 switched to amino acid metabolism while p27+/+ cells continued to use 

glucose. To better understand what causes this metabolic switch, cells were treated with various 

concentrations of glucose followed analysis of ATP levels using the commercial luciferase-based 

light emission assay CellTiterGlo® and identification of metabolic pathway being utilized by the 

use metabolic inhibitors. Results indicate that the metabolic switch is activated in response to 

decreased media glucose levels. 

B17. Metabolic Response of Cells Lacking the Tumor Suppressor p27kip1 to Low Oxygen 

Levels 

Ayah Saleh1, Dana Thomas2, Robert J. Sheaff1 

1Department of Chemistry and Biochemistry, University of Tulsa, Tulsa, OK 74104 

2Department of Biological Sciences, University of Tulsa, Tulsa, OK 74104 

All cancer cells proliferate inappropriately. The p27kip1 tumor suppressor is often disrupted in 

aggressive human cancers. Our lab has shown that in low glucose, cells lacking p27 can switch to 

amino acids as a carbon source. This ability could provide a growth advantage during early 

tumorigenesis when blood vessels are absent. However, amino acid metabolism requires oxygen. 

So if oxygen levels are depleted, our question is: can the cells lacking p27 adapt to their 

environment the same way they did when glucose levels dropped? We wish to answer this by 

cutting off oxygen at different points in the cells’ metabolism to see if cells become arrested in 

using glucose, or if after they switch to glutamine, they can switch back to using glucose when 

lacking oxygen. If we can prove that cells lacking p27 can adapt to hypoxia, we can discover 

ways to target them specifically. 

B18. FT-IR investigation of C-C bond formation on TiO2-based nanomaterials 

Salehin Mahbub and Dilip K Paul  

Department of Chemistry 

Pittsburg State University, Pittsburg, KS 66762 

The role of acid-base sites on Ga-In doped TiO2-nanomaterials was determined using various 

probe molecules adsorbed on the surface at different temperatures using a specially designed 

ultra-high vacuum (UHV) infrared cell. The UHV cell is attached to a vacuum manifold which is 

continually pumped by a 60 L turbo-molecular pump and a diaphragm roughing pump to obtain a 

routine pressure of 1x10-8 Torr. It was found that at 233 K, acetaldehyde adsorbed through 

hydrogen bonding to surface hydroxyl groups as well as through Lewis acid sites over pretreated 
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TiO2-based surfaces. The formation of 2-butenal was observed as the product of aldol 

condensation reaction. This C-C bond formation is found to be due to the presence of Brᴓnsted 

and Lewis acid sites. Upon blocking these acid sites with NH3 adsorption, the C-C bond 

formation can be substantially suppressed, which in turn indicates that acid sites indeed are 

responsible for C-C bond formation. Various TiO2-based nanomaterials were compared in order 

to elucidate the contribution of local surface structures. 

B19. Development of Inexpensive Ceramic Membranes using Geopolymers 

Ying Xu,1* Daniel R. Lowry,1 Shailesh Dangwal,2 Seok-Jhin Kim,2 Khaled A. Sallam,3,4 and 

Pankaj Sarin1,4; 

1School of Materials Science and Engineering, Oklahoma State University, Tulsa; 2School of 

Chemical Engineering, Oklahoma State University, Stillwater; 3School of Mechanical and 

Aerospace Engineering, Oklahoma State University, Stillwater; 4Helmerich Research Center, 

Oklahoma State University, Tulsa 

This study will present methods to develop inexpensive ceramic membranes with controlled 

porosity for micro, ultra, and nanofiltration, using commercial ceramic substrates, steel-mesh 

reinforcements, and porous geopolymeric substrates. Ceramic membranes offer several 

advantages such as chemical, mechanical and thermal stability, high fluxes, possibility of 

regeneration, back flushing and long service life.  However, a major disadvantage of ceramic 

membranes is their high production costs.  The primary reason for the high cost is the need for 

expensive processing, which includes powder synthesis and sintering. An alternative process is 

proposed to manufacture ceramic membranes from alkali bonded ceramics (a.k.a geopolymers) 

with intrinsic porosity of 1-10 nanometers. Natural aluminosilicates (metakaolin) are mixed with 

alkalli silicate solutions and are set at room temperature to form solid geopolymeric phase.  The 

porosity of these membranes is further tailored using zeolitic and polymeric particles.  

 

B20. Highly flame retardant phosphorus polyol for rigid polyurethane foams 

Sanket Bhoyate,1 Camila Zequine,1 Pawan K Kahol,2 Ram K. Gupta1* 

1Department of Chemistry, Pittsburg State University, Pittsburg, Kansas 

2Department of Physics, Pittsburg State University, Pittsburg, Kansas 

The global challenge of high flammability of polyurethanes can be addressed by incorporating 

flame-retardant materials. In this study, phosphorus-based flame retardant polyol was synthesized 

using phenyl phosphonic acid (PPA) and ethylene oxide (EO) via single step ring opening 

reaction. Foams containing PPA-PO showed higher closed cell content (>90%), moderate density 

(~35 Kg/m2) and no significant change in compression strength (~160 kPa). The foams without 

PPA-EO polyol showed burning time of 75 s and weight loss of 26%, under horizontal burning 

test. After addition of PPA-EO polyol to make phosphorus (P) content as low as 0.8%, the 

burning time and weight loss reduced to 13.5 s and 12.5%, respectively. This further reduced to 7 

s with weigh loss of 8.5% when P% increased to 2%. Our study shows high performance of 

reactive flame retardant with lowest concentration of P% to ensure public fire safety against 

polyurethane foams. 
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B21. Synthesis and Characterization of Pincer Pyridine-based N-Heterocyclic Carbenes 

with Electron Withdrawing Wingtip Substituents 

Jennifer Minnick1, Rachel Ammons1, and Laleh Tahsini1*; 

 

Oklahoma State University 

 

Previous studies have been successful in synthesizing Cu(I) complexes with pincer N-

Heterocyclic carbene (NHC) ligands with small wingtip substituents which are effective 

as catalysts in coupling reactions. Development towards a more versatile set of ligands 

has been pursued to incorporate higher stabilization of low- and high-oxidation states of 

metals and the effect on the Cu-NHC complex’s reactivity. Herein, pincer N-Heterocyclic 

carbene ligands of the type I(R)C^N^C, where R= CF3CH2, ArH, ArNO2, ArCOCH3, and 

ArCF3, were developed and characterized by 1H NMR spectroscopy and X-ray 

crystallography. The N-aryl substituted carbene ligand precursors were developed via the 

coupling of the p-substituted aryl iodides with imidazole under conditions described by 

Buchwald and co-workers. Subsequently, the precursors were reacted with 2,6-

bis(bromomethyl)pyridine to provide the pyridine-based pincer. The fluorinated analog 

was synthesized via a reaction between 1,1,1-trifluoroethyl nosylate and 2,6-

bis(imidazolmethyl) pyridine and characterized by 1H NMR spectroscopy, X-ray 

crystallography, and elemental analysis.  

 

B22. Molybdenum (VI) Amidate Complexes and Reactivity Studies 

Joshua Mile Smith,1 Robert K Thomson1*; 

1University of Oklahoma 

Amidate complexes of group(IV) metals have shown a variety of interesting and useful 

capabilities. The modular synthesis of the amidate proligand allows for high-tunability. Amidate 

ligands have been shown to be hemilabile, allowing for varied reactivity at metal centers. A series 

of L2MoX2 complexes (where L = various amidate ligands displaying varied steric bulk and 

electronic properties, X2 = O2, (NtBu)2, and O/NtBu) have been synthesized and characterized. 

Solid state molecular structures have also been determined using X-ray crystallography.  Mo(VI) 

amidate complexes exhibiting hemi-lability will be discussed. Dynamic behavior of the mixed 

O/NtBu system in solution will be discussed.  Reactivity at multiply bonded fragments with 

various substrates have been explored. The initial catalytic reactivity of the Mo complexes 

towards oxygen atom transfer will be discussed. 
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B23. Shape-Controlled Reduction of Iron Oxyhydroxide to Magnetite 

Menuka Adhikari1 and Dr. Yolanda Vasquez1,* 

1Department of Chemistry, Oklahoma State University, Stillwater, OK, 74078. 

Magnetite nanoparticles have a wide range of biomedical applications such as hyperthermia, 

magnetic resonance imaging (MRI), drug delivery, and cell separation. Several protocols have 

been reported for the synthesis of spherical magnetite nanoparticles, but only a few protocols are 

available for the synthesis of magnetite nanorods with controlled aspect ratio. Here, we present 

our progress towards generating magnetite, Fe3O4 nanorods, via two-step synthesis. FeOOH 

nanorods were synthesized as a precursor, which were reduced by hydrazine in the following step 

to generate Fe3O4 nanorods. The resulting Fe3O4 nanorods were characterized by transmission 

electron microscopy (TEM), X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS), 

and Fourier transform infrared spectroscopy (FTIR). 

B24. Investigating the Functionalization of Gold Nanorods with Polyvinylpyrrolidone 

 
Stephen Kane1, William Corbitt1 and Dr. Nathan Green1 

Northeastern State University, Broken Arrow, OK 

 

The most common syntheses of gold nanorods (GNRs) rely on the use of the surfactant, 

hexdecyltrimethylammonium bromide (CTAB). GNRs procured in this report were synthesized 

via a seed-mediated method, which are capped with a bilayer of CTAB. Our current research is 

specified in the loading of single-stranded DNA (ss-DNA) molecules onto GNRs; however, 

direct displacement of CTAB by ss-DNA is not permissible—CTAB bilayer obstructs the 

formation of the sulfur−Au bond between the thiolated DNA and GNR surface. Therefore, to 

avoid these electrostatic interactions, the exchange of CTAB surfactant for an intermediate 

stabilizing layer of sodium dodecylsulfate (SDS) and polyvinylpyrrolidone (PVP) is necessary. 

We demonstrate a reproducible approach of displacing CTAB with a water-soluble mixture of 

SDS and PVP. In future experiments, SDS-PVP modified GNRs are to subsequently undergo 

further ligand exchange by relinquishing coordinate bonds between PVP and the surface of the 

GNRs with strongly binding thiol-functionalized ss-DNA monolayers. 

 

B25. C-C and C-N Cross-Coupling Reactions Catalyzed by Copper Complexes of Pincer 

N-heterocyclic Carbenes 

Doaa Domyati1, Reza Latifi1, Laleh Tahsini1* 

1Oklahoma State University 

Copper complexes of N-heterocyclic carbenes (NHC) have recently received great attention in 

catalysis, however, the application scope has been limited to neutral complexes bearing 

monodentate ligands. Herein, we report the synthesis and full characterization of a cationic Cu-

pincer bis(NHC) complex with different alkyl wingtips, that serves as catalyst for the cross-

coupling reactions. The C-C coupling, known as Sonogashira coupling, of aryl iodides and 

phenylacetylene have been tested using these pincer Cu-NHC complexes. Unlike other copper 

catalysts that require an inert atmosphere to prevent alkyne homocoupling, a competing side 

reaction to Sonogashira reaction, the Cu-pincer bis(NHC) complexes provide good to excellent 

cross-coupling yields in air. In addition, the activity of these catalysts has been investigated in the 

https://www.sciencedirect.com/topics/chemistry/copper-complex
https://www.sciencedirect.com/topics/chemistry/n-heterocyclic-carbene
https://www.sciencedirect.com/topics/chemistry/iodide
https://www.sciencedirect.com/topics/chemistry/inert-atmosphere
https://www.sciencedirect.com/topics/chemistry/alkyne
https://www.sciencedirect.com/topics/chemistry/side-reaction
https://www.sciencedirect.com/topics/chemistry/side-reaction
https://www.sciencedirect.com/topics/chemistry/sonogashira-cross-coupling
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C-N coupling reaction, known as Ullmann-type coupling, providing good to a moderate isolated 

yield. Interestingly, the reaction under argon affords substantially reduced cross-coupling, 

indicative of the oxygen involvement and its facilitating effect in the mechanism. In our 

controlled studies, the air-assisted cross-coupling reaction came to a complete stop when using a 

radical trap, suggesting the presence of a radical in the mechanism. Examining the reaction of Cu-

pincer bis(NHC) complexes with oxygen via UV–vis spectroscopy reveals a dark 

green chromophore formation at −40 °C with strong absorbance (ε > 400 M−1cm−1) at 460 nm and 

500 nm, likely due to a high-valent copper-oxygen adduct. 

 

B26. Nanocrystalline Late Transition Metal Oxides as Catalysts for the Synthesis of 

Trans-Chalcone 

Abdulmajeed Alayyaf,1 and Allen Apblett1*; 

1Oklahoma State University  

Trans-chalcone (benzylideneacetophenone) not only is an important intermediate for the 

synthesis of other organic compounds but it also has useful medical applications due to 

its antifungal properties and ability to prevent lung and stomach cancer. We previously 

developed a one-pot solvent-free method to prepare trans-chalcone via the Claisen-

Schmidt condensation of benzaldehyde with acetophenone that uses nanoparticulate zinc 

oxide as the catalyst. We are now exploring the utility of other nanocrystalline metal 

oxides and mixed metal oxides to act as catalysts for the synthesis of this valuable 

chemical. Basically, the catalysts were made from the low-temperature decomposition of 

metal salts of both pyruvic acid oxime and of oxalate. The resulting metal oxides were 

screened for their ability to catalyze the formation of trans-chalcone. Also, the 

intermolecular cyclization reaction of, 2,5-hexanedione was also explored to investigate 

the acid/base properties of the nanometric metal oxides and correlate these with the 

catalytic ability for the synthesis of trans-chalcone. 

B27. Europium (III) Doped Yttrium (III) Oxide Nanosheets and Nanotubes for Photonic 

Applications: Synthesis and Spectroscopic Measurements  

William Wang,1 A. K. Fazlur Rahman,1 and Peifen Zhu2*; 

1The Oklahoma School of Science and Mathematics, 2The University of Tulsa 

Europium cation doped yttrium oxide (Y2O3:Eu3+) nanosheets and nanotubes were synthesized 

using a low-cost, solution-based hydrothermal method.  The nanostructures were obtained by 

tuning the pH value of suspension, the aging temperature, and the aging time.  The high 

temperature, high pressure, and high pH environment were favorable for the formation of 

nanosheets. As the growth time increased, the nanosheets began to roll up, which produced 

discrete nanotubes. Field emission scanning electron microscopy images, transmission electron 

microscopy images, emission spectra, excitation spectra, and fluorescence decay curves for the 

Y2O3:Eu3+ nanosheets and nanotubes were measured and compared. The results show that a novel 

Eu3+ environment exists in the nanosheets, which led to rapid decay of emission at 611 nm. The 

fluorescence decay lifetimes of the nanosheets are significantly shorter than those of the 

nanotubes and bulk materials, making the Y2O3:Eu3+ nanosheets a promising red phosphor for 

UV-based white light-emitting diodes. 

https://www.sciencedirect.com/topics/materials-science/argon
https://www.sciencedirect.com/topics/chemistry/cross-coupling-reaction
https://www.sciencedirect.com/topics/chemistry/uv-vis-spectroscopy
https://www.sciencedirect.com/topics/chemistry/chromophore
https://www.sciencedirect.com/topics/chemistry/adduct
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B28. Conversion of Zn3P2 to ZnS using Elemental Sulfur Powder as a Sulfur Source 

Yi-Wei Wang1 and Yolanda Vasquez1,* 

 
1Department of Chemistry, Oklahoma State University, Stillwater, OK 74078. 

 

Interconversions between different semiconductor nanomaterials have drawn increasing 

attention, which allow changing crystal structures as well as chemical properties, but 

maintaining the shape and size. The semiconductors Zn3P2 (1.5 eV) and ZnS (3.7 eV) 

have great potential to be used in photovoltaic devices. In this study, we intended to 

synthesize Zn2P2S6 as a new semiconductor. Zn3P2 nanoparticles was synthesized by 

reacting dimethylzinc, Zn(CH3)2, with trioctylphosphine (TOP) at 370 °C. Zn3P2 

nanoparticles were reacted with various concentrations of elemental sulfur in oleylamine 

at different temperatures. However, while reacting with Zn3P2, sulfur replaced 

phosphorous and formed ZnS instead of incorporating into the structure. Conversion of 

Zn3P2 to ZnS was observed. A systematic study showed that both reaction temperature 

and the ratio of Zn to S affect sulfidation. X-ray diffraction (XRD) and transmission 

electron microscopy (TEM) were used to characterize the nanoparticles. 

B29. Multifunctional Nanostructured Cobalt Oxide@Polypyrrole for Energy Storage and 

Generation Applications 

Chen Zhao1, C. Zhang1, K. Siam1, P. K. Kahol2, Ram K. Gupta1*  

1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 

 

To meet the growing demand for clean energy sources, high-performance energy storage devices 

such as supercapacitors and energy generation via water splitting using cost effective method is 

desired. To meet our goal, we used earth-abundant materials for energy storage and generation 

applications. In this work, core/shell cobalt oxide@polypyrrole (Co3O4@PPy) was synthesized 

through a solvothermal and electrodeposition process. Co3O4@PPy electrode exhibited a large 

areal capacitance of 7295 mF/cm2 at 1 mV/s and 2204 mF/cm2 at 1 mA/cm2. The outstanding 

electrocatalytic activities of Co3O4@PPy required low overpotentials of 266 mV and 206 mV at 

10 mA/cm2 with a Tafel slope of 57mV/dec and 86mV/dec for oxygen evolution and hydrogen 

evolution reactions, respectively. In addition to the outstanding electrocatalytic performance, they 

exhibited a durable electrocatalytic performance up to 15 hours of continuous measurement. 

Designing the core/shell cobalt oxide@polypyrrole material could be a promising candidate for 

energy storage and conversion devices.  

B30. Electronic interaction in copolymers of vinylferrocene and alkylated vinylimidazole 

James Eaton and Charles J. Neef* 

Pittsburg State University 

Ferrocene containing polymers continue to receive considerable attention due to their well 

understood chemistry and stable redox responses.  Of particular interest is their use as 

electrochemical detectors and devices. In our research group, we are interested in ferrocene 

containing polymers with unusual electronic properties.  Of particular interest is ferrocene 
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containing copolymers with electronic interactions of the ferrocenyl moiety with electron 

deficient moieties such as an imidazolium cation.  The synthesis of these materials was performed 

by free radical initiation at a 1:1 ratio of vinylferrocene to vinylimidazole to obtain a random 

copolymer followed by alkylation of the imidazole.  These copolymers were characterization by 

FTIR and NMR.  Electrochemical analysis by cyclic voltammetry showed multiple redox waves 

using DMF or CH2Cl2 as the solvent, indicating electronic interactions between the imidazolium 

and the ferrocenyl moieties.  In addition, the CV of the copolymer as a thin film in aqueous 

electrolyte solutions and the UV-VIS spectrum will be presented. 

 

B31. Fmoc-Cys-Bni conjugated Gold Nanorods as a Potential Drug Delivery System 

 
Shoukath Sulthana, 1 Karen Castaneda, 2   Katja Michael, 2 and Yolanda Vasquez1*; 
1 Department of Chemistry, Oklahoma State University, Stillwater, OK, 74078 
2 Department of Chemistry, University of Texas, El Paso, TX, 79968 

Gold nanorods have been extensively used in the field of photothermal therapy and drug delivery. 

In this work, we synthesized a photoreactive molecule, Fmoc-Cys-Bni 

(Fluorenylmethyloxycarbonyl-cysteine-5-Bromo-7-nitroindoline), which absorbs UV light at 320 

nm, is conjugated on the gold nanorods to release a photo-cleavable linker, 5-Bromo-7-

nitroindoline. The cleavable linker can carry a payload and acts as a dual photo-thermal and drug 

delivery system. The synthesized gold nanorods and Fmoc-Cys-Bni were characterized by 

nuclear magnetic resonance (NMR), Fourier transform infrared (FTIR) spectroscopy, 

transmission electron microscopy (TEM), or UV-Vis spectroscopy for further time-dependent 

photolysis and toxicity studies. 

B32. Electronic properties of random copolymers of thiophenes and benzobisthiazole 

 
Jacob Wylie and Charles J. Neef 

Pittsburg State University 

 

Thiophene containing polymers continue to receive considerable attention within Donor-

Acceptor-Donor (D-A-D) conjugated systems for their potential use in photovoltaic cells, energy 

storage devices, and sensors.  A potential useful electron acceptor for D-A-D systems is 

benzobisthiazole.  Our lab has focused on the synthesis and electronic properties of random 

copolymers containing benzobisthiazole with thiophene, 3-hexylthiophene, or 

ethylenedioxythiophene.  Copolymers were obtained by polymerizing dibromobenzobisthiazole 

with dibromothiophenes in the presence of hexamethylditin and a Pd catalyst.  Each polymer was 

characterized by FTIR and 1H-NMR spectroscopy.  Electrochemical analysis by cyclic 

voltammetry will be presented, as well as UV spectra. 

 

B33. The Synthesis of Polyaluminum Oxy-hydroxide Clusters in Aqueous Conditions 

Using a Dissolution Process 

Chris Graves,1 Chalita Thompson,1 and Eric S. Eitrheim1* 

1University of Central Oklahoma 

Aluminum clusters in environmental systems are possible environmental transporters of 

contaminants.  Synthesizing and studying these cluster in detail can help elucidate how these 

structures function in the environment.  We present an approach that may prove useful in 
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synthesizing and isolating clusters from simple starting materials for their study.  Using 

aluminum hydroxide gel, followed by its dissolution using various acids produces a number of 

polyaluminum oxy-hydroxide clusters, notably various Al30 clusters.  These clusters can include 

copper, formate, and other coordinated chemicals.  We have previously isolated a few distinct 

structures and characterized them using single crystal X-ray diffraction studies and are working to 

isolate others with carboxylate ligands and naphthalene-based co-crystallization agents.  

B34. 2,3,5,6-Tetramethyl-1,4-di(N-nitrosoacetamido)benzene:  An Unusually Stable N-

aromatic-N-nitrosamide 

Matthew Houck,1 Douglas R. Powell,1 Daniel T. Glatzhofer1*; 

1University of Oklahoma, Norman, OK, 73072  

N-Aromaticacetanilides can be treated with acetic acid and sodium nitrite in acetic anhydride to 

form the corresponding N-nitrosamides in situ. The N-nitrosamides are highly reactive and 

quickly rearrange at room temperature, to form the O-aromatic acetates.1 The mechanism of 

these types of reactions is a matter of some debate and appears to be highly substrate 

dependent.1,2 To investigate the utility of this reaction in forming quinones from 

diaminoaromatic compounds, 2,3,5,6-tetramethyl-1,4-diacetamidobenzene was treated as 

described above. Surprisingly, upon workup, the corresponding bis-nitrosamide was isolated in 

90% yield. The bis-nitrosamide is remarkably stable; samples may be stored in the solid state at 

room temperature indefinitely. Crystals of the bis-nitrosamide were grown from acetic 

anhydride/acetic acid and x-ray structural analysis confirms the structure, showing that the N-

nitrosamido moieties are essentially orthogonal to the aromatic ring due to steric interactions with 

the neighboring ortho-methyl groups. When heated to 60 °C in acetic anhydride, the bis-

nitrosamide cleanly rearranges to the corresponding bis-acetoxyaromatic compound, as expected. 

However, heating the bis-nitrosamide in other solvents leads to a variety of other products. The x-

ray structure of the bis-nitrosamide will be presented and discussed with regard to structural 

influences on its stability and the mechanism of rearrangement. The products of the 

decomposition of the bis-nitrosamide in different solvents will be discussed with regards to what 

they indicate about the reaction mechanism.   

 

B35. Modification of Gold Nanoparticle Surface with Polyamidoamine (PAMAM) 

Dendrimers to Increase Biocompatibility 

Samira Darbandi, and Dr. Nathan Green 

 

Department of Natural Sciences, Northeastern State University, Broken Arrow, OK 

 
Gold nanoparticles possess unique optical features that have increasingly been used in biomedical 

applications such as imaging, diagnosis, cancer treatment, and drug delivery. The unique optical 

characteristics exhibited by the collaboration of light with electrons on the nanoparticle surface 

have potential commercial applications in healthcare. The surface plasmon resonance, a collective 

oscillation of electron density along a gold nanoparticle surface allows changes along the particle 

to be measured. Such resonance has already been determined to be dependent on several factors 

of the surface: size, shape, and homogeneity. Gold nanoparticles are usually covered by a 

surfactant called cetyltrimethylammonium bromide (CTAB) in order to prevent aggregation of 
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the particles. However, this cationic surfactant causes cytotoxicity and has hindered biological 

applications thus far. Therefore, the goal of this research is to alter the surfaces of gold 

nanoparticles with biologically compatible surface coatings to optimize conjugation to biological 

polymers and increase cell delivery viability. To this end, we have focused on hyper-branched 

polymers, polyamidoamine (PAMAM), to remove CTAB by developing thiolated ligands 

including synthetic and biological polymers. This research will overcome the current barriers of 

gold nanorods from biomedical applications by replacing the CTAB with PAMAM dendrimers 

that are safe and form a homogeneous monolayer along the nanoparticle surface. 

 

B36. Fabrication of Conductive Organic Fibers as Non-metallic Electrodes and 

Interconneccts for Clinical Applications 

Santosh Adhikari1, Megan Hays,1 Bertram Richter2, Saadyah Averick2, and Toby L. 

Nelson1*; 

1Oklahoma State University 2Allegheny Health Network, PA 

Conductive fibers (CFs) are made either from 1) intrinsically conductive materials like metals, 

carbon or conductive polymers or by 2) coating or embedding with an electrically conductive 

elements or composites on non-conductive or less conductive substrate most often cotton, 

polyester, nylon, and silk. In past few years, organic CFs have emerged as an attractive as well as 

a promising class of materials for realizing non-metallic electrodes for different clinical 

applications. This is because these materials are biocompatible, better integrate, ease of 

fabrication, light weight and have limited magnetic resonance imaging problems compared to the 

metallic electrodes. Here, a very facile, economical, and scalable fabrication method of organic 

conductive fibers by using conductive ink prepared from the two intrinsically conductive 

materials; poly(3-hexylthiophene) and single walled carbon nanotubes (SWCNTd) and their 

characterization using electrical resistance measurements, Raman spectroscopy, SEM, TEM, and 

stress-strain measurements will be presented. 

B37. Synthesis of a New Palladium Catalyst for the Heck Cross-Coupling Reactions 

Dillon Kerr,1 Guillermo Ardon,1 and Jeanne Bolliger1*; 

1Oklahoma State University  

The palladium catalyzed Heck reaction is one of the most efficient ways to prepare E-alkenes 

from terminal alkenes and aryl halides in one step. Our research group would like to introduce a 

new palladium catalyst that works efficiently at low catalyst loadings and yields the desired cross-

coupling products cleanly. 
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B38. Progress towards understanding of metal catalysed direct arylation of 

benzodithiophene-S,S-tetraoxide 

Fathima F Pary1, Manjaly J. Ajitha2, Djamaladdin G. Musaev2* and Toby L Nelson1* 

1Oklahoma State University, Stillwater, OK 
2Emory University, Atlanta, Ga. 

Benzo[1,2-b:4,5-b’]dithiophen-1,1,5,5-tetraoxide(BDTT), being an electron poor heterocycle, 

could be a good candidate for making electron accepting materials. Recently, our group has 

developed an efficient and facile method for regioselective direct arylation of benzodithiophene-

S,S-tetraoxide ,using CuI, Phenanthroline , K3PO4 and Ag2CO3. The method demonstrates a broad 

scope with good to excellent isolated yields. We are interested in understanding the reaction 

mechanism of this newly developed methodology. Control experiments and computational 

studies were carried out to investigate the importance of each component and understand the 

reaction mechanism. Here, our understanding on the mechanism of the reaction based on the 

experimental and computational data will be discussed. 

 

B39. Carbenoid Initiated Cascade Reactions for the Stereoselective Synthesis of 

Functionalized Medium Size Heterocycles  

 
Kiran Chinthapally,1 Nicholas P. Massaro,1 and Indrajeet Sharma 1*  

 

1Department of Chemistry and Biochemistry, and Institute of Natural Products Applications and 

Research Technologies University of Oklahoma, 101 Stephenson Parkway, Norman, Oklahoma 

73071, United States University  

 

Heterocycles are the common structural motifs in a vast number of biologically active molecules. 

In this family, medium size (8 to 10-membered) heterocycles are an important class of 

compounds exhibiting significant pharmaceutical applications. Recent exploration of drug 

candidates containing medium sized rings such as oxygen and nitrogen heterocycles have been 

highlighted for their key conformational constraints often present in these structures. Despite their 

potential applications as valuable bioactive molecules, reports on the synthesis of medium size 

heterocyclic ring systems are barely available in the literature. The main reason for the lack of 

synthetic methods can be attributed to the restricting entropy barriers as well as unfavorable 

transannular interactions. Methods enabling the straightforward synthesis of classes of oxygen 

and nitrogen heterocycles with ring sizes of eight or more would prove particularly valuable for 

exploring this less-charted area of chemical space. Our recent results regarding the rhodium 

carbenoid initiated O−H insertion/aldol/oxy-cope cascade for the stereoselective synthesis of 

oxonene ring systems, tri- and tertacyclic quinolines as well as benzannulated medium size 

heterocycles will be presented. 
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B40. Catalytic Michael Addition of Amino Acid derivatives; Access to Non-Natural 

Amino Acids 

Lacey Gotcher,1Kip Teegardin,1 Jimmie Weaver1 

1Oklahoma State University 

Fluorinated drug molecules are currently being used in many pharmaceutical applications. In 

1970, only 2% of drugs contained fluorine, now up to 40% of new drugs contain fluorine. Rather 

than trying to develop difficult C–F installation, our research starts with carbon–fluorine (C–F) 

functionalization reactions of highly fluorinated compounds. Thus, we have found that 

polyfluorinated phenylglycine amino acid derivatives yield novel α-amino acids in the presence 

of a catalytic amount of guanidine superbase and a Michael acceptor. The reaction tolerates a 

number of protecting groups and here we explore the accessible enolate anion of NH-protected 

amino acids, and in turn develop the first catalytic Michael addition of an α-amino acid.  

 

B41. Development of a New Palladium Catalyst for Suzuki Cross-Coupling Reactions 

Guillermo Ardon,1 Dillon Kerr,1 and Jeanne Bolliger1*; 

1Oklahoma State University  

C-C bond formation between organic halides and boron compounds is possible thanks to the 

Suzuki cross-coupling reaction. This reaction requires a palladium catalyst, Pd (0), as well as a 

base, which activates the boron compound and can be used in a wide range of substrates. Our 

research group would like to introduce a new palladium catalyst that works efficiently and gives 

high yields. 

B42. Amino Acid Metabolism by Cells Lacking the Tumor Suppresser p27kip1 

Rajdeep Kaur, Robert J. Sheaff 

1The University of Tulsa 

The tumor suppressor p27kip1 is commonly deregulated at the protein level in aggressive human 

cancers, although its precise contribution remains unclear. When the glucose levels drops, p27 

plays a novel role in controlling the metabolic switch from glucose to amino acids. Thus, 

deregulating p27 might provide a growth adaptation by allowing adaptation to different nutrient 

environments. The switch can be observed by comparing the effect of various metabolic 

inhibitors on cells with and without p27. Although these results indicate cells lacking p27 can 

metabolize amino acids, their identity is unknown. For this project, the identity of amino acids 

was varied in the cell culture media to determine which one(s) can support ATP production in 

p27-/- cells under low glucose conditions. Results from these studies will be presented to provide 

additional insight into the novel role of p27 in a metabolic switch when the media lacks certain 

amino acids. 
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B44. A Student’s Choice to Pursue STEM:  an Analysis of Influencing Factors and 

Methods of Intervention 

Alyssa Gerick1, Gary Ritzhaupt1, Nassus Brown2, Lois Ablin1* 

1 Department of Biology and Chemistry, Oral Roberts University, Tulsa, OK 

2Da/Pro Rubber, Inc., Broken Arrow, OK 

Corresponding author – Lois Ablin, Department of Biology and Chemistry, Oral Roberts 

University, Tulsa, Oklahoma 74171, lablin@oru.edu  

Observations from existent literature on factors that influence students in their choice to pursue 

the study of STEM (science, technology, engineering, and mathematics) and the ability of gender 

to impact these influencing factors will be presented.  After a 50-minute intervention at one local 

school which included several chemistry experiments and demonstrations, surveys of female 

students’ perceived difficulty of chemistry decreased by an average of 13% while male students’ 

perception of difficulty did not change.  There was a 28% increase in the self-efficacy of female 

students and a 40% increase in male students’ self-efficacy.  Female students’ comfort in a 

laboratory environment increased by 45% and male students comfort increased by 20%.   The 

likelihood of pursuing a career in STEM increased by more than 20% for female students and by 

10% for male students. 

B45. Spectroscopic Study of Ion-ion Interactions in Binary Solutions of Ionic Liquids and 

Inorganic Salts 

Travis Young1 and Christopher M. Burba1*; 

1Northeastern State University 

Vibrational spectroscopy was used to investigate ion-ion interactions in solutions of ionic 

liquids (1-butyl-3-methylimidazolium trifluoromethanesulfonate and 1,1-

butylmethylpyrrolidinium trifluoromethansulfonate) mixed with LiCF3SO3, NaCF3SO3, 

KCF3SO3, Mg(CF3SO3)2, and Y(CF3SO3)3 inorganic salts. All compounds dissolved in 

the ionic liquid at elevated temperatures except for Mg(CF3SO3)2, which was insoluble in 

both ionic liquids at all compositions and temperatures investigated. Infrared and Raman 

spectra of the solutions were collected as a function of temperature and composition 

(10:1 and 5:1 IL to salt mole ratios), and ionic association of the CF3SO3
- anions for these 

solutions was assessed by monitoring select vibrational modes of the CF3SO3
- anion. In 

particular, S-O stretching motions (near 1030 cm-1) and F-C-F bending motions (at ~760 

cm-1) are sensitive to the local structure about the CF3SO3
- anions. Our spectroscopic data 

indicates that solutions containing cations with high charge densities (e.g., Li+ and Y3+) 

resulted in strong cation-anion interactions. 

 

 

 

 

 

mailto:lablin@oru.edu


54 
Return to Schedule of Events 

B46. Ab Initio calculations of possible heptacoordinate and octacoordinated carbon in 

ionic hydrocarbon compounds 

George Wang1, Fazlur Rahman1, Bin Wang2. (1) Oklahoma School of Science and Mathematics, 

Oklahoma City, OK 73104, USA; (2) School of Chemical, Biological and Materials Engineering, 

The University of Oklahoma, Norman, OK 74104, USA 

Ionic hydrocarbon compounds that contain hypercarbon atoms, which bond to five or more 

atoms, are important intermediates in chemical synthesis. Extensive investigations have identified 

ionic hydrocarbon compounds that contain pentacoordinate or hexacoordinate hypercarbon 

atoms. However, the search for ionic hydrocarbon compounds that contain higher-coordinate 

carbon, including heptacoordinate and octacoordinate carbon, remains elusive. We performed ab 

initio density functional calculations, through which we explored the possibility of seven-

coordinate and eight-coordinate hypercarbon atoms in ionic hydrocarbon compounds. Our 

calculations show that the three-dimensional hexagonal pyramidal configuration of tropylium 

trication, (C7H7)3
+, in which a carbon atom is bonded to seven neighboring atoms, is a stable 

structure. On the other hand, the pyramidal configurations of ionic C8H8 compounds, which 

contain an octacoordinate carbon atom, are unstable. In addition, our calculations show that a 

previously proposed pyramidal trication involving heptacoordinate carbon, C7(CH3)7
3+, is an 

unstable configuration. The calculated results could motivate further experimental verification 

and stimulate exploration of alternate high-coordinate carbon compounds. 

B47. Modeling and Imaging of DNA Origami 

Michael Smith,1 Rebecca Jordan,1 Joseph Reynolds,1 and Nathaniel Green1*; 

1Northeastern State University 

Nanoparticles have unique properties that can be manipulated and explored with specific 

geometrical and spatial arrangements. Top-down assembly of these arrangements are often 

expensive and provide limited resolution; however, DNA-based nanostructures, so called DNA 

origami, present a self-assembled bottom-up approach with greater control of nanomaterial 

arrangement. This method utilizes DNA base pairing to self-assemble a long single stranded 

DNA scaffold into a desired shape which is held together by complimentary synthetic strands 

known as staple strands. These structures are excellent candidates for imaging via atomic force 

microscopy (AFM) as they are air stable and relatively flat on the nanoscale. Novel origami 

structures are being developed using two software programs, cadnano and Tiamat, to model 

oligonucleotide nanomaterials in specific orientations and assess structure viability. Ultimately, 

we aim to develop DNA origami as nanoscaffolds for organizing other nanomaterials by taking 

advantage of high spatial resolution offered by modifying the synthetic staple strands. 
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B48. Nanocomposites of polypyrrole and cobalt oxide as efficient and stable 

multifunctional materials for supercapacitors and overall water splitting 

 
Ahlam Alghamdi1, K. Siam1, P. K. Kahol3, Ram K. Gupta1,2* 

1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Kansas Polymer Research Center, Pittsburg State University, Pittsburg, Kansas 66762, USA 
3Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 

 

Multifunctional materials which could be used for energy generation and storage are 

required to meet the ever-increasing demand for energy. These materials need to be cost-

effective, efficient and stable for any practical applications. We report on the synthesis, 

characterization and energy applications of nanocomposites of polypyrrole and cobalt 

oxide. It was observed that the electrochemical properties of the composites depend on 

their composition. The optimized composition showed a maximum specific capacitance 

of 1533 F/g at 1 mV/s with a significant electrochemical stability. Moreover, these 

composites showed outstanding performance as an electrocatalyst for oxygen and 

hydrogen evolution reactions (OER and HER). It required an overpotential of 316 mV 

and 132 mV to achieve a current density of 10 mA/cm2 for OER and HER, respectively. 

The results suggest that nanocomposites of polypyrrole and cobalt oxide could be used as 

multifunctional materials for energy applications.   

 

B49. An ab initio Study of Gaseous Cobalt Hydroxides 

Dwight L. Myers,1*; 

1East Central University 

Volatile metal hydroxides and oxyhydroxides are important reaction products in combustion 

environments. Modern superalloys used in turbine blades contain a wide range of metals to 

improve corrosion properties and operate at higher temperatures.  This improves thermodynamic 

efficiency and fuel economy. Oxide coatings on turbine blades serve as Environmental Barrier 

Coatings (EBCs), or Thermal Barrier Coatings (TBCs). Metal oxides such as cobalt(II,III) oxide 

can react with water vapor to produce volatile species, Co(OH)3, CoO(OH)2, or CoOOH. This 

represents a significant mode of corrosion. It is therefore important to determine the 

thermodynamic properties of these compounds.  Computational studies of these species provides 

a check of experimental data. Determination of geometries and vibrational frequencies is the first 

step in obtaining reliable thermodynamic data. These are computed using the GAMESS software 

package. Geometries, vibrational frequencies, and preliminary thermodynamic data will be 

presented.  
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B50. Highly Efficient Cobalt-based Nanostructured Materials for Overall Water Splitting   

 

M. Altammar1, S. Bhoyate1, C. Zhao1, K. Siam1, P.K. Kahol2, Ram K. Gupta1,3* 

1 Dept. of Chemistry, Pittsburg State University, 2 Dept. of Physics, Pittsburg State University,    
3Kansas Polymer Research Center, Pittsburg State University 

 

Green energy generation through water splitting is considered as a viable option for future energy 

need. Water electrolysis includes hydrogen evolution reaction (HER) and oxygen evolution 

reaction (OER). However, the higher potential requirement of these reactions limits their practical 

application. In this research, nanostructured cobalt oxide, cobalt hydroxide and cobalt sulfide 

were synthesize using a facial hydrothermal method. X-ray diffraction was used to examine the 

phase purity of the samples. The electrocatalytic activities of the synthesized materials were 

electrochemically tested. Our studies showed excellent electrochemical catalytic activities of 

cobalt sulfide for both HER and OER process. Cobalt sulfide showed low overpotential of 215 

and 290 mV at 10 mA/cm2 for HER and OER, respectively with significant electrochemical 

stability. Moreover, faster reaction kinetics of the cobalt sulfide electrode was observed in Tafel 

plots. Our studies suggest that cobalt sulfide could be a promising material for overall water 

splitting applications.  

B51. Kinetics Study of the Reaction of Ferric Salt with 2-Oximinopropionate   

Waleed Alamier,1 Dr. Allen Apblett *1;  

1Oklahoma State University 

A kinetic study was performed of the reaction of Iron (III) nitrate hexahydrate with sodium 2-

oximinopropionate.The reaction initially produces a red iron (III) complex that is subsequently 

converted to Iron (II) pyruvic acid oxime complex that can be isolated as yellow crystals. 

Ultraviolet-visible spectroscopy (UV-Vis) was used to determine the kinetics and order of the 

reaction. It was found that the reaction was second-order in the ferric complex but was second-

order inhibited by 2-oximinopropionate.The activation energy for the redox reaction was 

determined to 83.4 KJ/mole. The iron (II) complex was characterized using Fourier transform 

infrared spectroscopy and single-crystal X-ray structure determination. 

B52. C–H Arylation of Electron Deficient Arene-Hs via Visible Light Photocatalysis    

Roukaya El Mokadem1, Ryne Overfield1, and Jimmie Weaver1 

1Oklahoma State University 

With the increasing need for ligands in transition metal catalysts, and other research that utilizes 

phenylpyridine derivatives, a facile synthesis of this motif would expedite further research in 

these areas. Our research is focused on metal-free direct C–H arylation of heteroarenes via eosin 

y photocatalyzed coupling. Starting from derivatives of aniline, the corresponding 

arenediazonium ion is generated in situ by t-BuONO. The diazonium ion is photocatalytically 

reduced which undergoes mesolytic fragmentation to give N2 gas and the aryl radical. The radical 

can then under-go a C–C coupling with the arene-H partner. This method is less costly and far 

more expedient than the current state of the art. 
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B53.  Magnetic Resonance Nano sensors for the Investigation of Influenza Binding and 

Fusion Mechanisms 

Vedant Jain, Tuhina Banerjee and Santimukul Santra* 

*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 

Fusion of virus with the host membrane is very important for spreading infection in the host cell. 

Hemagglutinin (HA), a fusion glycoprotein plays an important role in this process. We present a 

novel approach to understand the host-pathogen fusion mechanism by using Liposome coated iron 

oxide nanoparticles (LIONs). Iron Oxide Nanoparticles were coated with 1, 2-dioleoyl-sn-glycero-3-

phosphocholine (DOPC), a lipid, in order to mimic a host cell membrane. HA at a constant 

concentration was incubated with LIONs at different pH ranging from 7.5 to 5.1. It was hypothesized 

that the interactions between HA and the LIONs will be more predominant at lower pH and can be 

sensitively detected by collecting magnetic resonance (MR) T2 data. Detailed experiments will be 

performed including influenza binding, fusion, screening of receptors, cross-validation interactions 

and the results will be summarized in this presentation.  

B54. Herbal Drug Synergizes the Therapeutic Effect of CT20p Peptide in Cancer Treatment 

Saloni Darji,1 Tanuja Tummala,1 Tuhina Banerjee,1 Annette Khaled,† Shrikant Anant‡ and Santimukul 

Santra1,* 

*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
†College of Medicine, University of Central Florida 
‡Department of Surgery, KUMC. 

 

Breast cancer is most prevalent amongst women and 15-20% women in USA suffer from TNBC. 

Like in women where breast cancer is widespread, men in later ages have high risks of prostate 

cancer. Almost all Cancer cells over express folate receptors. We developed a targeted drug 

delivery system using functionalized iron oxide nanoparticles which helps in curtailing the side 

effects and combating cancer. Receptor targeting molecules specific for breast cancer and 

prostate cancer were selected. For MDA-MB-231 (TNBC cells), we conjugated with ICAM1 

antibody, and glutamic acid for LNCaP (prostate cancer cells). Combination of drugs, CT20p and 

Gedunin were encapsulated as therapeutic agents. CT20p is a peptide, which forms pores in 

mitochondria and disrupts its cycle whereas Gedunin, an extract of neem plant, is a Hsp90 

inhibitor. Various cell based assays such as ROS, Apoptosis & Necrosis, MTT and Migration 

assay were performed and will be discussed in this presentation.  

B55. Synthesis of aryl-substituted angular-fused tricyclic amides  

Field M. Watts and Richard A. Bunce*, Department of Chemistry, Oklahoma State University, 

Stillwater, OK  74078-3071 

 

Syntheses of aryl-substituted 3,3a,4,5-tetrahydropyrrolo[1,2-a]quinolin-1(2H)-ones (1) and 

2,3,4,4a,5,6-hexahydro-1H-pyrido[1,2-a]quinolin-1-ones (2) where R = H, 7/8-CH3, 9/10-CH3, 

7/8-OCH3 and 8/9-CF3 (five ring/six ring amide) have been developed.  The approach requires 5-

6 steps from the substituted 2-nitrobenzoic acids with overall yields of 30-40%.  A study of 

cyclization conditions was carried out to optimize the ring closure, which is easier for the five-

membered ring than the six-membered ring.  Since all steps proceed cleanly, the syntheses can be 

performed with a minimum of purifications.  All final compounds have been characterized by IR, 
1H NMR and 13C NMR.  
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B56. Analyzing the potency of ‘sweep pills’ in transporting cuttings within directional wells  

Flavio Rodriguez1, Sikandar Batra1*; 
1The University of Tulsa  

 

The complexity of ‘unconventional’ reservoirs and the need to minimize environmental impact 

has required the petroleum industry to drill directional wells. An impediment in drilling 

directional wells is the transport of cuttings (rock fragments produced due to the rotation of the 

drill bit) from the bottom of the bore-hole to the surface.  It is imperative that one transports these 

‘cuttings’, as the ‘cuttings’ would hinder the driller’s rate of penetration. One promising solution 

to the lack of ability to transport cuttings in a directional well is to use a ‘sweep pill’. A ‘sweep 

pill’ is a relatively small volume of viscous fluid, typically a carrier gel that removes cutting beds 

formed along the walls of the well. The objective of our research is to analyze the efficiency of 

oil- and synthetic polymer-based ‘sweep pills’ in transporting cuttings within directional wells. 

Preliminarily results will be presented.   

 

C1. Electrical Impedance Studies of Fe-doped ZnO Nanoparticles 

Ganga Raj Neupane1 and Parameswar Hari1  

1 Department of Physics and Engineering Physics, The University of Tulsa, Tulsa, OK.74104  

Fe doped (0%, 5%, 10% and 15%) ZnO nanoparticles were synthesized via precipitation method 

and microwave assisted deposition method. Structural properties were studied by X-ray 

diffraction spectroscopy (XRD) and Transmission electron microscopy (TEM). XRD results 

showed wurtzite structure in all samples and TEM images confirmed the formation of 

nanoparticles from both precipitation and microwave method with diameter of particles ranging 

from 58-87 nm and 51-74 nm respectively. Optical properties were studied by photoluminescence 

(PL) and UV-absorption spectra. PL studies show a blue shift near band absorption as prepared 

by precipitation method while red shift was observed in microwave method as the iron 

concentration increases from 0-15%. UV-absorption measurement shows a systematic increase in 

band gap from 3.21 eV to 3.30 eV in ZnO samples prepared by precipitation method while 

decrease in band gap from 3.34 eV to 3.13 eV was observed in samples prepared by the 

microwave method. Electrical transport properties of Fe-ZnO were analyzed by Cole-Cole plot 

using impedance spectroscopy and were modeled by an equivalent RC circuit. The Cole –Cole 

spectrum reveals that the resistance of samples prepared by precipitation method ranges from 816 

Ω to 4469 Ω and resistance ranges from 2410 Ω to 7630 Ω when samples were prepared by 

microwave method at room temperature. We will discuss the variation of resistance with different 

temperatures based on a transport model.  
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C2. Hydrolysis of Acetates: A Novel Method for Fabricating Ni, Cu & Zn Oxide Thin 

Films for Photovoltaics 

Dewan Russel Rahman1, Dr. Allen Apblett1* 

1Oklahoma State University 

Ni, Cu and Zn oxide, semiconductive materials, can be employed as thin films in photovoltaic 

devices. This study will present a novel hydrothermal method for preparing uniform precursor-

thin films of Ni-hydroxy acetate, Zn-hydroxy acetate and films of CuO at the surprisingly low 

temperature of 90-95˚C. At lower concentrations of Ni and Zn acetate aqueous solutions, heating 

in closed system at 90˚C and 95˚C respectively, form uniform thin films of their hydroxy acetate. 

This films upon further heating at their ceramic yield temperature can be converted to Ni and Zn 

oxide. Whereas Cu acetate solutions at 90 ˚C directly deposit CuO on films.  The FT-IR spectra 

of Ni and Zn precursor materials showed peaks for acetate and hydroxyl groups. 13C solid state 

NMR spectroscopy of Zn-hydroxy acetate also exhibited methyl and carboxylate peaks for 

acetate. While thermal gravimetric analysis confirmed Ni-hydroxy acetate and Zn-hydroxy 

acetate yield to NiO and ZnO at 425˚C and 550˚C respectively. SEM images revealed a network 

structure of the film of Ni-hydroxy acetate and uniformly distributed nano-spheres of Zn-hydroxy 

acetate film. 

C3. Growing Microalgae for Space Applications – A Modeling and Experimental based 

investigation of an Algae Photobioreactor 

Indreesh Badrinarayanan,1* Daniel W. Crunkleton,1 and Tyler W. Johannes1;  

1The University of Tulsa 

Microalgae are a very promising source of nutrients and serve as a renewable source of food in 

biologically based life support systems for long range space missions. Microalgae are 

photosynthetic organisms that are readily cultivated in photobioreactors. The gas-liquid flow in 

photobioreactors is inherently unsteady and complicated by the presence of gas bubbles, which 

induce appreciable liquid mixing and mass transfer. One of the challenges of growing microalgae 

in space is the presence of microgravity and harmful radiation. In this work, we evaluate a novel 

flat plate algae photobioreactor that uses downconverting quantum dot nanoparticles. Our 

approach involves both experimental as well as CFD based simulations.  

 

C4. Analysis of trap states in nanostructured ZnO/CuO heterojunction solar cells 

Amrit Kaphle1* and Parameswar Hari1  

1Department of Physics and Engineering Physics, The University of Tulsa, Tulsa, Oklahoma 

74104 

In this study, we employed capacitance-voltage measurements and impedance spectroscopy for 

analyzing trap states in nanostructured zinc oxide (ZnO)/copper oxide (CuO) solar cells. ZnO 

nanorods and CuO nanostructures were grown by a low-temperature chemical bath deposition 

technique. The capacitance-voltage measurement was carried out in the frequency range of 100 

Hz to 1 MHz, which showed a strong frequency dispersion indicating the presence of defects and 
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traps in the heterojunction. From our analysis, we determined a trap state of about 0.51 eV below 

the conduction band with a trap density of about 4×1017 cm-3eV-1. Impedance measurements as a 

function of frequency (1 Hz – 1 MHz) over a range of applied biases (-1V to + 1V) were also 

performed to investigate the minority carrier lifetimes. We will present the impact of high trap 

states density and interface recombination on the performance of ZnO/CuO heterojunction solar 

cells. 

C5. Influence of Temperature and Light Quality on Growth Kinetics and Nutrient 

Composition of Chlamydomonas reinhardtii 

Xiangpeng Li,1* and Tyler W. Johannes 1;  

1The University of Tulsa 

Algae have long been considered as a potential food for astronauts in long-range space travel. In 

order to maximize algal biomass production and manipulate the biomass composition, a new 

method to maximize the useful light energy involving up- and down-conversion of photons is 

being investigated. This work focuses on the determination of the optimal culturing conditions, 

including the light quality and culturing temperature. The green algae strain Chlamydomonas 

reinhardtii was grown in batch culture in an inoculation shaker under LED lights. Growth 

kinetics and nutrient composition were analyzed. Blue light enhanced the growth rate, biomass 

concentrations and productivity. Algae showed the highest neutral lipid content (4.4% w/w dry 

biomass) under red light and highest protein content (46% w/w dry biomass) under blue light. 

Nutrient starvation played a more important role in late stationary phase than light quality. A 

significant increase in lipid content was observed over the 24-32ºC temperature range studied. 

C6. Preparation of Cobalt-Doped Zinc Oxide Films via Deposition and Decomposition 

of Layered Hydroxides. 

Allen W. Apblett,1* and Travis Reed1;  

1 Department of Chemistry, Oklahoma State University 

Zinc oxide is a cheap and readily available material for use within photovoltaic devices but its 

wide band gap leads to absorption of light only in the ultraviolet region of the electromagnetic 

spectrum. For this reason, the use of dopants is necessary to shift the absorption into the visible 

region in order to allow for more efficient conversion of sunlight into energy. In this 

investigation, the synthesis of cobalt-doped zinc oxide films through a chemical bath deposition 

was explored. This procedure for depositing films of oxides uses the hydrolysis of 

hexamethylenetetramine-metal complexes. Unexpectedly, when applied to zinc and cobalt-doped 

zinc oxides, this method produced crystalline layered zinc hydroxide and cobalt-doped zinc 

hydroxides that also contained chloride or nitrate ions, depending on which zinc and cobalt salts 

were used in the synthesis. The deposited layered compounds exhibit an interesting difference in 

color depending the metal salts used in the synthesis. The chloride salts produce a cobalt rich film 

where the final color is green while films derived from nitrate salts exhibit decreased cobalt 

concentrations and are pink.  Conversion of the deposited cobalt-doped zinc layered hydroxides 

to green cobalt-doped zinc oxide films can be achieved by heating at relatively low temperature. 
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C7. Solar Down-Conversion to Photosynthetic Wavelengths 

 
Mahsa Raja, 1 Todd Otanicar, 1 Kenneth Roberts, 1 Parameswar Hari, 1 Ty Johannes and 1 Daniel 

Crunkleton 

 
1The University of Tulsa  

 

Within the solar spectrum there are significant number of photons which are not used for 

photosynthesis. A novel strategy to enhance the growth of algae is increasing the absorbed 

photons by using the unabsorbed wavelengths in solar spectrum through a quantum dot (QD) 

based Down-Conversion (DC) process. QD’s will absorb the UV wavelengths in solar spectrum 

and convert them into those useable photons in photosynthesis.  

In this project, we develop a bioreactor to enhance algae growth in space in order to be used as a 

nutrient source for space travel. A potential way to increase algae growth can be possible through 

a DC process by utilizing QDs. The QDs chosen are a CdSe/ZnS core-shell type that will 

selectively absorb UV wavelengths from the solar spectrum re-emit light at ~ 650 nm to match 

the absorption profile of algae chlorophyll b. This work focuses on the development of a uniform 

polymer (Poly methyl methacrylate, PMMA) coating embedded with QDs with optimum 

nanoparticles concentration. Initial efforts have focused on optimizing QD concentration, coating 

uniformity, and coating thickness.  Characterizations were made using UV-visible spectroscopy 

along with 3D-profilometry to attain the coating thickness. In addition, a spectral light 

management model is developed to validate experimental results and predict the transmitted light 

to the algae under various QD concentrations and PMMA film thicknesses.    
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