65th Annual Pentasectional Meeting
In Bartlesville, OK
October 8, 2022

= \ OKLAHp/

TEXAS} —
= ‘ e i

MoKanOk

Sustainable and Transformative Chemistry



Acknowledgemens

NOKACS acknowledges andappreciatesPhillips 66 and Chevron Phillips Chemical Company for
their support to the organization of the 65" PentasectionaM eeting.



Contents

p.4

p.5
p.6
p.12
p.15
p.16

p.58

Venue

Organizing Committee

Program Overview

Parking Directions

Detailed Scientific Program (Talks,T1-T43)

Poster presenter list with abstract numbers (PAP46)
Abstract Keynote Lecture (T1) by Mitchell D. Refvik
Oral Presentation Abstracts (T2T43)

Poster Abstracts(P1-P46)



Venue

Friday evening Social, Friday, October 72022, 5:309:00pm

WoolarocRanch

Attention: The gate will closeat 7:00pm Please plan your arrival amclingly.

65" Pentasectional Meeting Saturday, October 8, 2022

Phillips 66 Research Center

Hwy 60 & 123

Bartlesville, OK 74003
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Program Overview
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7:00am Venue open€heckin (Flagpole Entrance of Phillips 66 Research Center)
7:30-8:15am Breakfast(Cafeteria
8:30:9:30am Hall 1: General Morning Session
' ' Welcome, Safety, Keynote Talk, Announcement of Oklahoma Chemist of the
9:30-9:50am Coffee Breal(Cafeteria)
Concurrent Hall 1 Hall 2 ConfRoom 1 | ConfRoom 2| Conf Room3
Sessions f ti
: Physical/Computa) Chemical (for meetings)
Polymer | Organic , ) ;
9:50-11:30am ional & Inorganic | Education |

11:40am-1:00pm

Lunch,CareerTalk with IndustryLeadersSection Chas Meeting

1:00-2:30pm Poster SessiofCafeteria)
2:00-3:00pm Coffee Breal(Cafeteria)
Concurrent Hall 1 Hall 2 ConfRoom 1 | ConfRoom 2| ¢onfRoom3
Sessions _
: , Energy & Chemical Analytical
Polymer Il | Biochemistry : )
2:30pm- 4:30pm Environment Education Il

4:40 - 4:50pm

Hall 1: Concluding remarks
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Parking Directions
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DIRECTIONS TO THE PHILLIPS 66 RESEARCH CENTER:

E nt Bhillips‘66 Research Center i n Googl e maps for direction.
mentioned here, Google map will show the correct location of the venue. Follow the directions of the
Google map and thgarking signage once you enter the facility.

OR

1. If you are coming from the South (i.e., Tulsa area), takf BS Nor t h t o “Bartl esvi
2. US75 becomes Washington Boulevard after entering Bartlesville city limit. At the intersection of US
Hwy 60, read west toward Pawhuska/Ponca City.

3. When US Hwy 60 intersects State HWY 123 (Western Street), at stoplight turn North/right on State Hwy
123/Western Street. Drive to foway stop, turn left and follow US Hwy 60 west toward Pawhuska. At
first break individed highway turn left into Phillips 66 complex.

4. After entering the complex, follow signs to the parking lot (red boxes in the map above).

5. Park your vehicle and walk to the building entrance near the flagpoles (dotted blue lines in the map
above) If you need help, please talk to the security personnel.

6. At the entrance, present your photo ID to security personnel to prove your identity and conference
registration. Security personnel will need to check your backpacks and poster holderfePbedisat and
cooperate with the security personnel.

Important Note: Phillips 66 Research Center is a secured facility and safety of the personnel and
venue always takes priority!
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Detailed Scientific Program

7:00am Venue opens
7:30-10:30 am Registation/Checkin/Badge and name tag pick up

7:308:15am BreakfastCafeteria)

8:30-9:30am: General Morning SessionHall 1)

8:30-8:35am Welcome(Dr. Masud Monwar)
8:358:40am Venue Safety BriefingMr. Bryan Anderson, Shift Superintendent, Phillip 66
8:40-9:20am Introduction of Keynote Speaker (Dr. Masud Monwar)

Keynote Lecture by DiMitchell D. Refvik (Abstract T1)

Developing Circular Solutions in the Petrochemicals Industry

Mitchell D. Rev¥ik, Senior Manager Polyolefin Catalysis, Chevron Phillips Chemical
Company LP

9:209:30am Announcement of the Oklahoma Chemist of the YBar Nathan Green/Dr. Raj
Kailasam)

9:309:50am Coffee Breal{Cafeteria)

9:50-11:30am: Concurrent Scientific Talks

Hall 1 (Polymerl), Hall 2 (Organic) Conference Room (PhysicalComputational and Inorganic)
Conference Room @€hemical Education I)

Polymer Chemistry | (Hall 1)
Session ChaiDr. Mitchell D. Refvik

9:50-10:10am Postconsumer polypropylene carpet and mixed polyolefin waste make structural
composite/Abstract T 36)
Anuj MaheshwariMohamadreza Youssefi Azarfam, Siddhesh Chaudhari, Clinton
Switzer, Jay C. Hanan, Sudheer Ban®anpji Vaidyanatharfrank D. Blum

10:10-10:30am Plant-based Polyol and further Polyurethane/ Graphendased Composites to Study
the Increasing Mechanical Strength (Abstract T37)
Vishwa SuthgrMagdalene A. Asare, and Ram K. Gupta

10:30-10:50am One Pot Phenolielnitiated Mechanochemical Synthesis of Poly(lactic acid)
Nanoparticles (Abstract T 38)
Mohammad Ebga'aMohammad Tamimi, Andrew Kassick, Saadyah Averick, Toby L.
Nelson




10:50-11:10am Biodegradable Aliphatic Polyesters Synthesizeda Melt-Polycondensation
(Abstract T39)
Anilkumar YadayTim Dawsey, Ram K. Gupta

11:10-11:30am Effect of crystallinity on mechanical properties of poly(ethylene terephthalate)
(PET) (Abstract T40)
Livagat Ali Kamran Mohamadreza Y. Azarfam, Frank Blunt

Organic Chemistry (Hall 2)

Session Chair: Dr. Jeanne Bolliger

9:50-10:10am Molecular Sculpting; a Versatile Tool for Rapid Access to Various Fluorinated
Arenes via Photocatalytic Hydrodefluorination of BenzoategAbstract T28)
Shivangi Kharbandalimmie D. Weaver IH

10:10-10:30am Urethanes from CO2 and Visible Light: Putting Molecular Strain to Work
(Abstract T29)
Timothy Schochlimmie D. Weaver HI

10:30-10:50am Domino Aza-Michael Addition -SyAr -Heteroaromatization Route to C5Substituted
1-Alkyl -1H-indole-3-carboxylic Esters(Abstract T 30)
Ebenezer Ametsetor, Spencer FarthRichard A Bunce

10:50-11:10am Twisting the limits of Friedel-Crafts chemistry: Access to quaternary, diaryl, cycles
through visible light photocatalysis(Abstract T31)
Tyler Fleske Jimmie D. Weaver il

11:10-11:30am Synthesis of NOXGBC7 (Abstract T32)
Osaid AlkhamaysehShivangi Kharbanda, Georgia Eastham, Jimmie D. Wd#ver

Physical/Computational and Inorganic Chemistry(Conference Room )
Session Chair: DiYihan Shao

9:50-10:10am Theoretical Investigation of Metal Doped Gold NaneClusters M@Au, (M =W, Co,
and Ir) (Abstract T33)
Delwar Hossain*

10:10-10:30am Hydrogen Peroxide Vapor Detection Using LowCost Thin Film (Abstract T34)
Rayhan HossainAllen Apblett, Nicholas F. Materer

10:30-10:50am Transferability of Machine Learning Potentials for Solution-Phase Reactions
(Abstract T35)
Xiaoliang Pan Junming Ho, Yihan Sh&o

10:50-11:10am Development of Pincer NHeterocyclic Carbene Ligands Bearing Substituted
Pyridine Linker and Their Copper (I) Complexes (Abstract T 26)
John RaincrowJaydon Ashley,aleh Tahsini



11:10-11:30am Polymer-fixed oxidation catalysts for water purification (Abstract T27)
Timothy J. Hubirt Makynna R. Koper, Elisabeth AllbrittoAshtyn McAdoo,
Tuyet Hoang, Elah Alcuitas

Chemical Education | (Conference Room 2)
Session Chair: Dr. Cammi Valdez

9:50-10:10am Hyper Valency of Carbocations(Abstract T14)
A.K.Fazlur Rahmart, George Wang, Bin Wang

10:10-10:30am Out of the Black Box: Teaching Spectroscopy with the Wilson Analytical Open
Optical Platform System (Abstract T15)
Allen Apblett

10:30-10:50am 3D Printing Amino Acids as a Kinesthetic Learning Tool for Biochemistry(Abstract
T16)
Austin Fisher, Angela Madir&Cammi Valde?

10:50-11:10am How do they study and does metacognition instruction make any difference in
general chemistry?(Abstract T17)
Caroline Mutetj Carolina Zarraga, Brooke I. Jacob, Tuli M. Mwarumba, Dorothy B.
Nkhata, Mwarumba Mwavita, Smita Mohanty, and Jacinta M. Mutarhbuki

11:10-11:30am Coaching Behaviors that Lead to Success in the Science Classro@bstract T18)
Christopher Jones*

11:30am-1:00pm: Lunch and Meetings

T Lunc@Gafeteria)

1 Car ®drk Inwd s he agetHasl | 2)

T Talk with gr@Qafaedteeriez)y ui ters
T Sectchasmeet(i @gnf erence Room 3)

1:00-2:30pm: Poster Session (Abstracts RR46)

1T Poster psesentabile of presenters is shown just

2:30-4:30pm: Concurrent Scientific Talks

Hall 1 (Polymerl), Hall 2 Biochemistry, Conference Room E(ergy and EnvironmenjalConference
Room 2 (Chemical Educatioh)] Conference Room 3 (Analytical)

Polymer Chemistry Il (Hall 1)
Session Chair: Dr. Mitchell D. Refvik

2:30-2:50pm Facile Mechanochemical Suzuki Polymerition for the Synthesis of Polyfluorenes
(Abstract T41)
L. P. Tharika NirmaniFathima F. Pary, Toby L. Nelsén




2:503:10pm Novel openings in utilization of animal waste for polyurethane industrie§Abstract
T42)
A.A.P.R. PerersK.A.U.Madhushani, Felipe M. de Souza, Tim Dawsey, Ram K. Gupta

3:103:30pm Parameters effecting mechanical properties of composites from pesbnsumer
polyester carpet and recycled PET resiriAbstract T43)
Mohamadreza Y. Azarfai8iddhestChaudhari, Anuj Maheshwari, Clinton Switzer, Jay
C. Hanan, Raniji Vaidyanathan, Frank D. Bltm

Biochemistry/Chemical Biology(Hall 2)
Session Chair: DiGabrielCook

2:302:50pm Expression, Characterization, and In Vitro Glycosylation of Ectodomains fronthe
Membrane Protein Syndecanl (Abstract T 8)
Austin R. AndersqrGabriel A. Cook*

2:50-3:10pm Conjugation of Gold Nanorods with sSDNA(Abstract T9)
Ashley Kenned\yDr. Nathan Greeh

3:10-3:30pm  An Eco-Friendly method to disrupt Pheromones inOstrina Nubilalis: Helping hand
to farmers (Abstract T 10)
Viswanath NukalaOmar AtDanoon, Shine Ayyappan, Pratikshya Paudel, Smita
Mohanty*

3:30:3:50pm Automated Image Analysis Tool Development for Diabeti Retinopathy (Abstract
T11)
Anne Martin Lauren Wilcox, Madison Whitekiller, Joshua Butcher, Dustin Baucom,
Cammi Valdez*

3:504:10pm Computational Modeling of DNA Cleavage in HNHlike Domain of I-Ppol
(Abstract T12)
Richard Van XiaoliangPan, Caleb Chengyang Gao, Yihan Sh&o

4:104:30pm  Expressing, purifying and determining the structure of truncated sarcoglycan
(Abstract T13)
James R. BryceMichael Harris, Gabriel Cook

Energy and Environmental Chemistry (Conference Rooml)
Session ChaiDr. Elijah G. Schnitzler

2:30-2:50pm Instrumentation and Monitoring of Rural -Urban Gradients for Carbon Dioxide and
Methane for Atmospheric Model Integration and Assimilation; Preliminary Results
(Abstract T22)
Wesley T. HoneycuttElizabeh Spicer, Lucas J. Livingstone, Lee Fithian, Sean M. R.
Crowell

2:50-3:10pm  Synthesis of metal oxide nanoparticles usin@itrus reticulatafor phase and
electrochemical study for energy storage applicatiofAbstract T 23)
Rishabh Srivastayéhiva BhardwajandRam K.Gupta




3:103:30pm Reactive Uptake of Ozone in the Indoor Environment: Commercial Dyes and
Respiratory Aerosol (Abstract T24)
Habeeb H. AMashalg Katrina L. Betz, Christian Escritt, E. Addie Coody, Alison M.
Boone, and Elijah GSchnitzlet

3:303:50pm Hydrothermal -assisted bimetallic MOF for hydrogen evolution and energy storage
applications (Abstract T 25)
Shiva BhardwajRishabh Srivastava, Teddy Mageto, Sudhakar Reddy, Ram Gupta

Chemical Education (Conference Room 2)
Session Chair: Dr. Jacinkd. Mutambuki

2:30-2:50pm Making them see the relevance: the impact of integrating reakorld contexts and
application cards activities on studentso6 |
lecture course(Abstract T19)
S.M. IfatHossain SristyYolanda Vasquez, Jacinta M. Mutambuki

2:50-3:10pm Using survey data to increase student engagement and retention in the organic
chemistry classroom(Abstract T 20)
Donna J. Nelson

3:10-3:30pm Voices of chemistry role models versusietacognition instruction: How do they
impact learning outcomes in General Chemistry courses(Abstract T21)
Shanmugam Puvanendrafracy Kerr, and Jacinta M. Mutambuki*

Analytical Chemistry (Conference Room 3)
Session ChaiDr. Gabriel LeBlanc

2:302:50pm Authentication of Edible Oils Using an Infrared Spectral Library and Digital
Sample SetgAbstract T2)
Collin G. White Isio Sota Uba, Karl Booksh, and Barry K. Lavine*

2:503:10pm  Application of Ultramicrotomy and Infrared Imaging to the Fore nsic Examination
of Automotive Paint (Abstract T3)
Elizabeth DonkarHaoran Zhong, Kaushalya Sharma Dahal, George Affadu, Barry K.
Lavine*

3:103:30pm 3D Printing to Address Challenges in ElectrochemistryfAbstract T4)
Gabriel LeBlanc*

3:303:50pm Raman Spectroscopy to Enhance Investigative Lead Information in Automotive
Clearcoats(Abstract T5)
Haoran ZhongGeorge P. Affadibanful, Kaushalya Sharma Dahal, Kaan Kalkan, Linqi
Zhong, Barry K. Lavine*

3:50-4:10pm Coupling Sensitive SurfacePlasmon Signals with a Colorimetric Sensor Reaction:
Urine and Serum Matrices(Abstract T6)
Zhuo WangZia Syed, Zainab H Al Mubarak, Lucy Lehoczky, Cassandra Rodenbaugh,
and Sadagopan Krishnan*
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4:104:30pm  Kinetic and Thermodynamic Characterization of Cdloidal Polymers of N-
isopropylacrylamide and Alkyl Acrylic Acids for Optical pH Sensing (Abstract T7)
Thomas Moulton, David Bruce, and Barry K. Lavine*

4:40-4:50pm: Concluding Remarks & Meeting Adjournment

Dr. Raj Kailasam(General CeChair, 63' Pentasectional Organizing Committee)
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PosterPresenter List

Division Presenter Title Institute
Analytical P1 Audra Crisp Spectrophotometric Determination of Metg SWOSU
Complex pKas
Optimization ofHigherEnergy Collisional
Analytical P2 | Meena Seshadri Dissociation Fragmentation Energy for Intqg  OU
Proteinlevel Tandem Mass Tag Labeling
. Ok Med
Biochemistry | P3 Abhijitkumar The Effect of HK2 on Lymphatic Vessel Res
Jayasekar Development
Fourd
Biochemistry | P4 | CharliWoessner Synthesis of Gold Nanoparticles NSU
Biochemistry | P5 Damodar Pai Quality Control Systems with HLA DP OSSM
Biochemistry | P6 Eon Lim Cloning of Humar\w/g(l:z)tlc\)lf\ into the Lentiviral OSSM
Hydroxamic Acid Compounds faénhibition
Biochemistry | P7 Jhawn Saul of Metallo-3-Lactamase fronBacillus NSU
anthracis
Biochemistry | P8 | Jonas G. Ewusi Expression, Pu;jgg?éf;;/ggg Glycosylation osu
: . : Inhibition of Metallobetalactamase from
Biochemistry | P9 Maia Gugello Bacillusanthracis by Hydroxybenzoic Acid NSU
Biochemistry | P10| Nat al i e Synthesizing A:[[))ng\nalogs to Inhibit NSU
Biochemistry | P11 Ovea Kaushik, | Mechanisms of Resveratrol in Inhibiting OSSM
Meena Seshadri Cancer
An EcoFriendly method to disrupt
Biochemistry | P12 | Pratikshya Paudg Pheromones in Ostrina Nubilalis: Helping OSU
hand to farmers
Conjugating Modified DNA to Thiolated
Biochemistry | P13 Rachel Galfo Silica Nanoparticles Towards Nanoparticl¢ NSU
SeltAssembly
Inhibition of New Delhi MetalleBeta
Biochemistry | P14 | Sarah Faubion lactamasel (NDM-1) by Benzamide NSU
Derivatives
Recombinant expression and purification (
. . Tiwalola membrane proteins;-@ell receptor alpha
Biochemistry | P15 Ogunleye ( T CRa Jlranamethbrane serine protea OSU
Il (TMPRSS2)
Biochemistry | P16 Trent Brown Inhibition Of. 3al2 by Hydroxamate NSU
containing Compounds
Chemlg:al P17 | Charles Crittell Molecules of Nature: A Summer Academy ECU
Education
Chemical The Impact of Authentic Resear8ased
Education P18 | FaroukAwudu | Experi ences on Stud osu
in General Chemistry | Laboratory Course
Energy and P19 | Katrina L. Betz Physical and Optical Properties of Biomasg OSU

Environment

Burning Organic Aerosol from Eastern Re
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Cedar: Hygroscopicity, Absorbance, and

Polarity
Energy and . Sorbent to Fertilizer Technology for
Environmental P20 Ciara Kelley Environmentally Friendly Water Treatmen OSU
Biomass Burning Organic Aerosol from
En_ergy and P21 | Colton T. Calvert Summgr and Winter TaIIgrasses_ on the Gr osU
Environmental Plains: Absorbance, Hygroscopicity, and tt
Role of Chargélransfer Complexes
Energy and Natalia Araujo dg Mechanochemical Synthesis of Cyclodextr
. P22 . ; . Caneron
Environmental Silva Molybdenum Oxide Nanocomposites
Energy and . . Mg2+/AlI3+ Layered Double Hydroxide
Environmental P23 |  Patrick Kitzel Synthesis for Phosphate and Nitrate Remg OSsuU
. . Formation of Hydrogen Peroxide in
En_ergy and P24 S|t_hum| M. Commercial Aerosol Generators: Detectioj OSU
Environmental Liyanage e S
Quantification, and Implications
Synthesis, Characterization and
Inorganic P25 | Christian Hunt Photoluml'nescent Studies of Two a'ﬁqree OSU
Coordinate Cu(l) Complexes bearing
Diaminocarbene Ligands
FourierTransform Infrared Spectroscopy
Inorganic P26 | Emmy Huang Study of Asphalt Aging and Its Effecton| OSSM
Chemical Composition
. Investigation of the Photophysical Effects
Inorganic P27 | Matthew Clark | Cysteamine as an Aqueepkase Ligand for| NSU
CulnS2/ZnS Cor&hell Quantum Dots
Synthesis and characterization ofddantate
Inorganic P28 Nima Noei guinolinebased OCN ligands and their osu
complexes
Sarvesh Synthesis, Xray, and Theoretical Structura
Inorganic P29 . Analysis of A Binuclear Manganese OSSM
Ramakrishnan . S )
Tricarbonyl Thionicotinic Acid Complex
Inorganic P30 | Tsitsi Kapfunde Nucl_eoph|l|c attack at the bound_NO of ou
cationic group 8 nitrosyporphyrins
Organic P31 | Allison P. Hussin Electroorganic synthesis using 3@rinted TU
electrodes
Organic P32 | Catrina Aguirre Optimization of the S_ynthe5|s of Substitute osuU
1,2,4Triazoles
Organic P33 | Georgia Easthan Adaptation of_ stra!moadable alkenes for oSU
biological uses
Organic P34 Justin Childress,| Amino Acid Exchange_ln Ni(Il) Complexes ¢ SWOSU
Audrey Jergense Glycine
Organic P35 | Kaitlin Ashcraft HantzscMmlde_s for the Selective Reductio OSU
of Michael Acceptors
Broadening the Boundaries of Friedgafts:
Organic P36 | Nathan Herndon| Access to 1diarylcyclohexyl motifs througlf OSU
visible light photocatalysis
Organic P37 | Rachel Crittell Access talricyclic Heteroarenes by an oSsu

lodinepromoted Cyclization Reaction

13




Efforts Toward Synthesis of Sideromycins

Organic P38 | Rachel Gerick | with Catenulobactin B to Improve Antibiotiq ORU
Penetration into Grarilegative Bacteria
Organic P39 Rehema Access to sgbst_ltuted t(lcyc_:llc heter_oarenes osU
Nakiwala an oxidative cyclization reaction
. Roshini Lutidine enabled Photocatalytic Giese typ
Organic P40 Hanumanthu reactions of alkyl/aryl halides OSsuU
Organic P41 Tori I. Cole 3D PrmtedEIectrod(_as and De\(lces for TU
ElectroOrganic Synthesis
Physical/Com Daniel Kim, Proplng electronic and hydrodynamic
. P42 : properties of fluorescent probe molecules| Cameron
putational Jason Cousineal . )
reverse micellar environment
Photophysical and hydrodynamic propertig
Physmgl/Com P43| Hannah Spoon of Alexa F_Iuoro (AF)_ 647 dyes in confined Caneron
putational reverse micellar environment in presence
Graphene Oxide nanoparticle
Sang Lee, Kap H
Sang, Gary 19 K Argon Matrix Isolated #luoro-2 -
Physical/Com Ritzhaput, Deoxyuridine Analyzed by Vibrational
; P44 . ORU
putational Catherine Klehm Spectroscopy and Supercomputer
Prathibha Calculations using GAMESS
Desman
. Study of Electronic Properties of-Blectron
Physical/Com| 1, | Wesley A. Horn, | o ot "ontaining SiliceSilicon Double | OSSM
putational Alberto Corredor : . :
Bonds Using Density Functional Theory
Zackory D.
Boiselle Chang
Yang Yang, FTIR Spectroscopy of EthylBlethyl-4-
Physical/Com P46 Hannah N. Phenyi2-Sulfanylidenel,2,3,4Tetrahydre ORU
putational Smith, Lois Pyrimidine5-Carboxylate Matrix Isolated in
Ablin, Gary 18 K Frozen Argon
Ritzhaupt,

Catherine Klehm
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T1: Keynote Talk by Mitchell D. Refvik

Developing Circular Solutions in the Petrochemicals Industry

Mitchell D. Refvik
Senior Manager Polyolefin Catalysis
Chevron Phillips Chemical Company LP

Since the development of the polymers industry, plastics have beasitielyaaccepted packaging option
worldwide for good reasonthese materials are known their high strength, light weight, extraordinary
flexibility, low energy usage and low toxicity. But these same materials that offer so many societal
advantages are alamder increasing environmental scrutiny due largely to gaps in the infrastructure
required to handle post use materials.

Industry is engaged in an unprecedented effort to create and deploy sustainable circular approaches that
address end of life innovahs designed to reclaim valuable hydrocarbon resources and return them to
commerce-that is, developing a circular economy.

In this seminar, we will explore the innovations that have made synthetic polymers the material of choice
for so many applicatits, the drivers behind the growth of this industry, the challenges we face, solutions
under development and the collaborative efforts needed to responsibly repurpose post use plastics to
circular solutions that meet societal needs.

15



Oral Presentation Abstracts

T2: Authentication of Edible Oils Using an Infrared Spectral Library and
Digital Sample Sets

Collin G. Whité, Isio Sota Ubg Karl BooksR, and Barry K. Lavin&
!Department of Chemistry, Oklahoma Stdtgversity, Stillwater, OK 74078
*Department of Chemistry & Biochemistry, University of Delaware, Newark, DE 19716
Email: collin.white@okstate.edu (Presenter)

A potential method to determine whether two varieties of edible oils can be differentiatedidsr Fo
transform infrared (FTIR) spectroscopy is proposed using digitally generated data of adulterated edible oils
from an infrared (IR) spectral library. The first step is the evaluation of digitally blended data sets.
Specifically, IR spectra of adultged edible oils are computed from digitally blending experimental data

of the IR spectra of an edible oil and the corresponding adulterant using the appropriate mixing coefficients
to achieve the desired level of adulteration. To determine whether iile eils can be differentiated by

FTIR spectroscopy, pure IR spectra of the two edible oils are compared to IR spectra of two edible oils
digitally mixed using pattern recognition techniques to solve a ternary classification problem. If the IR
spectra othe two edible oils and their binary mixtures are differentiable, then differences between the IR
spectra of these two edible oils are of sufficient magnitude to ensure that a reliable classification by FTIR
spectroscopy can be obtained. Using this amprdae feasibility of authenticating edible oils such as extra
virgin olive oil (EVOO) directly from library spectra is demonstrated. For this study, both digital and
experimental data are combined to generate training and validation data sets tdedsstes limits in

FTIR spectroscopy for the adulterants.
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T3: Application of Ultramicrotomy and Infrared Imaging to the Forensic
Examination of Automotive Paint

Elizabeth DonkgrHaoran Zhonty Kaushalya Sharma DahaGeorge Affadt; Barry K.Lavine
!Department of Chemistry, Oklahoma State University, Stillwater, OK 74078
Email: elidonk@okstate.edu

In a previously published study, Lavine and coworkers demonstrated that infrared spectra from all layers
in an intact multilayered OEM painhip can be collected in a single analysis by scanning across each layer

of a crosssectioned paint chip using an FTIR imaging microscope. Applying alternating least squares to
the spectral data, the infrared spectrum of each layer of an OEM paintchie saccessfully reconstructed

from a line map of its spectral image. To further develop this imaging technique for automotive paint
analysis, the capability to analyze “small paint
the currentimaging method. Specifically, cross sectioning will be performed using an ultramicrotome
which does not require epoxy or any other embedding media, thereby simplifying the analysis and allowing
small paint chips to be cross sectioned and accessibledotralpimaging. Furthermore, a new type of
infrared microscope that utilizes a beam with a smaller spot size to interrogate the cross sectioned paint
sample will be employed. The proposed methodology would not only eliminate the need to analyze each
paintlayer separately but also ensure that an infrared spectrum of each layer is pure and not a mixture of
two layers which can occur as a result of sampling too close to the boundary between adjacent layers when
using a scalpel to separate adjacent layers.fiNatvi ng a “pur e’ spectrum of
meaningful comparison between each paint layer, or in the situation of searching an automotive paint
database, prevents the scientist from developing an accurate hit list of suspected vehicles. Fuyrthermore
advantages inherent in two very different approaches to automotive paint analysis (Royal Canadian
Mounted Police versus European Forensic Laboratories) will be realized with the proposed imaging
method. Using a new sample preparation technique at®l aacroscope with higher spatial resolution, a
forensic paint examiner will be able to obtain both high quality IR spectra and visual color information
from paint fragments that are smaller than what is practical to handle byséetimhing.

17



T4: 3D Printing to Address Challenges in Electrochemistry
Gabriel LeBlant
The University of Tulsa, Department of Chemistry and Biochemistry
Email: Gabrielleblanc@utulsa.edu

3D printing is a rapid prototyping technique that allows for unique equipment to be quickly developed for
a wide variety of applications. Due to the ability to quickly share the digital designs and the availability of
3D printing hardware, the applicatiof 3D printing for scientific research has grown rapidly. Because of

the unique geometries involved in many electrochemical devices and experiments, there are a variety of
ways that 3D printing can be used to accelerate progress in the field. In thisgtresenve will discuss

some of the recent advances in the application of 3D printing in electrochemistry, particularly those
involving fusefilament fabrication methods.
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T5: Raman Spectroscopy to Enhance Investigative Lead Information in
Automotive Clearcoats

Haoran Zhony George P. AffadiDanfult, Kaushalya Sharma DahaKaan Kalkaf, Lingi Zhond,
Barry K. Laviné"
!Department of Chemistry, Oklahoma State University, Stillwater, OK 74078
“Department of Mechanical & AerospaEegineering, Oklahoma State University, Stillwater, OK 74078
Email: haoranz@okstate.edu

Modern automotive paints typically use thinner undercoat and color coat layers protected by a thicker clear
coat layer. All too often, the clear coat is the only layer of automotive paint left at the crime scene of a
vehicle related fatality such as a-hitdrun where injury or death to a pedestrian has occurred. Current
approaches used by Paint Data Query (PDQ), the largest forensic automotive paint database in the world,
to identify clear coats have been unsuccessful because the infrared (IR) dpeetnacmats are too similar

to generate accurate hit lists by searching clear coat IR spectra alone. Recently published studies of pattern
recognition methods applied to IR spectra of clear coats have shown that information about the line and
model of he vehicle can be obtained from these spectra. To further enhance the general discrimination
power of automotive clear coats, Raman spectroscopy and pattern recognition techniques will be
investigated as a potentially better solution to the problem rHaittg investigative lead information from

clear coats. The general discrimination power of Raman for automotive paint comparisons involving 118
General Motors clear coat paint samples (spanning six assembly plants for the production yez08@000

will be compared to previous results obtained using IR spectroscopy. The spectral region fre®ar802

cm! was found to be supportive in the discrimination of these six General Motors assembly plants using
Raman spectroscopy. By comparison, only onehefdix vehicle assembly plants (Moraine) could be
differentiated from the other five assembly using IR spectroscopy and pattern recognition methods. The
results of this study suggest that Raman spectroscopy in combination with pattern recognition methods
offers distinct advantages over IR spectroscopy for the identification and discrimination of automotive clear
coats.
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T6: Coupling Sensitive Surface Plasmon Signals with a Colorimetric Sensor
Reaction: Urine and Serum Matrices

Zhuo Wang/Zia Syed, Zainab H Al Mubarak, Lucy Lehoczky, Cassandra Rodenbaugh, and Sadagopan
Krishnan*
Department of Chemistry, Oklahoma State University, Stillwater, OK 74078, United States

Formaldehyde is an environmental pollutant. Detection of low harmful expdsvels of formaldehyde
indoors and that of diseaselevant ultraow ppb concentrations is challenging due to the small size of this
molecule, which does not yield enough signal changes in sensors at low concentrations in comparison to
large biomolecles (e.g., DNA, proteins, and antibodies). Hence, various surfaces, material designs, and
analytical strategies have constantly been developed to achieve low detection limits of formaldehyde.
Herein, we demonstrate a sensing strategy of coupling surfiasengn resonance imaging with
colorimetric formaldehyde detection using the Purpald reageam{do3-hydrazine5-mercaptel,2,4

triazole) to enable an ultlaw detection limit (86 parts per trillion) compared with 12 ppb detection limit

of traditional W/-visible method. Formaldehyde recovery in spikeeibtes diluted serum was 92%. In
urine, due to the observed interference from urea, the sample recovery was relatively lower (67%). High
selectivity was observed in comparison experiments using one ppaniadis analytes in buffer solution.

Thus, the concept of hyphenating sensitive surface plasmon transduction principle with colorimetric
reactions has the potential to amplify analyte detection signals suitable for health and environmental
applications.
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T7: Kinetic and Thermodynamic Characterization of Colloidal Polymers of
N-isopropylacrylamide and Alkyl Acrylic Acids for Optical pH Sensing

Thomas Moultoh David Brucé, and Barry K. Lavin&
!Department of Chemistry, Oklahoma Stdtgversity, Stillwater, OK 74078
Email for Presenter: jtmoult@okstate.edu

Copolymers of Nisopropylacrylamide (NIPA) and alkyl acrylic acids that swell and shrink in response to

pH were prepared by dispersion polymerizatamn3%C using Nisopropylacrylamide (transduction
monomer), methylenebisacrylamide (crosslinkerjlirBethoxy2-phenytacetophenone (initiatorN-tert-
butylacrylamide (transition temperature modifier), and acrylic acid, methacrylic acid, ethacrylic acid or
propacrylic acid (functional comonomer). The diameter of the microspheres was betweemdnd 1.0

mm. These microspheres were cast into hydrogel membranes prepared by mixing the pH sensitive swellable
polymer particles with aqueous polyvinyl alcohol (P\&gJutions followed by crosslinking with glutaric
dialdehyde for use as pH sensors. Large changes in the turbidity of the PVA membrane were observed as
the pH of the buffer solution in contact with the membrane was varied. Changes in turbidity weoeationit

using a Cary 6000 W¥isible absorbance spectrometer. Polymer swelling was reversible for many of the
NIPA copolymers. The buffer capacity, pH and temperature of the solution in contact with the membrane
were varied to provide an-skepth pH profileof each copolymer. A unique aspect of this study was the
investigation of the response of the NIPA based polymers to changes in the pH of the solution in contact
with the membrane at low buffer capacities (0.5 mM). The rapid response rate and thbiligvefsi

polymer swelling even at low buffer capacities suggest that NIPA based copolymers can be coupled to an
optical fiber for pH sensing. We envision using these polymers to monitor rising acidity levels in the ocean
due to water that has become ehed in carbon dioxide, endangering shell building organisms by reducing

the amount of carbonate available in the water for them.
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T8: Expression, Characterization, and In Vitro Glycosylation of Ectodomains
from the Membrane Protein Syndecanl

Austin R. AndersonGabriel A. Cook*
'Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: aaustir@okstate.edu

Membrane proteins are a key component of numerous biological processes such as sigiatitan
transportation, and various cekll interactions. Nearly onnird of all genes encode for membrane
proteins and around o#ialf of all drug targets are membrane proteins. Despite the significance of these
proteins, a relatively small amount ofembrane protein structures have been determined. Membrane
proteins are difficult to express in high quantities and contain highly hydrophobic domains that generally
require solubilization strategies using detergents or lipids-tRoslational modifictons further diversify

these proteins. Many membrane proteins are glycoproteins with one or more sugar attachment sites.
Glycosylation, like other types of pesanslational protein modifications, can have a profound effect on

the structure and functioof these proteins. SyndecdnSDG1), an integral membrane glycoprotein, is
involved in the body’'s innate i mmune response SY:¢
trauma, the ectodomains of SEICare cleaved and released into the bloodstraa a way to induce
formation of a chemokine gradient that subsequently recruits leukocytes to the affected area. The shedding
of SDG1 has been shown to become upregulated in a multitude of cancer types. This protein is normally
highly glycosylated in rtare with one Ninked glycyaosylation site and five dinked glycosylation sites.

While many important biological functions of SEIChave been identified, its structure and specific
interactions have not been elucidated. We have successfully expres#fes pad glycosylated SDC

using in vitro glycosylation in order to study how glycosylation affects protein structure, dynamic
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T9: Conjugation of Gold Nanorods with ssDNA

Ashley KennedyDr. Nathan Greéf
Northeastern Statdniversity
Email: kenned21@nsuok.edu

Gold nanorods (GNRs) are inert materials that can serve a multitude of practical applications in complex
materials assemblies. In this work, methods will be explored for the establishment of DNA conjugated
GNRs.Once the GNR surface is successfully functionalized with sistggended DNA (ssDNA), these
nanorods will be useful both individually and when combined. Specifically, when combined with a
corresponding DNAbased scaffold, these conjugated GNRs can betoskgim an aggregate that will

serve as a model for selfsembly. One of the most common issues when working with nanoparticles is a
lack of versatile selassembly methods. This project aims to create a DNA based scaffolding system to
address that lacRhe GNRs in this work were synthesized using astep, silverassisted, seeded growth.
DNA-nanoparticle conjugates were produced via surface functionalization and subsequent exposure to
ssDNA in selective coupling reactions. In an agarose gel, two eliffeiets of conjugated GNR samples
pulled through the gel, indicating successful conjugation. Nonconjugated GNRs did not pull through the
gel. A protocol was established for successfully and consistently creatingcbiydgated GNRs.
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T10: An Eco-Friendly method to disrupt Pheromones irOstrina Nubilalis :
Helping hand to farmers.

Viswanath NukalaOmar AtDanoon, Shine Ayyappan, PratiksHjaudel, Smita Mohanty*
Department of Chemistry, Oklahoma State University, Stillwater OK 74078
Email: viswanath.nukala@okstate.edu

European corOsthbrarnara OmudiB))l,aliiss a very serious
and other crops. ECB accounts for 5.5 to 8.5
and other couwntrroidauxc.edECB wWad tied States i n th
of yield I oss in North America with damages es
and insecticides used to control theseopestf s
pests show resistance to it. Thus, there is
Mating in | epiddpstteriann amsntuhbsii [tsadaitsee aswi t-h t he
secreted pheromones byi ntdhien gmaplreost.e i Tnhse (pPhBePrso)mo
moth antenna play a critical rol e i nOspthreirnoinao n
nubi,l aOniusb PBP2 and ObubPBPBBRB3ekRpvesmabe. An alte
contr ol he matitmaggetrotess by intervening 1in
mal e mot hf uBdtriuen usteudy of the OnubPBP2 is cr
detection system of thispiecvdsicveanidd ae@th dipae st
manner . To achieve this goal , we have <clone
recombi nant OnubPBP2 through biophysical c hai
resoldimens8onal structure of OnubPBP2 by NMR
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T11: Automated Image Analysis Tool Development for Diabetic Retinopathy

Anne Martin, Lauren Wilcox, Madison Whitekiller, Dr. Joshua Butcher Dr. Dustin Baucom Dr.
Cammi Valdez*

+ Chemistry Program, Department of Natural Sciences, Northeastern State University,
600 N Grand Ave, Tahlequah, OK 74464
: Biology Program, Department of Natural Sciences, Northeastern State University
+ Department of Physiological Sciences, College oftifetey Medicine, Oklahoma State University
«Harold Hamm Diabetes Center, University of Oklahoma Health Sciences Center
Email: valdezO7@nsuok.edu

Diabetic retinopathy, a complication of diabetes that degrades the retinal vasculature, is the leading cause
of blindness in working adults. Diabetic retinopathy is treated in its later stages, when the retina forms new,
leaky blood vessels that cause visual impairment. Although the later stages of diabetic retinopathy are most
detectable, one of the earliestgaa of diabetic retinopathy is the dropout of retinal pericytes, which line

the outer layer of retinal capillaries. In normal retinal vasculature, pericytes exist in a 1:1 ratio with
endothelial cells, which are cells that compose the inner layer oflresipdlaries. In retinal vasculature
affected by diabetes, however, the ratio of pericytes to endothelial cells shifts from 1:1 to 1:4. Identifying
this pericyte dropout is essential to detecting early stages of diabetic retinopathy, but analysial of retin
vasculature images is tirmnsuming and tedious, especially with mouse retinal imaging.

In order to detect and evaluate the impact of diabetic pericyte dropout objectively and more quickly, the
Valdez Lab has created an automated image analysisaprodhe images utilized for automated analysis

are mouse retinal vasculature, isolated via elastase digest and imaged using brightfield microscopy. A
pipeline was developed in CellProfiler, a fiteeuse image analysis program, to trace and identify both
endothelial cells and pericytes in mouse retinal microvasculature. Our pipeline accounts for cells that are
obscured by image borders, and thus removes these cells that cannot be properly identified from analysis.
Since blood vessels larger than capillawesitain smooth muscle cells instead of true pericytes, cells
associated with larger vessels are eliminated by a separate algorithm developed by our group. Once
established, the automated image analyses are compared to manual image analyses. |deatif{@sg pe

and endothelial cells via automated image analysis quantifies the number of both types of cells without bias
and reduces analysis time by-f0d. The development of this new automated image analysis tool sets the
foundation for detecting pericytopout in diabetic retinopathy.
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T12: Computational Modeling of DNA Cleavage in HNHlike Domain of |-
Ppol

Richard Van, Xiaoliang Pah Caleb Chenfy Yang Gaé, Yihan Sha&*
!Department of Chemistry and Biochemistry, Universit@kiihoma, Norman, OK, USA
’Department of Biosciences, Rice University, Houston, TX, USA
Email: yihan.shao@ou.edu

Gene therapy can treat diverse clinical indications and tissue targets by utilizing nucleases to target specific
regions of DNA. To date, CRISPRas9 remains as one of many popular enzymes to induce genetic
modification, but the translation to human clalitrials has been limited. Those shortcomings can include
DNA/RNA specificity, therapeutic delivery, and/or toxicity which highlights the need for development of
safer gene editing technologies. Fundamentally, a greater understanding of how Cas9 tlédawesID

help facilitate this, however, the precise mechanism has not been well understood.

In recent years, Molecular Dynamics (MD) and Quantum Mechanics/Molecular Mechanics (QM/MM)
simulations have become an integral part of the protein engineerikfomorThese virtual experiments

can provide insight into how amino acid mutations can affect DNA cleavage, DNA binding, or structural
rearrangements. For this study, we performed MD and QM/MM simulations on the homing endonuclease,
I-Ppol. This enzyme ctains an HNHlike domain analogous to the target strand DNA cleavage domain

of Cas9. Unlike the CRISRRas systems, homing endonucleases do not require aRNi&ldo cleave

DNA, rather, they contain large DNA interfaces allowing for up to thirty DNA pagerecognition. A key

feature which has made meganucleases vital to our current understanding genetic engineering. From our
calculations, we found that H98 can deprotonated a nearby water thereby initiating the nucleophilic attack
on DNA. This resultedi a free energy barrier of ~23.8.2 kcal/mol agreeing well with the experimentally
observed kcat of 0.0023 miim wild-type FPpol.

The work highlighted in this talk not only provides the first free energy profilePgfoll H98mediated

DNA cleavage but a computational approach to the study of other HNH containing enzymes such as
CRISPRCas9.
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T13: Expressing, purifying and determining the structure of truncated
sarcoglycan

James R. BryceMichael Harris, Gabriel Codk
'Oklahoma Stat&Jniversity, Department of Chemistry, Stillwater, OK 74078, United States
Email: jr.bryce@okstate.edu

Sarcoglycans are transmembrane proteins that play an important role in the dystrophin complex. by
maintaining the integrity of the muscle fiber sarcolentiypaonnecting the cytoskeleton of the muscle fiber

to the extracellular matrix. Mutations of the gene that encodes the sarcoglycan protein can result in the
devel opment of muscul ar dy s tsaranglybain bas a smalhirgracddlr unc at e
domain, one transmembrane domain and a shortened extracellular sequence. The extracellular structure
contains a single glycosylation site that is believed to play an important role in the structure of the protein.
We have recombinantly overexpressike truncated protein in e. coli so that isotopically labeled protein

can be purified to look at the structure and dynamics of the protein using NMR spectroscopy. We also plan
to usein vitro glycosylation to look at the affect on structure, dynamics anceim a c t 4saocagcao f vy
We hope that by studying this protein we can determine the structure of the protein as well as the protein
protein interactions of this protein in an effort to develop treatments for muscular dystrophy.
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T14: Hyper Valency of Carbocations

A.K.Fazlur Rahmat George Wang and Bin Wang
Department of Chemistry, Oklahoma School of Science and Mathematics, 1141 N Lincoln Blvd, OKC,
OK 73104
Email: Fazlur.Rahman@ossm.edu or frahman91@ou.edu

The vituperative decades longlzhte between classical and ra&ssical depiction of-Rorbornyl cation

has recently been resolved by theay crystallographic proof of the bridged non classical geometry of the
solvated [GH11]*{Al Br7]CH.Br salt. The hyper valency of carbon beyondrfwas formulated to six in
2017 by Mortiz and Seppelt by confirming the pentagonal pyramidal framework in dicationic hexamethyl
benzene by reporting its-My crystal structure. This presentation will discuss how -gebFold high
Schooler in Oklahomarpposed a heptavalent tri cationic carbon in 2018 to become a part of the story of
the very elusive carbocation.
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T15: Out of the Black Box: Teaching Spectroscopy with the WilsoAnalytical
Open Optical Platform System

Allen Apblett'*
'Oklahoma State University, Department of ChemjStilwater, OK 74078United States

Email: allen.apblett.okstate.edu

Modern spectrometers in teaching laboratories tend to be closed systems where a sample is placed in a
sample holder isolated from the optical components so that the actual workings of the instrument remain
opaque. The Wilson Analytical Open Optical PlatfioSystem circumvents this restriction and has
significant potential to revolutionize the teaching of spectroscopy and instrumental analysis both in
introductory chemistry and upper level courses. The open architecture of the system can be used to teach
students how ultraviolevisible and fluorescence spectroscopy systems are configured and how they work.
This includes considerations of how absorbance and fluorescence systems are configured differently, the
influence of light source intensity on experimeémt@asurements, the influence of stray light, and signal to
noise determinations. In particular, the inherent superiority of fluorescence over light sorption
measurements for the determination of low concentrations of analytes is readily demonstraied on th
platform. Furthermore, an available sedithte accessory makes measuring spectra of solids very easy and

is a boon to laboratory experiments that produce insoluble colored compounds or where one wishes to avoid
extraction procedures and the expensedisgibsal of organic solvents. For example, experiments can be
performed where chlorophyll is analyzed by absorption spectroscopy using extracts from spinach or
chlorophylkcontaining gum. Alternatively, the extracts can be analyzed by fluorescence spmmjror

the gum and spinach leaves can be analyzed directly using thetstdichiccessory.
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T16: 3D Printing Amino Acids as a Kinesthetic Learning Tool for
Biochemistry

Austin Fishet, Angela Madirg Dr. Cammi Valdez*
1Chemistry Program, Department of Natural Sciences, Northeastern State Univa@8§it) Grand
Ave, Tahlequah, OK 74464
“Department of Pathology, Stanford University School of Medicine
*Harold Hamm Diabetes Center, University of Oklanoma He&tiences Center
Email: valdezO7 @nsuok.edu

Proteins are at the center of course content for Biochemistry. Beginning with primary amino acid sequence,
moving into protein secondary, tertiary, and quaternary structures, and then ultimately exploring protein
function, Biochemistry investigates proteins in depth throughout the semester. Amino acids are the building
blocks of proteins, and therefore foundational and core to the topics taught in undergraduate Biochemistry
courses. To have a better understandinthe role amino acids play in proteins and biological systems
more broadly, it is important for Biochemistry students to become familiar with amino acids and their
structures.

In this project, we aim to determine if the use of a kinesthetic learnihgvibncrease shortand long

term undergraduate student knowledge retention of amino acids and their structures. The treatment group
received a set of 3D printed amino acids to study from and was assigned an amino acid to create using
Blender, an opesource 3D modeling software. Quantitative data was collected in the following formats:
pre-assessment, quiz, test, and final exam. The treatment group completed an additional quantitative survey
online and qualitative interview in person on their experigvitedesigning and studying from 3D printed

amino acids. Undergraduate students overwhelming reported that designing a 3D amino acid provided a
sense of accomplishment, was satisfying to complete, and added value to their experience in Biochemistry.
Shortterm structural knowledge retention was improved in the treatment group, as determined by their quiz
and exam scores. This was further acknowledged by the undergraduate student participants who indicated
that designing a 3D amino acid and using the s8Do&mino acids improved their knowledge of amino

acid structure. A majority of students indicated they would recommend this assignment to future students.
Through this work, we have shown that incorporating 3D printing as a kinesthetic learning tool in
Biochemistry not only improves shddrm undergraduate student knowledge retention of amino acid
structure, but also provides an engaging mechanism for students to interact with content that adds value to
their learning experience.
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T17: How do they study and does metacognition instruction make any
difference in general chemistry?

Caroline Muteti Carolina Zarraga, Brooke I. Jacob, Tuli M. Mwarumba, Dorothy B. Nkhata, Mwarumba
Mwavita, Smita Mohanty, and Jacinta M. MutamBtiki
! Oklahoma State University, Stillwater, OK, 74078
Email: caroline.z.muteti@okstate.edu

Teaching firstyear college students metacognitive strategies early in their study programs can help them
adopt and sustain effective study strategies throughoutablkége training, and boost their chances of
matriculation to STEM programs. While a handful of studies have looked at study strategies among students
in the general chemistry course as well as the impact of metacognitive activities on student achievement
scores in chemistry, very few studies, if any, have examined the influence of explicit teaching of
met acognition on students’ study strategies. Trai
can enhance their knowledge of effective studgtstiies, when to use them, and why, as well as self
regulated learning Using op@mded questionnaires, we investigated general chemistry students' perceived
study strategies that they used before-ailute metacognition lesson, immediate gains on sttrdtegies

after the metacognitive lesson, reported adoption of specific metacognitive strategies over the course of a
semester, and the impact on performance in the final exam. In addition, the reported transfer of the
metacognitive strategies to otherEBM courses was investigated. Findings showed that rote memorization
was more frequently reported over higloeder study strategies prior to the metacognition training, but
there was a shift to adopting highmder study strategies including metacognitsieategies after the
metacognition training. Moreover, more AB letter grades were associated with students who reported a
positive impact on the instruction, and 55% of the participants reported the transfer of metacognitive
strategies to other STEM coess Detailed findings and implications for practice will be presented.

31



T18: Coaching Behaviors that Lead to Success in the Science Classroom

Christopher Jones
Oklahoma Baptist Universify00 West University St., Shawnee OK 74804
Email: chemistrypnes@gmail.com

Chemistry instructors want to see their students consistently get the right answers on questions to
demonstrate mastery of the topics being assessed. Success is showing you can get the correct answer. They
often celebrate these successesasawaytorein® t heir students’ efforts. V
it places encouragement at the end of the process. This author seeks to describe a methodology which
encourages or coaches the behaviors students can take as they are moving along thecpatis td kis

presentation will examine the analogy of a distance runner and the training needed to improve.
Metacognition, thinking about thinking, will be defined and applied to the learning process. An example of

how to coach behaviors that lead to sseder unit conversions will be detailed.
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T19: Making them see the relevance: the impact of integrating reatorld
contexts and application cards activit
General Chemistry | lecture course.

S.M. Ifat Hossain SristyYolanda Vasquez, Jacinta M. Mutambuki
Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: ssristy@okstate.edu

Past studies have reported attrition in STEM disciplines partly dhe tack of content relevance.
Unfortunately, content relevance has been integrated into the chemistry laboratory in terms of
modules in which experiments are designed to refleciwedt contexts; thus, the benefits of
contextbased laboratory learnirege somewhat understood. Although attempts to integrate real

world contexts in chemistry for néBTEM majors have shown accrued benefits, studies
investigating the impact of the integration of realrld contexts into postsecondary chemistry

lecture course for STEM majors have been overlooked. To attract and retain students in STEM
programs, general chemistry lecture courses can be revamped to enhance relevance to students.
This study is the first to our knowledge to investigate the impact of integraahgaorld contexts

and application card activitiesstudentgenerated responses on the relevance of the learned
chemistry concepts to their daily experiences
relevance of chemistry. This study was guidgdhvee research questions. (1) What is the impact

of integrating reavor | d contexts into the Gener al Chem
perceptions of chemistry? (2) How do the embeddedwedt contexts in chemistry problem sets

and applicatonzr d acti vities i mpact students’ l ear ni
course? (3) Are there any differences in performance between students who are exposed to real
world contexts and their counterparts who are not in the General Chemistryré lectuse? A
mixed-methods approach was employed. Preliminary findings showed improved perceptions of
chemistry relevance to students exposed teweald contexts and application card activities than

their counterparts who did not do these interventi@®tailed data analysis and results will be
discussed.
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T20: Using survey data to increase student engagement and retention in the
organic chemistry classroom

Dr. Donna J. Nelsdf
Ynstitution: Department of Chemistry, University@klahoma, Norman
Email: djnelson@ou.edu

Surveys combined with direct student input are us
these yield data which can be used to indicate the success of teaching methodologiesafing student

retention. This process can be used to determine suitability and acceptability of new educational practices

or combinations of those practices. The implementation of this will be presented. The following will be
identified and discugsl: the activities which have been combined and used, the activities which led to their
identification and combination, and measurement of student impact via mindset surveys.
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T21: Voices of chemistry role models versus metacognition instruction: How
do they impact learning outcomes in General Chemistry courses?

Shanmugam Puvanendtaiiracy Kert, and Jacinta M. Mutambuki
!Department of Chemistry, Oklahoma State University, Stillwater, OK 74078
Email: s.puvanendran@okstate.edu

Chemistry classrooms are becoming more diverse than ever. However, attrition continues to be a national
concern in STEM courses, including the gateway chemistry courses, especially for historically excluded
groups in STEM. Thusghere is a critical need for instructional innovations and adaptions to facilitate
equitable learning outcomes for all students. Creating inclusive learning environments and training students
on effective study strategies can increase their performadcgase of belonging in chemistry and STEM
programs. Using a quaskperimental design, we investigated the impact of metacognition instruction
versus the integration of voices of marginalized faculty and student role models in chemistry on
performance andense of belonging in General Chemistry | and Il courses as well as STEM programs.
Current preliminary results show that although the differences in performance scores between students
exposed to metacognitive strategies versus those exposed to theofodbesnodels were not statistically
significant p > 0.05) in both courses, students exposed to metacognitive strategies in General Chemistry |
performed slightly better than those exposed to the voices of role models. However, the role models group
reported more sense of belonging in the two General Chemistry courses compared to the metacognition
group. Detailed data collection, results, and implications for practice will be discussed.
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T22: Instrumentation and Monitoring of Rural -Urban Gradients for Carbon
Dioxide and Methane for Atmospheric Model Integration and Assimilation;
Preliminary Results

Wesley T. Honeycutt, Elizabeth Spicér Lucas J. Livingstorte Lee Fithiad, Sean M. R. Crowéll
University of Oklahoma GeoCarl8,Partners Place Ste 250, 201 David Boren Blvd., Norman, OK
73072
2University of Oklahoma Christopher C. Gibbs School of Architecture, Gould Hall, 190, Norman, OK
73019
Email: honeycutt@ou.edu

In preparation for the 2024 launch target of the NASA's @dosary Carbon Cycle Observatory
(GeoCarb), the science team for the project is preparing terrestrial instrumentation for calibration and
validation work. The GeoCarb team has deployed similar optical total column instruments varieusly co
located with érrestrial gas sensing, uncrewed aerial systems (UAS) mounted gas sensing, and
meteorological instrumentation. Additionally, the team incorporated datastreams from atmospheric models
such as the weather research and forecasting greenhouse gasGRY@Fnalel to assess nearby
conditions. The target for such collection practice is a total integrated systerdoftopnstruments from
terrestrial sensors to satellite products assimilated with baifpmventory models per climate monitoring
methodology tagets recently proposed to the United Nations Framework Convention on Climate Change
for global stocktake. In this presentation, we report preliminary results from on high temporal resolution
monitoring of carbon dioxide (CO2) and methane (CH4) leaks &owil & gas extraction site, movement

of CO2 masses with sea air fronts during the NSF TRACER campaign, and CO2 plume monitoring results
from a simulated urban canyon. In this exploratory work, the authors report monitoring real time leaks
from gas storge tanks with temporal correlation to site processing time, large gas plumes with temporal
drift from rural to urban sites, and scaling factors for simulation scale up of urban canyons from early wind
tunnel studies, respectively. This collection of aesk narrative illustrates the progress of satellite product
assimilation across the runatban gradient, with special relevance to greenhouseetted industries and

policy drivers. For each of these research threads, the prospective researchliptendisdussed as well

as a total synthesis goal for all projects in the far future.
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T23: Synthesis of metal oxide nanoparticles usin@itrus reticulatafor phase
and electrochemical study for energy storage application

RishabhSrivastava?® Shiva Bhardwaj®, andRam K.Gupt&>
Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA
2Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA
3National Institue for Materials AdvancemeRiitsburg State University, Pittsburg, KS 66762,
USA
Email: srivastavarishu7299@gmail.com

Growing interest has been shown in -bmsed nanoparticles that are created by employing plant
components as ligands to create mbtded compounds. This type of green synthesis incorporates an
affordable and environmentally friendly method for produaimaferials for supercapacitor applications.

This work reported a facile synthesis to obtain cobalt oxide nanoparticles (CONPS) using mandarin orange
peels. An aqueous extract of orange peels was used as a precursor which inherit a biological reduction
mechaism to derive CONPs from cobalt nitrate hexahydrate. Additionally, CONPs were also synthesized
by using different precursors for comparative electrochemical activity and charge storing capacity study.
Furthermore, the obtained nanoparticles were sulfirezed phosphorized to investigate the effect of
morphology and crystalline structure on electrochemical performance. Therefore, various characterization
strategy is accompanied. Interestingly, the hybrid capacitor traits were analyzed in 3M basic telectdoly

the bicderived nanoparticles showed better performance among all. The phosphide sample delivered 106%
an improved specific capacitance than sulfide and as such CONPs. Moreover, phoapbiie
nanoparticles showed more than 85% capacitance stadfilér 5000 cycles. In addition, it offers more
than 6000 Wh/ kg power density with a | ow charge tr
study offers a facile strategy to prepare nanosized materials by using plant products for enieagioappl
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T24: Reactive Uptake of Ozone in the Indoor Environment: Commercial Dyes
and Respiratory Aerosol

Habeeb H. AIMashalaKatrina L. Betz Christian Escritt, E. Addie Coody,
Alison M. BooneandElijah G. Schnitzlet*
!Department ofChemistry, Oklahoma State University
Email: elijah.schnitzler@okstate.edu

Ozone is a ubiquitous oxidant in the indoor environment, where Americans spend more than 90% of their
time. To understand the role of reactive uptake of ozone to unsaturated spieiesr air chemistry, it is
necessary to measure uptake to the wide variety of surfaces present indoors. Many of these surfaces include
hygroscopic organic species, whether in films or aerosol particles, for which water may act as a plasticizer,
S0 itis also necessary to measure uptake at a range of ambient relative humidities. Azo dyes are widely
used in commercial products, from clothing to cosmetics, and measuring the uptake of ozone onto these
species is a crucial first step towards determiningemi@l toxic products of oxidation. Mucin is a
representative component of respiratory aerosol, and measuring the uptake of ozone onto this species is
vital to understanding the persistence of bacteria and viruses in the indoor environment. Here, we
investgate the reactive uptake of ozone on to thin films of azo dyes and mucin in awadtidw-tube.

Thin films are prepared on the inner walls of glass tubes and housed in a flow tube with a retractable injector
to adjust the amount of surface area ergds ozone. The uptake onto three azo dyes has been determined

to be appreciable, even at 0% relative humidity. The uptake coefficient was higher at 80% relative humidity,
consistent with plasticization. The uptake also exhibited an inverse depend¢he@none mixing ratio,
consistent with depletion of unreacted dye near the surface. The uptake was similar for the three dyes,
suggesting that it is bulk viscosity that dictates reactive uptake. Uptake coefficients for mucin are about an
order of magnitud greater than those for the dyes, under some conditions. These results provide further
insights into the complex role of ozone in indoor air chemistry
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T25: Hydrothermal -assisted bimetallic MOF for hydrogen evolution and
energy storageapplications

Shiva Bhardwadj® Rishabh Srivastavad Teddy Magetbd®Sudhakar Reddy and Ram Gupta”
!Department of Physics, Pittsburg State University, Pittsburg Ka662§2
’Department of Chemistry, Pittsburg State University, Pittsi{angsas66762
3National Institute of Material Advancement, Pittsburg State University, Pittsburg Ké63&2

Email: shiva.bhardwaj@gus.pittstate.edu

The most important source to run electrical and electronic devices is energy produced using different
structures like composites, MXenes, and Mataanic frameworks (MOF). Among these structures, MOF

has a uniform crystal structure but adjustable porosity, a large surface area, and a good adsorption affinity.
These properties made MOFs suitable material®fergy storage applications. As the requirement for
rapid energy increases continuously, it results in the development of supercapacitors (SC) and hydrogen
generation. These devices possess high power density and high charge storage capacity. This work
introduces the highly efficient electrode material derived from nickel (Ni) and cobalt (Co) compounds and
their combination for application in SCs and hydrogen evolution reactions (HER). The samples were
synthesized using the hydrothermal method at@@@here glutaric acid is used as an organic ligand. The
Co-MOF shows the lowest specific capacitance, which is improved by 400%-MORi whereas the bi

metallic NiCoMOF shows more than 500% improvement gy €@mpared to the GBIOF. Furthermore,

the catdytic activity has been examined based on HER activity. The Ni arfl@B both show 208 mV
overpotential at 10 mA/ctnwhereas the NIGMOF required 182 mV to attain 10 mA/éwith a Tafel

slope of 89 mV /dec. The result demonstrates a new method taafehritrathin and flexible devices using

highly efficient MOFs.
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T26: Development of Pincer NHeterocyclic Carbene Ligands Bearing
Substituted Pyridine Linker and Their Copper (I) Complexes

John Raincrow Jaydon Ashley)aleh Tahsini
501 Athletic Ave, Stillwater, OK 74078
Email: john.raincrow@okstate.edu

In the field of catalysis, the use of catalysts of precious metals bound by pitetefdcyclic carbene
l'igands is wel/ known. NHC | i g a nub¢héir alailip/ polstrongiyt i on i
bind to the metal thus making the catalysts more stable and less prone to degradation. Recently, there has
been growing interests in utilizing more ceftective, earth abundant metals such as copper and nickel as
catalysts infacilitating organic and organometallic transformations. Our group has previously reported

Cu(l) complexes supported by unsubstituted pyridyld pyridylmethyllinked pincer NHC ligands that

are capable of catalyzing-C and GX (X = O, N) coupling readbns (ref 1, 2). We report herein several

copper complexes of pincer BMHC ligands with substituted pyridine linkers and aim at investigating the
effect of the pyridine “R” groups on the coordina
ligands. A particular polynuclear complex could prove to be a useful scaffold to build larger
macromolecules tuned for specific reactions. All the complexes have been characterized by HNMR, and
X-ray crystallography, DFT studied are ongoing to determiagrtbdynamic and kinetic factors involved

in binding the Cu(l) metal to the pincer #81C ligands.
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T27: Polymer-fixed oxidation catalysts for water purification

Timothy J. Hubin®* Makynna R. Kopet,Elisabeth Allbrittont Ashtyn McAdoo!
Tuyet Hoand, Elah Alcuitas
! Department of Chemistry and Physics, Southwestern Oklahoma State University, 100 Campus Drive,
Weatherford, OK, USA 73096
Email: tim.hubin@swosu.edu

Contaminants of Emerging Concern (CEC) are typically anthropogenic organic compounds such as dyes,
pesticides, pharmaceuticals, etc., which are becoming increasingly prevalent in wastewater and tend to
escape current water purification efforts. In this kyowe describe synthetic strategies leading to
polymerizable Cu, Fe, and Mn complexes of citmsdged tetraazamacrocycles. Complexes of this type

are known, water stable, broad spectrum homogeneous oxidation catalysts that can use green oxidants, such
ashydrogen peroxide and dioxygen, to modify a variety of organic functional groups. In a viable wastewater
purification scheme, such catalysts would need to be made heterogeneous so that they can be recycled and
used to treat multiple aliquots of wastewat¥e are developing monomeric analogues of the known-cross
bridged tetraazamacrocycles which have polymerizable pendant arms, with a goal of copolymerization with
known polymer types to produce heterogeneous recyclable oxidation catalysts. We preselhl here a
benzyl, and primary amine pendant armed chyiiged tetraazamacrocycles, their Cu, Fe, and Mn
complexes, and our progress in producing polymeric materials incorporating them.
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T28: Molecular Sculpting; a Versatile Tool for Rapid Access to Various
Fluorinated Arenes via Photocatalytic Hydrodefluorination of Benzoates

Shivangi Kharbandalimmie D. Weaver It
Department of Chemistry, Oklahoma State University, Stillwater,iOkia 74078, United States.
Email: shivangi.kharbanda@okstate.edu

Starting with highly fluorinated benzoates, we develop the directed photocatalytic hydrodefluorination
(HDF) of fluorinated aryl benzoates and demonstrate its synergistic use with other HDF strategies, along
with C-H arylation, decarboxylative coupling and decarboxylative protonation to access most fluorination
patterns found in benzoate derivatives andekiension, benzene derivativeis a molecular sculpting
approach. Mild reaction conditions and excellent regioselectivity make the approach ideal for synthesis.
This approach provides access to 16 benzoate derivatives with different fluorination gedtarpst a

couple of highly fluorinated, commercially available benzoic acids. We synthesize key intermediates or the
API for sitagliptin, diflunisal, and other pharmaceutically important molecules. Importantly, we provide
key insights into relative rageof defluorination and strategies to alter these rates. We provide
demonstrations of the synergistic use of HDF and related technologies to rapidly enhance the synthetic
complexity of these simple commercially available perfluoroarenes into complexilypdttiarinated
molecules.
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T29: Urethanes from CQ and Visible Light: Putting Molecular Strain to

Work
Timothy SchochJimmie D. Weaver, I
1107 Physical Science, Department of Chemistry, Oklahoma State University, Stillwater, Oklahoma
74078, US
Email: jimmie.weaver@okstate.edu
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Furthering the idea of using molecular strain as a synthetic energy currency, aligbtljdotocatalytic
method has been investigated for the capture of @© urethanesOrdinarily, latestage, modular
installation of alkyl and aryl urethanes is realized through -bigdationstate C1 synthons such as
chloroformates, alkyl carbonates, and CO. Methods utilizingg G€cessarily require highnergy
electrophilic moleculesotform carbamatestranscyclohexenes in the case of this research. A scope of
primary and secondary amines was treated with &@ the resultant ammonium carbamate salts were
intercepted by a series of photoexcited aryl cyclohexenes. The resultingnaethere then demonstrated
as flexible intermediates other urethanes, carboxamides, and ketones.
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T30: Domino AzaMichael Addition -SyAr -Heteroaromatization Route to C5
Substituted 1-Alkyl -1H-indole-3-carboxylic Esters

Ebenezer Ametsetor, Spencer FarthRighard A Buncé
Department of Chemistry, Oklahoma State University, Stillwater, OK 74078
Email: rab@okstate.edu

A new synthesis of GSubstituted Jalkyl-1H-indole-3-carboxylic esters is reported. A seriestfrene
derivatives, substituted to activate them towardMizhael addition and \#\r reaction were prepared.
Subsequent reaction with a series of primary amines generated the title compounds. The reaction proceeded
in DMF at 2350°C using equimolar cantities of the activated styrene and the amine with 2 equivalents of
K2COs to give 6090% of the indole products. The reaction involves ar\dizhael addition, followed by

SVAr ring closure and heteroaromatization. Since the reactions were run unagemithe final oxidation

likely results from dissolved oxygen in the DMF. Substrates incorporating a nitrile in the styryl side chain
proved too reactive to use in this sequence. The synthesis of the reaction substrates, their relative
reactivities, ad mechanistic details of the reaction will be discussed.

CO,Me COMe
X RNH, X A\
. K,COs, DMF, 23-50 °C N
60-90% R

X = NO,, CO,Me, CN
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T31: Twisting the limits of Friedel-Crafts chemistry: Access to quaternary,
diaryl, cycles through visible light photocatalysis

Tyler Fleske Jimmie Weaver
501 Athletic Ave, Stillwater, OK 74078
Email: tfleske@okstate.edu
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There has been considerable effort over the last century and a half to f@rrho@ds througthe
development of palladium catalyzed crassipling reagents, organocatalysts, Frigdidfts chemistry,

boronic acids and esters, recently thianthrenes and much, much, more. In recent years, organic chemistry
has been pushed toward more practical conditiotilizing powerful catalysts and mild reaction conditions.
FriedelCrafts chemistry has withessed only minor adaptation from the traditional conditions. This work
captures the essence of Frie@at af t s chemi stry but wi triltesatrahsienti st " .
highly strained, transyclohexene derived tertiary carbenium, promoted through a eex¢egy transfer

from an efficient photacatalyst. Our chemistry has achieved an array of useful diagternary carbon

centers from both heterama carbocyclic nucleophiles and starting materials, including some notable
neuropharmacological motifs.
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T32: Synthesis of NOXGBC7

Osaid AlkhamaysehShivangi Kharbanda, Georgia Eastham, and Jimmie Wé&aver
107 Physical Scienc&klahoma State University, Stillwater, OK 74078
Email: Osaid.alkhamayseh@okstate.edu

The click reactions which have fast kinetics and that ar@itlegonal have been used in bioconjugation

to help study complex biological systems. When light candsel to trigger the chemistry this provides

both spatial and temporal control. In the recent past, the Weaver research group demonstrated that when
benzocycloheptendB(C7) was in the presence of a photocatalyst, it is capable of converting visible light
energy into strain energy. They demonstrated that this strain energy could facilitate cycloaddition of azides
to give noraromatic triazoline products under very mild conditions that were amenable to bioconjugation.
To advance this technology, it becameatithat a molecule like the aminoxo analog, shown below, was
needed. This talk will discuss the various routes that have been explored before finding a successful route
to synthesiz&dOXO-BC7.

9, o)

BC7 ‘ = a biological tag NOXO-BC7
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T33: Theoretical Investigation of Metal Doped Gold NaneClusters M@Aun
(M =W, Co, and Ir)

Delwar Hossain
Department of Chemistry, Oklahoma School of Science and Mathematics, 1141 N Lincoln Blvd, OKC, Ok
73104
E-mail: delwar.hossain@ossm.edu

Gold nanoclusters have attracted considerable interest over the past two decades due to their wide
applications as catalysts, sensors, molecular electronics, and bioconjugate probes for amplification tags in
gene analysis, antibodyr antigen detection, DNA sequencing, and gene mapping. One of the major
interests of cluster science is to discover highly stable clusters, which may be used as building blocks for
novel materials.

The structures and stabilities of endohedral goldietasM@Aw (M=W, Co, and Ir) have been studied

with density functional theory (DFT). The local density approximation (LDA) functional SVWN, the
generalized gradient approximation (GGA) functional BP86, and PBEPBE and the hybrid density
functional B3LYP andPBE1PBE were employed to calculate the embedding energies, binding energies,
ionization potentials, and electron affinities for these clusters. The effective core potential and
corresponding valence basis set LanL2DZ and LanL2TZ were used throughouatidhi@tions. The

M@Au, (M =W, Co, Ir) clusters have higher binding energies than the emptglésater, indicating that

doping with a transition metal atom into the unstable dage cluster stabilizes the hollow cage structure.

In this meeting, the theetically calculated results of M@AUM = W, Co, Ir) clusters will be presented.
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T34: Hydrogen Peroxide Vapor Detection Using LowCost Thin Film

Rayhan Hossajmllen Apblett, Nicholas F. Mater&r
!Department of Chemistry, Oklahoma Stdtgversity, Stillwater, Oklahoma 7407071, United States
Email: nicholas.materer@okstate.edu

One method for colorimetric detection of hydrogen peroxide vapor is based on a titanium hydrogen
peroxide compl ex. Xpl osaf e’ s -bAspd perSxae gas detBction teshme r C i
strips are used to detect hydrogen peroxide gas usingdsthardware. The exposure of these test strips

to hydrogen peroxide liquid or gas leads to the development of an intense yellow or orange color. For
hydrogen peroxide gas, an inexpensive web camera and a tungsten lamp were used to measure the reflected
light intensity as a function of exposure time from a test strip held in a custom cell. The measured rate of
color change indicates high sensitivity and first order kinetics over a hydrogen peroxide concentration range
of approximately 2 to 30 ppm by volumEor a Xmin measurement, the gpbhase detection limit is
estimated to be 1 ppm. A 0.01 ppm detection limit can be obtained withexdosure time. Titanium(IlV)

based peroxide detection test strips are sensitive enough to work gzhasasydrogen pexide detector.

Current research is looking at the addition of an acid reagent, triflouromethanesulfonic acid, adsorbed onto
low-cost silicone TLC plates to enhance the sensor activity towards the peroxide gas detection. These new
materials are a startimpint for the preparation of more active sensor materials for the hydrogen peroxide

and organic peroxide vapor detection.
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T35: Transferability of Machine Learning Potentials for Solution-Phase
Reactions

Xiaoliang Pah, Junming Hé, Yihan Shad
! Department of Chemistry and Biochemistry, University of Oklahoma, 101 Stephenson Parkway,
Norman, Oklahoma 73018251, United States
2School of Chemistry, University of New South Wales, Sydney, NSW 2052, Australia
Email: yihan.shao@ou.edu

In recent yeas, rapid progresses have been made in developing machine learning potentials (MLPSs) to
reproduce higiguality potential energy surfaces for chemical systems. However, the transferability is still
a limiting factor for their broad applications, especialty the systenspecific MLPs. Recently, we
developed QM/MMlike MLPs [J. Chem. Theory Comput. 2021, 17, 9, 55458] to reproducab initio
guantummechanical/moleculamechanical (aQM/MM) potential energy surfaces for the Menshutkin
reaction in water and the chorismate mutase reaction, which were then used to calculate the free energy
profiles for the corresponding reactions. The objectdfethe current study is to investigate the
transferability of the MLPs in different solvents. To achieve this, we trained a MLP fag2are&ction

(CHsBr + CI -> CHsCI + Br) in water, and tested its accuracies in other solvents (dimethylformamide,
methanol, and acetone) without further trainings. The results showed that good transferability could be
achieved when changing the solvent environment, which paves the way for exploring the possibility that
for enzymatic reactions, a MLP trained for the wijge system could be transferred to study the reaction

in its mutants.
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T36: Postconsumer polypropylene carpet and mixed polyolefin waste make
structural composites

Anuj Maheshwart, Mohamadreza Youssefi Azarfangiddhesh ChaudhatiClinton Switzer® Jay C.
Hanar? Sudheer BandlaRanji Vaidyanathad Frank D. Blum
! Department of Chemistry, Henry Bellmon Research Center, Oklahoma State University, Stillwater, OK
74078
2Mechanical and Aerospadgngineering, Helmerich Research Center, Oklahoma Stateersity, Tulsa
OK 74106
3 School of Materials Science and Engineering, Helmerich Research Center, Oklahoninieartsity,
Tulsa, OK 74106
* Niagara Bottling LLC, 1440 Bridgegate Dr., Diamond B&A 91765
Email: anuj.maheshwari@okstate.edu

Around 90% of carpet waste is discarded in landfills, 6% is incinerated, and less than 5% is recycled in the
U.S. Most plastic bottles are made from polyethylene terephthalate (PET) resin which can easily be
recycled, unlike bottle caps, usually polyolefins, which are often mixed with other materials (like labels,
ink, and remnant products). These are problematic to recycle. Processing the discarded materials to form
new and valuable composites can add additiadae to materials that would otherwise end up in a landfill.

As a part of a larger research project, we are making composites ushogipsstner polypropylene carpets

(c-PP) and mixed polyolefins recovered from poshsumer bottle waste by compressioolding. A
comparison of composites made from different polyolefins and polyolefins with different purity levels will

be reported. The effect of carpet level of wear on the mechanical properties of the composites was also
examined. The quality of the m@&d samples was characterized by flexural strength and modulus, creep
behavior, impact strength, fastener holding capability, and microscopic images. We find that these samples
can have useful mechanical properties and possibly be useful for structuicatapys.
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T37: Plant-based Polyol and further Polyurethane/ Graphendased
Composites to Study the Increasing Mechanical Strength

Vishwa Suthar, Magdalene A. Asare, and Ram K. Gupta
Department of Chemistry, National Instéufor Materials Advancement, Pittsburg State
University, 1701 S Broadway St, KS, 66762
vsuthar@gus.pittstate.edu

Using different starting materials to produce polyurethanes ¢(R&Jthe only approach that makes PU
unigue among all other polymers. This approach enriches the PU with a wide selection of properties to
develop a variety of forms such as coatings, adeesand foams. In that, petroledrased polyol, which

is the main component of PU, is delivering a harmful impact on the environment. Also, petroleum sources
are noArenewable and expensive. As a solution to that, researchers are taking advantage bferenewa
resources such as soybean, and limonene to use as raw materials in the preparation of polyols. As a green
synthesis route, sunflower oil was used in this work to make polyol by using epoxidation aopenigg

reaction mechanisms. The synthesizegg@aokas further confirmed by standard techniques off&TGPC,

and OH value. After the confirmation of synthesis, polyurethane films were prepared with the addition of
isocyanate and four different graphdmesed composites. Graphene oxide (GO), redugzhgne oxide

(rGO), graphene nanoplatelets (GNPs), and graphene nanoribbons (GNR) were dispersed into the polyol as
composites. The samples were prepared by dispersing 0.01, 0.02, and 0.05 wt.% of graphene. After curing
at a certain temperature, variouschanical and thermal tests were performed to examine the properties of
PU films. As a result, the thermal stability was increased slightly. In terms of mechanical strength, the
tensile stress applied to the sample was increased from neat PU (9 MP&PRB5S MPa). The hardness

was also increased from shore D hardness 51 to 70. This work examined the effect of different additives
with plantbased PUs, in terms of mechanical strength.
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T38: One Pot Phenolielnitiated Mechanochemical Synthesis oPoly(lactic
acid) Nanopatrticles

Mohammad Ebga‘aMohammad Tamimi, Andrew Kassick, Saadyah Averick, Toby L. Né&lson
! Department of Chemistry, Oklahoma State University, Stillwater, Oklahoma 74078, USA
Email: toby.nelson@okstate.edu

Due to its biodegradable and biocompatible nature, polylactic acid (PLA) has found widespread use in
biomedical applications. Controlled drug delivery using Fiased nanoparticles (PEMPS) is an
important tool for tuning the bavailability of therapeutics. Traditional methods to prepare RIPS

require a multistep process that is tiwesuming and produces significant aqueous and organic waste
streams. This work reports a epet mechanochemical synthesis of lactide to PIRs Our results
demonstrate a robust and optimized-poé method for preparing precisely defined nanoparticles which
generates minimal waste.

neat
» 11 % conversion

liquid-assisted grinding

=89 Uy conversion Size= 152 nm
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T39: Biodegradable Aliphatic Polyesters Synthesizeda Melt-
Polycondensation

Anilkumar Yadav, Tim Dawsey, Ram K. Gupta®
!National Institute for Materials Advancement, Pittsburg State University, Pittsburg, Ka68762,
USA
’Department of Chemistry, Pittsburg State University, Pittsburg, Kan@g62, USA.
Email: rgupta@pittstate.edu

Evergrowing concerns have been raised about the detrimental impacts caused by the continually increasing
volume of environmenpersistent plastic wastes, globally. Consequently, synthetic biodegradable polymers
have gained substaati research and industrial devotion, potentially substituting-bhiodegradable
synthetic polymers in widespread applications. Biodegradable aliphatic polyesters synthiesiaegl

opening polymerization of cychdactones, lactides, and carbonates, @adgolycondensation of diacids

and diols have been highly valued. This research, therefore, aims to synthesize the biodegradable aliphatic
polyestersvia melt-polycondensation using the monomers primarily derived from waste plastics-or bio
based resourseinstead of petrochemical derivatives. As proof of concept, commercially available
precursors were used for synthesizing the aliphatic polyastenselt-polycondensation. Specifically, the
aliphatic polyesters were synthesized using dimethyl sebacM&)(and diols (ethylene glycol, 1,3
propane diol, or 1pentadiol). The effect of stoichiometric ratio (DMS to diol), polymerization conditions
(time, temperature, and pressure; ambient or reduced), and catalyst (stannous octoate and/or titanium
isopropoxde) were investigated. The synthesized polyesters were purified by dissolution -and re
precipitation method (chloroform and methanol, respectively), and characterized using gel permeation
chromatography, Fourier transfofimfrared spectroscopy (FIR), differential scanning calorimeter
(DSC), and thermal gravimetric analyzer (TGA). Characteristic peaks of aliphatic polyesters were observed
in the FFIR spectra, and both the catalysts produced polyesters with comparable molecular weights and
low dispersity.Increasingthe mefp ol ycondensati on temperatures over
polyesters. The DSC and TGA thermograms showed temperatures of melting, crystallization, and onset
thermal degradation similar to that reported in the literature. Thimfjaduggest that the catalyst, stannous
octoate generally applied for risgpening polymerization may be satisfactorily employed for synthesizing

the biodegradable aliphatic polyesteiad melt-polycondensation.
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T40: Effect of crystallinity on mechanial properties of poly(ethylene
terephthalate) (PET)

Liyagat Ali Kamrarl, Mohamadreza Y. AzarfaimFrank D. Blum*
Department of Chemistry, Henry Bellmon Research Center, Oklahoma State University, Stillwater, OK
74078
Email: Liyagat.ali.kamran@okstate.edu

Poly(ethylene terephthalate) (PET) is a widely used polymer in the food packaging industry due to its
unique mechanical and thermal properties together with relatively low production cost. PET is a common
thermoplastic polyner of polyester family often made by the polycondensation of terephthalic acid and
ethylene glycol. The semicrystalline nature of PET primarily contributes to its desirable physical and
chemical properties. PET sheets were made by compression moldirglidgrand quenching at different
temperatures during the molding process, allowed samples with different crystallinity to be made. The
crystallinity amounts were calculated from the differential scanning calorimetry (DSC) data. A trend in the
crystallinity of PET with respect to the quenching temperatures was observedpbimeiexural bending

test was performed to determine the effect of different amounts of crystallinity on the flexural strength and
modulus of the molded samples. The thpemt flexural data indicated that the flexural strength and
modulus of the samples change with respect to the PET crystallinity.
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T41: Facile Mechanochemical Suzuki Polymerization for the Synthesis of
Polyfluorenes

L. P. Tharika NirmaniFathima F. Paryloby L. Nelsort*
'Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: toby.nelson@okstate.edu

Polyfluorenes are considered as one of the most attractivdidgitiemitting materials due to their charge
transpot properties, high efficiency, high chemical and thermal stability, high solubility;féihming
ability, and good tunability through chemical modification and copolymerizatievertheless, most of
the synthetic routes for these compounds are costiyrequires large amounts of solvent, energy, and
catalysts. Herein, the synthesis of poly{@ith-octylfluorenyt2,7-diyl) (PF), poly(9,9dioctylfluorenealt-
benzothiadiazole (PFBT), poly[(3®i s(N,Bl-dimethylamino)propyh2,7-fluorene)alt2,7-(9,9-
dioctylfluorene)] (PFN) are reported by an catalytic Suadisiaura polymerization in the bathill will be
presented.This synthesis technique yields polyfluorene and its derivatives in 30 minutes or less milling
time. Furthermore, the polymer light eritig diode and photovoltaic interfacial electrolyte, poly{9,9
b i s(N,BrdimethylxN-ethylammoiniumpropyl2,7-fluorenejalt-2,7-(9,9-dioctylfluprene))dibromide
(PEN-Br) was obtained by using a simple and rapid mechanochemical quaternization reactiinofl PF
also be presented.
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T42: Novel openings in utilization of animal waste for polyurethane industries

A.A.P.R. Pererd?, K.A.U. Madhusharti?, Felipe M. de SouZaTim Dawsey, and Ram K. Gupt&
! Department of Chemistry, Pittsburg State University, Pittsburg, Kansas 66762, USA
2National Institute for Materials Advancement, Pittsburg State University, Pittsburg, Kansas 66762, USA

Growing enwonmental awareness, the recycling of waste materials into valuable forms has become one of
the hot topics in this era. The use of lowst, bierenewable materials for the development of valdded
products is highly desired by many industries, paidulpolyurethanes. The amount of chicken waste
produced in the United States is staggering, and chicken fat is a valugliadogt of chicken waste and

is currently used for a variety of useful purposes. In this work, we synthesized a chidkasefdiolyol

through epoxidation followed by a rirmpening approach to make polyurethane foams (PUF). The high
unsaturated fatty acids content in the chicken fat makes it a prospective alternative source for greener
polyurethane formation. The high flammability PUF is one of the major concerns whether they are
synthesized using petrochemical or biobased materials. To reduce the flammability of PUF, dimethyl
methylphosphonate (DMMP), allased flame retardant (FR) was introduced. The mechanical and thermal
chaacteristics of PUFs were studied using density, clesficcontent, cell distribution, thermal stability,

and horizontal burning parameters. PUFs maintained their structure regardless of the addition of DMMP,
suggesting that there is a proper interachietween the active FR compound along with the biobased PUF
matrix. Moreover, chicken faddased polyol served as a viable material for making rigfid PUF as it
delivered satisfactory properties for its mechanical and thermal behavior. The incorpdrttisnype of

waste material into PUF synthesis showed novel possibilities for using animal waste as a sustainable option
for polyurethane industries.
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T43: Parameters effecting mechanical properties of composites from pest
consumer polyester carpet ad recycled PET resin.

Mohamadreza Y. AzarfamSiddhesh Chaudh3riAnuj Maheshwati Clinton Switzet, Jay C. Hanah
Raniji Vaidyanathah Frank D. Blun¥
'Department of Chemistry, Oklahoma State University
2School of Materials Science aiagineering, Oklahoma State University
®School of Mechanical and Aerospace Engineering
Email: azarfam@okstate.edu

A method was developed for fabricating recycled composites from-cpaostimer polyethylene
terephthalate (PET) carpets and recycled P&ins. Compression molding of the components under
different pressures, temperatures, and component layups was performed. Preliminary molding conditions
were arrived at based on analyzing the differential scanning calorimetry (DSC), thermal gravimetric
amalysis (TGA), and melt viscosity data for different raw material combinations. Molding factors were
screened to define applicable ranges for each parameter. The effects of configuration and composition of
components, temperature, molding time, and preseere considered in the screening process. Mechanical
properties of composites were determined {poBit flexural (according to ASTM D790) and creep tests.

The molded materials showed acceptable mechanical strength and modulus values required fal structur
applications.

Recycled resin Structural
ﬁ composites
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P1: Spectrophotometric Determination of Metal Complex pkss

Audra Crisp, Trevor K. Ellis,, andJon C. Henriksoh
Department of Chemistry and Physics, Southwestern Oklahoma State UniVéesitiierford,
Oklahoma
Email: crispa@student.swosu.edu

The use of natural and unnatural amino acids has many biomedically related applications, some of which
include, tissue engineering, drug design and delivery and mutagenesis. The obstacle to osdfmme i
development of synthetic means to generate natural and unnatural amino acids. The synthetic method our
coll aborators use relies on metal complexation of
groups of the glycine. They have shommimprovement to this method which involves metal complexed

Schi ff’'s bases of glycine which contain an el ec
withdrawing groups is hypothesized to increase the acidity oftHe (B o n d -carbontoftthaylyaine,

thus allowing for milder conditions to be used while increasing the generality and efficiency in creating the
desired amino acids. To test this hypothesis, a series of glycine metal complexes have been synthesized.
Spectroscopic methods wereedsto quantify the pKchanges corresponding to the addition of electron
withdrawing groups to the met al compl exed Schiff’
pKi s of each |l igand i nc lweakdasendhemical ceant, reactiom Jolveat we a k
system, the barrier of Le Chatelier's principle in certain solvent systems, and the use of different methods

to determine the acidity of a proton in organic solvent conditions, since aqueous methods are not possible.
We have beenabl t o d et e radfithe @H protore on the ddycine in the metal complexes when
compared to a methanol/ methoxide acid/ base systen
15.5. Currently we are evaluating different solvent systems for fusthdies.

58



P2: Optimization of Higher-Energy Collisional Dissociation Fragmentation
Energy for Intact Protein-level Tandem Mass Tag Labeling

Meena SeshadriYantingGud, Trishika Chowdhury; Kellye CuppSuttort, Si Wut*
!Department oChemistry and Biochemistry, University of Oklahoma, 101 Stephenson Parkway, Room
2210, Norman, OK 73019251, USA
Email: meenaseshadril2@gmail.com

Isobaric chemical tag labeling [e.g., iITRAQ and Tandem Mass Tag (TMT)] is a commonly used approach
in quantitative proteomics research. Typically, peptides are labeled with covalent chemical tags and
guantified through detection of lemass reporter ionsegerated after MS2 fragmentation during tandem
mass spectrometry (MS/MS). Recently, we introduced and optimized a platform for intact-jenatéin

TMT labeling for identification and quantification that demonstrated >90% labeling efficiency in complex
sanples with topdown proteomics. MS2 fragmentation is used to simultaneously fragment peptides and
proteins for identification and cleave reporter ions for quantitation. Then, kegleegy collisional
dissociation (HCD), a popular fragmentation method ghatluces accurate reporter ion intensities and
avoids the loss of low mass ions, is used. HCD energies have been optimized forlpegtid®baric
chemical tag labeling; however, fragmentation energies have not been evaluated fabEMd intact
proteins to balance protein identification and energies on TabEled HeLa lysate with topdown
proteomics.

In our study, we useHleLa cell lysate to analyze the effects of different HCD energies in reporter ion
fragmentation and protein identificatiodeLa cell lysate was reduced (TCEP), alkylated (IAA), buffer
exchanged to TEAB buffer, and then TMT labeled using optimized conditsom&@iously reported (Guo

et. Al. 2022). The TMTlabeled sample was separated by C2 capillary column and subjected to MS/MS
using an Orbitrap Exploris 240 mass spectrometer with varying HCD energies (25%, 30%, 35%, 40%, 45%,
50%, 80%; stepped HCD energifo, 40%, 50%, and 35%, 45%, 50%). Arhimuse python package and
TopPIC Suite was used for reporter ion intensity extraction and proteoform identification, respectively.

Parameters including reporter ion intensitiesjaltie, matched peaks, PrSM, andtpoform counts were
compared across different HCD energies to evaluate quantification and identification. Our results indicated
that (1) as HCD fragmentation energy increased (HCD-88%), reporter ion intensity also increased and
stepped HCD generateidslar reporter ion intensities to HCD 45%. (2) Identification confidence increased

as HCD energy increased from 35% to 45%, though it decreased at 50 and 80%. The two stepped HCD
analyses outperformed the single energy analyses and also showed Hwaruinvariability. (3) The

number of matched peaks and fragment ions also increased frd5%28nd decreased at 50 and 80%. (4)

The PrSM count increased from-28% and remained approximately constant for 40, 45, and 50% with
approximately 800 PrSM countbowever stepped HCD outperformed the discreet energy analyses,
resulting in more than 1000 PrSM counts.

Overall, our study demonstrated that stepped HCD fragmentation energy between 30 and 50% resulted in
optimized quantitation and identification for TMabeled intact protein lysate.
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P3: The Effect of HK2 on Lymphatic Vessel Development

Abhijitkumar JayasekaSummer Simeroth, Pengchun®Yu
Oklahoma Medical Research Foundation
Email: abhijit.jay@gmail.com

The proper proliferation diymphatic vessels, or lymphangiogenesis, is critical for the different functions

of the lymphatic system: immune response, maintenance of blood flow, and transportation of fatty acids
among other roles. A variety of signaling molecules regulate lymphasmggss, with the primary ones
being SOX18, CoudFlI, and transcription factor PROX1. PROX1 indirectly affects the levels of vascular
endothelial growth factor receptor 3 (VEGFRS3), a receptor for one of the VEGF growth factors, through
the induction of aet of genes, such as FLT4, that play a role in lymphatic endothelial cell growth and
differentiation. Additionally, data suggests VEGFC signaling ctalks with FGF2 (fibroblast growth
factor), making both important for lymphatic development. One impoféetor that regulates lymphatic
vessel growth are the various types of typical metabolism present. Fatty acid oxidation (FAO) is the
breakdown of fatty acids into acet@bA, which is ultimately used in the different steps of cellular
respiration. Thigrocess allows PROX1 to access and activate FLT4. Similarly, hexokinase 2 (HK2) is an
enzyme important for the phosphorylation of glucose to gluégseosphate, the first step in glycolysis.
Currently, FGF signaling stimulates the transcription of HK2clwhs important for producing energy in
endothelial cells and promoting growth. Through the manipulation of metabolic pathways and enzymes,
novel therapeutics and gene targeting technigues can be used to help with diseases such as edema, cancer,
inflammation, and heart failure.

60



P4: Synthesis of Gold Nanoparticles

Charli WoessnerPl Nathan Green
13100 New Orleans St, Broken Arrow, Ok 74014
Email: woessnec@nsuok.edu

Synthesis of nanoparticles such as gold nanorods (GNRs) have whigtseteristics that allow the
potential of use in various fields of nanotechnology. The process to synthesize GNRs occurs-steghree
process. The first to this is the formation of the seed solution where chloroauric acid {HAuCI
hexadecyltrimeth@mmonium bromide (CTAB), and sodium borohydride (NaBte form electron dense
micelles. The second step creates a growth solution by combining reducing agents and aromatic salts to
create an environment so micelles can form rods. For this the seeduartld gplution are combined and

the gold is reduced. By using ks the absorbance can be analyzed to determine the formation of the rods
as well as the Transverse (diameter) and Longitudinal (length) aspects to determine the size of the
nanoparticles.
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P5: Quality Control Systems with HLA DP

Damodar PaiRico Buchli, Jacob Collard
Pure Protein LLC and Oklahoma School of Science and Math
Email: damodar.pai@ossm.edu

Human leukocyte antigens (HLA) are genes in the major histocompatibility complé&)Mat help code

for proteins that diffaredrti”atTdhelyetpween a“ sselgfn’i fan
immune defense. Pure Protein is one of a few companies that are pioneering research with soluble HLA
specifically for the HLA DP gbtype, one of the biomarkers in transplantation. Clinically, transplant patients

can develop detrimental antibodies against their received organ, leading to rejection. Therefore, it is of
utmost importance that doctors can recognize these HLA rejemdiming antibodies before they destroy

the new organ. Doctors usually test for rejection with tiggpe tests using HLA Markers like HLA DP.

Within my research, a major goal is to validate a set of distinct target DP proteins by developing a quality
contrd system to test their effectiveness in recognizing DP antibodies and performing testing to obtain
guantitative data that can be used to develop a risk assessment model. The development of a DP antibody
detection system is based on ELISA technology. Toiminmuman cell carrying specific HLA molecules,

we use a plastic chamber that contains immobilized soluble HLA attached through a specific bonding
mechanism. Thereafter, either specific quality control antibodies are added to confirm the DP molecule
targe or serological antibodies from patients to determine their rejection potency.
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P6: Cloning of Human cDNA into the Lentiviral Vector

Eon Lim, Yohan Park, Juan Ramirez, Kylie Kajioka, Wan Hee Yoon
Aging and Metabolism Program, Oklahoma MediRakearch Foundation, Oklahoma City, OK
73104
Email: eon.lim@ossm.edu

The ability to manipulate bacterial plasmids greatly advanced the field of molecular biology. The
aim of this project is to explore how to use plasmid vector and bacteria to subcloae ¢IDRA

into Lentiviral vectorWe aimed to clone wildtype and mutant ATAD3A cDNA into the Lentiviral
vector. We performed PCR to amplify ATAD3A cDNA using primers carrying restriction enzyme
sites. Then, we digested the PCR DNA with the restriction enzyiiies DNA wadigated into

the Lentiviral vectousing a DNA ligase. This results in a plasmid that E.coli cells can uptake
during electroporation. As the E.coli cells multipliéaring inoculation, the bacterial cells made
copies of the plasmid inteach new cell. The plasmidssisolated from the bacterial cells. This
process amplified the numbertbk lentiviral vectocontaining the humaATAD3A cDNA. The
resulting plasmidsvill be used for transfection, where they are introduced to targettbalis
express the human cDNA. The procebsubcloning is versatilayith much room for
manipulationcDNA can be chosen from any protein coding sequence to armabysin
structuresand functions.
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P7: Hydroxamic Acid Compounds for Inhibition of Metallo-b-Lactamase
from Bacillus anthracis

Jhawn Saul, Sean Kith
Northeastern State University, Department of Natural Sciences, Broken Arrow, OK 74014
Email: saulj@nsuok.edu

The emergence of resistant bacteria takes place, endangering the effectiveness of antibiotics. A reason for
antibiotic resistance is the presence of lactamases that catalyze the hydrdysistaf antibiotics. An
inhibitor of serineB-lactamases sucls &lavulanic acid binds to the active site of the enzymes, thus solving
the resistance problem. A pressing issue, however, is that the reaction mechanism opretallnases
(MBLs) hydrolyzingB-lactam antibiotics differs from that of serifidactamass due to the existence of

zinc ions in the active site of MBLs. Thus, the development of potential inhibitors for MBLs remains urgent.
Here, the ability to inhibit MBL fronBacillus anthracigBla2) was investigated in silico and in vitro using
compounds possessing two hydroxamate functional groups such -ahloBo-N-hydroxy-4-(7-
(hydroxyaminoj7-oxoheptyl) benzamide (Compoudyl and Nhydroxy-4-(7-(hydroxyamino)7-
oxoheptyl}y3-methoxybenzamide (CompouBll In silico docking and molecular dynamisgnulations
revealed that both Compoundland6 were coordinated with zinc ions in the active site, suggesting that
the hydroxamate group attached to the aromatic ring of the compound plays a crucial role in the
coordination to the zinc ions. In vitro ldtic analysis demonstrated that the mode of inhibitions for
Compoundgl and6 were a competitive inhibition witKi values of 6.4 £ 1.7 and 4.7 £ 1M,
respectively. The agreement between in silico and in vitro investigations indicates that compounds
cortaining dihyroxamate moieties may offer a new avenue to overcome antibiotic resistance to bacteria.
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P8: Expression, Purification, and Glycosylation ofb-sarcoglycan

Jonas G. EwusMichael S. HarrisGabriel A. Cook*
'Oklahoma Stat&niversity, Department of ChemistiStillwater, OK 74078United States
Email: jewusi@okstate.edu

Due to its role in maintaining the structuraht egr i ty of mu ssarcoglycanewhén s ar c o
deficient, or mutated in cells, results liimb-Gi r d| e Mu s c u |-sarcoglydgn sstektrermpely y . Y
difficult to express and purify even in milligram quantities due to its hydrophobic nature making it difficult

to study and for this reason, not much work on the structure, and dynamics of tiiis e show here

the expression of -fawcoglycan ire Escherichia rcadi,dte patificatioa nsing sjze
exclusion chromatography, and the incorporation of the protein in detergents and lipids that mimic the
natural membrane environmerittbe protein.

It has been suggested that the adding a sugar molecule to a protein, through glycosylation, has a direct effect

on how the protein folds, its interactions with other biomolecules, and the overall function of the protein.
Glycoproteins play &y roles in a myriad of biological processes and are estimated to form as high as 50%

of human proteins. This makes glycosylation (the attachment of sugar) an essentinstaional

modification in proteins. Here, we show the successful in vitroog/oy | at i o n edrcodlycah | Il eng
with N.gl ycosyl transferase (NGT), again wusing- deterg
sarcoglycan in order to test whether glycosylation does in fact change protein structure, dynamics and
proteintprotein ineractions.
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P9: Inhibition of Metallo -beta-lactamase fromBacillus anthracisby
Hydroxybenzoic Acid

Maia Gugello, and Sean Kifh
Northeastern State University, Department of Natural Sciences, Broken Arrow, OK 74014
Email: gugellom@nsuok.edu

Anthrax, caused bBacillus anthraciscan be treated withntibiotics such as tetracyclines, macrolides,
gui nol o Aaetams. Haweder, fiudies have shown tBaanthracisisolates can show variable
sensitivity to multipleclasses ofntibiotics.B. anthraciscarry chromosomal gené$al andbla2, which

g i v-lactafh resistance. The gene bla2 encodes for m@dictamase containing zinc ions providing
resistance to mogtlactamantibiotics such as penicillins and cephalosporins. Furthernhere, are no
commercially available inhibitors for metalfblactamase unlike clavulanic acid for noretallo3-

lactamases encoded by the gbled. Here, we attempted to explore the possibility of any inhibition by
aspirin given that aspirin is relativelgss toxic and contains carboxyl group that could bind to zinc ions.
However, according to computational analyses, aspirin appears to be unable to bind to the zinc ions in the
active site pocket whereas an aspirin analegcog@tyloxybenzoic acid) was atitebind to the zinc ions.

We successfully synthesized the aspirin analog, confirmed by TLC, IR and NMR. This analog may give
us an idea how to develop effective inhibitors for metglitactamases.
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P10: Synthesizing Aspirin Analogs to InhibitHDAC1

Natalie O Gui*n, and Sean Kim
Northeastern State University, Department of Natural Sciences, Broken Arrow, OK 74014
Email: connerl5@nsuok.edu

The deacetylation by histone deacetylases (HDACs) is important in epigam@tiepigenetic, and
regulation. Hyperacetylation takes place as HDACs are inhibited, thus leading to the transcriptional
activation of a number of genes. HDACs have emerged as targets for anticancer drug development because
HDAC inhibitors has been known prevent the formation of malignant tumors. This research focused on
synthesizing aspirin analogs to inhibit HDAC1, an HDAC containing a zinc ion as cofactor, given that the
aspirin analogs contain a zinc ion binding functional greug., carboxylateWe showed the binding

between HDAC1 and an aspirin analog using computational analysis and confirmed the synthesis by TLC,
IR and NMR.
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P11: Mechanisms of Resveratrol in Inhibiting Cancer

Ovea Kaushik Meena SeshadfiA.K. Fazlur Rahmal
!Oklahoma School of Science and Mathematics, Oklahoma City, Oklahoma, 73104
Email: ovea.kaushik@ossm.edueena.seshadri@ossm.edu

Resveratrol is a naturally occurring phenol that is synthesized in plants and found in food sources such as
grapes, bluebees, and peanuts. Resveratrol contains two phenol rings connected by an ethylene bridge

and has close to 100 naturally occurring oligomers. The hydroxyl groups present in resveratrol enable its
interaction with proteins and other nutrients. Though reswatdémonstrates lipophilic traits which aid in

its absorption into the cell, its hydrophobicity and restricted solubility in water decrease its oral

bi oavailability, thereby |l imiting the drugs effec
inhibiting all stages of carcinogenesis, including initiation, promotion, and progression. Resveratrol is also
known to be antinflammatory, cardioprotective, neuroprotective, vasorelaxant, phytoestrogenic, etc.,
making it an important biological compatinin addition to various cancers, resveratrol is also useful in

treating other diseases including cardiovascular diseases, neurological diseases such as strokes, ischemia,
and Huntington’'s disease, and Al zhei mer ' s.
The unique structure of resveratrol allows it to target not only multiple types of cancer, but also limit
tumorigenesis through both a p53 dependent and independent pathways. Through one particular p53
independent pathway, a western blot analysis shovegdeasveratrol enables the activation of transcription
factorsNF-k B a n-H resulBng in the downregulation of canckiving genes and the limitation of
oncogenesis. In addition to being able to engage in both p53 independent and dependent meitiganisms,
compound’s unique chemical and physical propertie
intracellular mechanisms and signaling pathways. Resveratrol takes an intracellular route by inducing
kinase inhibitor proteins p2£S/cPL p21KP1 and p5%"F?, which then bind to D/E cyclin dependent kinases

that block the cell’'s S/ Gl phase and wultimately i
resveratrol binds to the cell me mbotfer pS3 deteetioneipt or i
was found that i nt e-gativated poteifKihasa ant thevserihegliospindrytatoig pdh

in cancer cells, resulting in the activation of extracellular sigegiilated kinases 1 and 2, and therefore
oncogenesidrhitation.
Resveratrol’'s ability to I imit tumorigenesis thro
cancer prevention efforts. The compound’s poor bi
research must be done on imprayits bioavailability and optimizing an oncogenesis suppression method.
Researchers must also | ook further in order to un
cell s, as resveratrol’™s met ab alevels, andtissn@acpncdnmavions. g r e at
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P12: An EcoFriendly method to disrupt Pheromones inOstrina Nubilalis:
Helping hand to farmers.

Viswanath Nukala, Omar ADanoon, Shine Ayyappan, Pratikshya paudel, Smita Mohanty*
Department of Chemistry, OklahorBtate University, Stillwater OK 74078
Email: pratikshya.paudel@okstate.edu

European corn borer (ECB)strinia nubilalis(Onub), is a very serious pest of corn, sweet corn, and other
crops. ECB accounts for 5.5 to 8.5 million tons of corn loss in an average year in Europe and other countries.
ECB was introduced to the United States in the 1900s. This pest accounts for ¥i@td lafss in North
America with damages estimated to exceed the US $1 billion annually. Pesticides and insecticides used to
control these pests cause harmful effects on the environment. Moreover, pests show resistance to it. Thus,
there is an urgent neddr an alternate method of pest control. Mating in lepidopteran moths such as
Ostrinia nubilalis is initiated with the detection of femasecreted pheromones by the males. The
pheromone binding proteins (PBPs) present in the male moth antenna plagahrolié in pheromone
detection. Of the five PBPs identified @strinia nubilalis OnubPBP2 and OnubPBP3 have maksed
expression. An alternate approach for pest control is to target the mating process by intervening in the
pheromone detection systeshthe male moth. Structufeinction study of the OnubPBP2 is critical to
interfere in the pheromone detection system of this invasive insect pest in a -speciés and
environmentally friendly manner. To achieve this goal, we have cloned, express#ikdpand
investigated the recombinant OnubPBP2 through biophysical characterization. We have determined the
high-resolution 3dimensional structure of OnubPBP2 by NMR spectroscopy.
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P13: CONJUGATING MODIFIED DNA TO THIOLATED SILICA
NANOPARTICLES TOWARDS NANOPARTICLE SELF -ASSEMBLY

Rachel GalfoDr. Nathan Greé
1100 New Orleans St, Broken Arrow, OK 74014
Email: galfo@nsuok.edu

Introduction: Silica nanoparticles (SiNPs) exhibit high stability, low toxicity, and a large surface

area to volume ratio, making them viable biocompatible carriers and biomarkers with significant
potential for surface functionalization. Modifying functionalized SiNFth custom ssDNA

oligos allows for a system of sedssembly that effectuates controlled nanostructure formation via
base pairina@ap”Thipprotlhecht emabl es greater spat.
shape of nanostructures a feature importa for cellulartargeting in drug delivery systems

compar ed-dwiwtni “atpop oaches of shaping materials

Methods: A modified Stoéber method was used to prepare6@hm monodisperse SiNPs,
confirmed by transmission electron microscopy (TE#ough the hydrolysis and nucleation of
tetraethyl orthosilicate (TEOS) in an aqueous/organic bilayer. SINP cores wedembae with
rhodamine B and regrown to encapsulate fluorophore molecules before being thiolated and
subsequently conjugated with DNAa thiol-maleimide crosslinker. Gel electrophoresis was used

to visualize DNA attachment by comparing movement of conjugated SiNPs against unconjugated
controls.

Results: Crosslinked controls traveled farther in gel electrophoresis than both the Si#¢Raod

DNA crosslinked SiNPs, which underwent equivalent migration. These results suggest a
successful formation of crosimked DNA with unsuccessful conjugation to the thiolated silica
surface.

Conclusion: While the DNAlinker reaction is promising, fther research should be conducted in
running thiokmaleimide reactions to optimize conditions for SINP DNA attachment. Successful
conjugation will allow for future experiments to proceed in testing Eld8ed nanostructures for
properties of cell specifity and localization with applications of targeted drug delivery and
biosensing.
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P14: Inhibition of New Delhi Metallo-Beta-lactamasel (NDM-1) by
Benzamide Derivatives

Sarah Faubion, Sean Kim
Northeastern State University, DepartmenNatural Sciences, Broken Arrow, OK 74014
Email: faubion@nsuok.edu

In New Delhi, India 2008, MetallBetalactamasel (NDM-1) was discovered iKlebsiella pneumoniae
andEscherichia coliNDM-1 catalyzes the hydrolysis of antibiotics that have-tateam ring structures,

like penicillin. NDM-1 is a subclass B1 meaning it needs one or two zinc ions present to be activated.
Furthermore, to inhibit the activity of the NDM zinc binding cormpounds are being looked at, more
specifically benzamide and a benzamide derivative, Chidamide. Chidamide has been known to have a high
affinity for class 1 histone deacetylases and has been shown to have manageable toxicity in the body.
Chidamide is undeclinical trials in Asia and North America. We performed Autodock Vina with
Chidamide and benzamide (as a control) for NDMnd obtained binding affinities of Chidamide and
benzamide6.9 and-4.4 kcal/mol, respectivelyn vitro inhibition test was perfoned, and an 16 value

estimate of 6.15 pM was found. The mode of inhibition was also found to be competitive wittalae

of 1.60uM. These observations show that Chidamide may be a potential inhibitor for NN further
investigations are warrarmte
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P15: Recombinant expression and purification of membrane proteins; -Cell
receptor alpha (TCRU) and Transmembr an

Tiwalola Ogunleye and Gabriel A. Codk
'Oklahoma State University, Department of ChemiStijlwater, OK 74078, United States
Gabriel.cook@okstate.edu

Membrane protein interaction with biomolecules is vital for most cellular functions. They transmit signals
between cells and their environment enabling cell recognition and attachment, witiekceigfor normal
homeostasis. This study aims to express, purify, and characterize two {d&lsr&ceptor alphal(C R a
andTransmembrane serine protease (TMPRS82)ifro. T CRa i s a mmellireceéptorcanfplex he T
that allows antigenisound to the major histocompatibility complex (MHC) to be recognized, thus, vital for
cellular immune respons@MPRSS?2 is an essential component of the viral infection cascade of the
respiratory tracts. It activates the SAR8V-2 and the Middle East resatory coronavirus (MER€0V)

spike protein, which plays a vital role in host cell entry and is essential for their replication.

A protein consisting of the transmembrane domain of-tyiie T C R a recanthinantly expressed i

coli cells. $ecificmuta i ons wer e initiated in the TCRa gene t
and M24C. These mutant genes were transformed into competent BL21 (DE3) cells, expressed, and purified
using size exclusion chromatography (SEC). Wilg pe T CRa w akaragedrizediusinglNMR | |y
spectroscopy to determine the dynamics of the side chains. WT TMRR&S&milarly expressed and

purified. Proteins of interest were identified by SBAGE and LC/MS showing molecular weight bands
correspondingtdf CRa and TMARRBSS2spectra confirmed the TCR¢
correlate wel |l wi t hThesuecessfulekgressioa,purification aml Thardi=Rzation

of these MPs are pivotal towarisvitro posttranslational modification and determining gféect of these
modifications on structure and function.
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P16: Inhibition of Bal2 by Hydroxamate-containing Compounds

Trent Brown and Sean Kiff
Northeastern State University, Department of Natural Sciences, Broken Arrow, OK 74014
Email: brown232@nsuok.edu

Metallo-betalactamase (MBL) is a growing threat in medical science due to its resistance-tactesta
antibiotics. Bla2 is a MBL from the Bl subclass, that came out of the B class ofldetiEmnase.
Unfortunately, there are no comroml inhibitors available for MBLs. Hydroxamic acid has been shown
to chelate with Z#f ions in previous studies. This study will test nineteen hydroxamate containing
compounds againstia2 to see if inhibition is taking place. Computational analysis ws&sl to determine

the binding affinity value for each hydroxamate compound. Since there is not a 3D ntad2lnfailable,

the closet matching protein bta2 had to be usedla2 was isolated and purified froB coli. An enzyme
assay was performed tetdrmine ifbla2 was hydrolyzing the betiactam ring in nitrocefin. The five best
hydroxamate inhibitors were then tested for their inhibition concentration. After successful purification, the
enzyme assay showed activity betwbk® and nitrocefin. |G values were determined on each of the five
hydroxamate compounds and Scriptaid showed the lowestad(ie. To conclude Scriptaid, even though
come in 3'on binding affinity, showed the best inhibition concentration value. Scriptaid will be tested on
amode of inhibition to determine if it will show competitive inhibition.
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P17: Molecules of Nature: A Summer Academy

Charles Crittell Daniel Mclnnes
East Central University
Email: crittell@ecok.edwwnddmcinnes@ecok.edu

The Molecules of Natur&ummer Academy is a residential summer camp sponsored by the Oklahoma
State Regents for Higher Education. The camp serves twenty rising eighth and ninth graders from
Oklahoma, and was held on the campus of East Central University June 7 through Jug@e.1Dug

this oneweek experience, students conducted a variety of hamégperiments in the organic laboratory.
They also met with University personnel from the recuiting and financial aid office who stressed the
importance of planning for college. @tprimary goals of the Academy is to excite the students about
chemistry and to demonstrate to participants that they can thrive while living and learning in a campus
environment.
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P18: The Impact of Authentic ResearchBased Experienceso®t udent s 0
Learning Outcomes in General Chemistry | Laboratory Course

Farouk Awudy Caroline Z. Muteti, and Jacinta Mutambuki*
Oklahoma State University, Chemistry Department, Stillwater, OK 74078
Email: fawudu@okstate.edu

The inability of students to dnaconnections between chemistry principles and daily experiences, as well

as other STEM disciplines can hinder their interest in pursuing STEM programs and mastery of
interdisciplinary crosgutting concepts. As gateway courses to many STEM programs,aE€hemistry

|l aboratory courses can be revamped to convey intet
of science, and improve mastery of crdgsciplinary concepts. In this study, five authentic, ingliiaged
interdisciplinary chemistrpiology modules were developed and implemented in the General Chemistry |

|l aboratory cour se. Some | aboratory sections were
(Comparison group), whereas others were exposed to the interdisciplinary modegésmént group). We

assessed the impact of the modules on students’ C
reveal detailed results centered on students’ pe

biology connections in theoarse as a result of the interdisciplinary curriculum.
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P19: Physical and Optical Properties of Biomass Burning Organic Aerosol
from Eastern Red Cedar: Hygroscopicity, Absorbance, and Polarity

Katrina L. Betz Colton T. Calvert, Elevia E. Brucand Elijah G. Schnitzlér
! Department of Chemistry, Oklahoma State University
Email: elijah.schnitzler@okstate.edu

Eastern red cedar is a roative species in Oklahoma that is highly flammable and increases the risk of
wildfires across the native tatlgss prairie. It is also a source of biomass burning organic aerosol (BBOA),
composed of light absorbing particles, which impact air quality and climate, both regionally and globally.
The appearance and composition of eastern red cedar wood variestezgysss section of a tree, so the
physical and optical properties of the resulting BBOA may depend on the part of the tree that burns, whether
the heartwood, sapwood, or bark. Here, we explore the variations between BBOA generated from the
different portons of eastern red cedar. Aerosol samples were generated in the laboratory by smoldering
wood samples from the field and collected on quartz filters. The samples were then extracted with either
ultrapure water or methanol and used for measurements-eidJdbsorbance. Only the samples that were
extracted with the ultrapure water were used for the hygroscopicity measurements, accomplished with a
tandem differential mobility analyzer. The solution was diluted and atomized, and then the particles were
passedver activated carbon and over silica desiccant. Particles with mobility diameters of 100 nm were
then selected and exposed to a known relative humidity, and the size change was monitored. The resulting
particle diameter change was used to quantify themwgitake for all three samples, showing that the
heartwood had the largest growth out of the three samples. The absorption data showed that the heartwood
was the most absorbing in both ultrapure water and methanol, while the sapwood and bark absorbance
fluctuates for both solutions in all the spectra that were collected. The absorbance taken in ultrapure water
was higher than that taken in the methanol, but the mass absorption coefficient was smaller. These results
indicate that the physical and opticabperties of BBOA vary for even a single biomass species, depending

on the part of the tree that burns, and they provide further insights into the role of eastern red cedar on the
tallgrass prairie of Oklahoma.
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P20: Sorbent to Fertilizer Technology for Environmentally Friendly Water
Treatment

Ciara Kelley Patrick Kitzel, Dr. Allen Apblett*
Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: Ciara.Kelley@okstate.edu

Water resource pollution due eutrophication and harmful algal blooms are an increasing concern for the
entire planet due to the impact on human and animal health and collapsing aquatic ecosystems. A major
contributor to the algal blooms is excess plant nutrients such as nitradyph@sphate in the water. This
nutrient pollution can lead to eutrophication and can become very costly and challenging to manage. We
are developing a sorbent in the form of a magnesiomlayered double hydroxide (LDH) with varying

Mg:Fe molar ratios it can capture these plant nutrients and can be employed as a time release fertilizer.
The LDHs have th@eneral formula of [Nh M« (OH)**- [A" xn- mHQOJ* 7 where M is a divalent

cation (magnesium), Mis atrivalent cation (iron), and Ais an anionThe method used to prepare the

LDH involved mixing a lowcost, earth abundant metal salt solution with a solution of sodium hydroxide
followed by room temperature aging of the precipitated mixture. Next, the LDHs were isolated by
centrifugdion and washed extensively with water. The resulting solids were than calcined at 850°C. The
phosphate and nitrate uptake capacities of the resulting materials were then measured. The materials were
also characterized bgttenuated total reflectance Fawmiransform infrared spectroscopy (ATRIR),
thermogravimetric analysi§TGA), microwave plasmatomic emission spectrometif¥iP-AES) and
elemental analysist was found that a ratio of Mg to Fe in the 1:1 and 2:1 Mg range is the most promising
for nutrient uptake.
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P21: Biomass Burning Organic Aerosol from Summer and Winter Tallgrasses
on the Great Plains: Absorbance, Hygroscopicity, and the Role of Charge
Transfer Complexes

Colton T. CalvertKatrina L. Betz, Elevia E. Bruce, Elijah Gchnitzlet*
!Department of Chemistry, Oklahoma State University
Email: elijah.schnitzler@okstate.edu

Biomass burning is the largest source of brown carbon (BrC) aerosol in the atmosphere, where it impacts
climate directly by interacting with light and indirectly by interacting with clouds. However, the overall
effect that BrC has on climate is not welhstrained due to variability in particle composition, evolution,

and fate, as well as the possible role of chargiesfer complex formation. Furthermore, these key factors
may be dependent on the biomass species. Here, we compare four grasses frothéhe Graat Plains

in summer and winter, measuring differences in the light absorption and hygroscopicity of theohdier

portion of the BrC aerosol, to determine the effects of species and season on aerosol properties. BrC
generated in the laboratadinpm grass samples is collected onto filters, then extracted in water. To explore
differences in light absorption, the mass absorption coefficients (MAC) of the BrC samples were measured.
To test for the presence of intermolecular chdrgasfer complex® the concentration dependence of light
absorption was measured. Hygroscopicity measurements were taken by nebulizing dilute solutions of BrC
and measuring particle growth as a function of relative humidity, using a tandem differential mobility
analyzer Across seasons, the MAC thus far appears to show that summer samples absorb more light than
winter samples at wavelengths of 4800 nm. Within the same season, only big blue stem differs in MAC
when compared to other grasses. Finally, plotting absorkmmeaefunction of concentration in a Hugy

plot yields a linear dependence with a slope of one for all samples, indicating no intermolecular charge
transfer complexes in the bulk solution. Comparing hygroscopicity across seasons and grass type, we find
similar growth factors and values of the hygroscopicity paramet@éhese results indicate the importance

of considering seasonality between biomass burning sources and provide further insights into the continuing
conversation regarding the contribution affargetransfer complexes to visible light attenuation in the
atmosphere.
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P22: Mechanochemical Synthesis of CyclodextriMolybdenum Oxide
Nanocomposites

Araujo da Silva, Natalid irag, Rio Carlé*
Department of Chemistry, Physics, @aagineering, Cameron Universjt800 W Gore Blvd, Lawton,
OK 73505
Email: rlirag@cameron.edu

Mechanochemistry, an approach that uses mechanical forces to induce chemical reactions, presents a
promising alternative to the traditional liquid phase reasti®@ince mechanochemical reactions usually
require very minimal amount of solvent, and even sob® conditions, mechanochemical synthesis is
viewed as an environmentatfsiendly way of doing chemical synthesis. Using a planetary ball mill, we
have peviously synthesized molybdenum oxide nanoparticles with two distinct morphologies: nanoplates
(length: 46.71 + 20.33 nm, width: 41.55 + 15.32 nm), and nanowires (length: 300.01 + 170.60 nm, width:
75.46 £ 15.76 nm). In this study, we explored the -poie synthesis of Mo®@p-cyclodextrin
nanocomposites using both mechanochemical synthesis and traditional hydrothermal synthesis. We then
tested these nanocomposites on their ability to degrade 20 ppm rhodamine B solution, when exposed to
blue LED light for 2 lours. Results showed that Mg@cyclodextrin (hydrothermal) had better removal,

84.3 £ 3.2%, compared to Ma@-cyclodextrin (mechanochemical), and Mo&one, 62.3 + 2.7% and

68.0 *+ 1.6%, respectively.
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P23: Mg?*/Al®* Layered Double Hydroxide Synthesis for Phosphate and
Nitrate Removal

Patrick Kitze| Ciara Kelley, Dr. Allen Apblett
Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: Patrick.kitzel@okstate.edu

Urban runoff @ad common agricultural practices can produce plant nutrient biproducts, such as phosphates

and nitrates, that lead to eutrophication. These plant nutrients accumulate in water systems to spur on algal
blooms that can release toxins and contribute to adisgolved oxygen content in water systems. As a

result, eutrophication causes significant damage to wildlife and economic gains. Layered double hydroxides
(LDHSs) are hydrotalcite materials with proven capabilities in functioning as porous sorbent matkisals

study investigates LDHs’ capacity to remove phosp
prevent the environmental harms caused by eutrophication. Materials consisting of a 2:1 ratio of divalent
Mg?* and trivalent A" were synthesizk via a ceprecipitation method at varying ratios of sodium
carbonate and sodium hydroxide and then calcined to 850 degrees Celsius to determine 1) if materials are
capable of removing phosphates and nitrates from concentrated stock solutiehi$6f KndKNOs, 2)

optimum ratios of N&COs; and NaOH for removing plant nutrients from aqueous environments, and 3) the
chemical makeaip of synthesized materials using various characterization methods. Characterization of
materials consisted of thermogravinietinalysis (TGA), elemental analysis for total carbon and nitrogen
content conducted by Oklahoma State University’s
microwaveplasma atomic emission spectroscopy, and attenuated total reflectance -frasferm

infrared spectroscopy (ATRTIR). Additionally, the best performing sorbent ratios were then calcined to

950 and 1000 degrees Celsius to determine optimization criteria for plant nutrient removal. Results indicate

that materials do remove both phoafghand nitrate from stock solutions as indicated by the Hach DR 3900
spectrophotometer analysis and further supported by-RTIR and TGA analysis.
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P24: Formation of Hydrogen Peroxide in Commercial Aerosol Generators:
Detection,Quantification, and Implications

Sithumi M. Liyanageand Elijah G. Schnitzlef
!Department of Chemistry, Oklahoma State University
Email: elijah.schnitzler@okstate.edu

Hydroxyl radical plays a central role in the oxidation of organic compourttie iatmosphere, whether in

the gas, aqueous, or particulate phases. Hydrogen peroxide is an important source of hydroxyl radical, both
in the atmosphere itself and in the laboratory, where atmospheric processes are often investigated under
controlled condions. Recent studies have shown that hydrogen peroxide can form spontaneously in
submicron aqueous aerosol particles, an observation that could have profound implications for atmospheric
chemistry. Here, we investigate the formation of hydrogen peraxitkeoi commercial aerosol generators,

one for research and the other for pharmaceutical purposes. Submicron aqueous aerosol particles were
generated from salt solutions using compressed air, conditioned at a controlled relative humidity, and
collected on @ustombuilt inertial impactor. The resulting droplets were probed with sensitive colorimetric

test strips, with a detection range of 0.5 to 25 mgA colorimetric response from solutions of titanium

(IV) oxysulfate, TiIOSQ, which appears yellow upon gosure to hydrogen peroxide, was also explored.

For both aerosol generators, droplets produced from ultrapure water and NacCl solutions, without any added
chemicals or catalyst, gave positive responses on the test strips, consistent with the earli¢ioabsafrva
spontaneous hydrogen peroxide formation. First estimates of the yield can be determined from the
colorimetric response and the volume atomized by the aerosol generator. Importantly, after switching the
nebulizing gas from air to ultrapure nitrogemo response from the test strips was observed. This
observation is consistent with recent claims that trace amounts of ozone in air are responsible for the
formation of hydrogen peroxide at the interface of submicron particles.
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P25: Synthesis, Chaacterization and Photoluminescent Studies of Two and
Three-Coordinate Cu(l) Complexes bearing Diaminocarbene Ligands

Christian Hunt Laleh Tahsiri
501 Athletic Ave, Stillwater, OK 74078
Email: christian.huntl0@okstate.edu

Organic light-emitting diode (OLED) sources are becoming more popular due to their better screen
resolution, lower power consumption, and greater versatility as compared to traditionaticpied
displays (LCDs). OLEDs typically utilize organic molecules oare earth metals for their emissive
properties, but studies have showed that organometallic complexes can emit wavelengths in the visible
region in crystalline and liquid phase at relatively high quantum yiél8terically hindered Meterocyclic
carber (NHC) ligands bound to Cu(l) in twand threecoordinate systems enhance the stability of the
photoexcited states by preventing geometrical changes throughT dtéan distortion leading to nen
radiative decay pathways. Recent studies have shown thp¢rcoomplexes supported by cyclic amido
and diamido carbene ligands are phosphorescent in the visible region in solutiod @boaggoup has
previously reported heteroleptic Cu complexes bound to imiddmaded NHC and dimethyl
dipyridylamines (dmdpaljgands to be phosphorescent in solid piaGarrently, we are working on the
synthesis of copper(l) complexes bearing variousvsnbered cyclic diamino carbene and carbazole
ligands. The mesitylene and diisopropylphenyl derivates have been syntlaesizgdthracterized using x

ray crystallography and are undergoing analysis using/i$\and fluorescence spectrometry.
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P26: Fourier -Transform Infrared Spectroscopy Study of Asphalt Aging and
Its Effect on Chemical Composition

Emmy Huang A.K. Fazlur Rahman, Liangliang Huang
a. Oklahoma School of Science and Mathematics, Oklahoma City, OK 73104 U.S.A.
b. Department of Chemical, Biological and Materials Engineering, University of Oklahoma, Norman, OK
73069 U.S.A.

With over 90% ofpaved roads in the U.S. being asphalt pavements, their critical role in essential
infrastructure is unquestionable. Increased recycling of asphalt concrete from these pavements is an integral
component and one of the greatest opportunities for a suswinfaistructure. Being a core part of the
pavement, asphalt is a very complex material. Its composition includes millions of different molecules
which vary greatly from one asphalt to the next depending on the source of the petroleum and its processing
at the refinery. It has been estimated that asphalt h&sl®®0different molecules The explicit
representation of exact chemical species present in any asphalt binder is not feasible. One approach has
been to capture asphalt chemistry by defining broéebcsies of molecules. Such an approach relies on
genericSARA fractions where the composition includes saturated aliphatic comp&undaphthenic
aromatics A), polar aromatics or resiri®( and large polycyclic structures called asphaltekes(ith
heteoatoms. These groups with their different polarities have been related to the colloidal nature of asphalt.
Asphalt characterization and design are depending mainly on mechanical and rheological testing, to the
near exclusion of chemistry. In this projest discuss the Fouri¢ransform infrared (FTIR) spectroscopy

study of the asphalt aging and its effect on chemical composition, with a special focus on asphaltene
molecules and their-ON- and Scontaining functional groups.
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P27: Investigation of the Photophysical Effects of Cysteamine as an Aquecus
phase Ligand for CulnS/ZnS Core-Shell Quantum Dots

Matthew Clark and Dustin Baucot
Northeastern State University 600 N. Grand Ave. Tahlequah, OK
Email: clark103@nsuok.edu abducomd@nsuok.edu*

The effect of cysteamine on the photophysics of CulnS2/ZnSstalé quantum dots was investigated.

The coreshell quantum dots were synthesized in the organic phase via thepheegthod. Following
synthesis, the native dodecanetHighnds were exchanged with the polar cysteamine ligands. Ligand
exchange was confirmed via phase transfer. Both ensemble measurements afpadwdiolgid¢luorescent
blinking measurements were compared between the orgaluible and agueotsoluble quatum dots.

The comparison informs of relevant considerations when preparing quantum dots for use in the agueous
phase.
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P28: Synthesis and characterization of tridentate quinolinebased OCN
ligands and their complexes.

Nima Noei, Laleh Tahsini *
Department of Chemistry, Oklahoma State University, Stillwater, Oklahoma 74078, United States.
Email: Nima.noei@okstate.edu

The coordination chemistry of-Neterocyclic carbenes (NHCs) and the application of their transition metal
complexes irvarious fields including catalysis have gained considerable interest over the last few decades.
Among different classes of NHC ligands, thdentate pincetype systems are particularly important
owing to the possibility of chelate formation with metatsl aeadily available positions for electronic and
steric modifications. Previously, our group developed some pyrisised NHC ligands and their Cu(l)
complexes, 1 and examined their application in catalytt @nd G-X (X = O, N) crosscoupling reactions

23 The presence of highalent CuO. species was proposed as likely intermediates in the processes,
however, the lowstability of Cu(ll) species in pincer CNC coordination environment precluded further
characterization of these species.

Herein, we repa the synthesis and characterization of novedlémtate NHC ligands bearing phenol and
quinoline wingtips. It has been hypothesized that these quirdmdised OCN ligands have the potential to
stabilize higher oxidation states of transition metals otialyt Cu(ll). Our current efforts are focused on
preparing different derivatives of pincer CNO ligands and investigating their coordination chemistry.

References:

1) Domyati, D., Hope, L. S., Latifi, R., Hearns, D. M., Tahsini L., Cu(l) Complexes of Piycelirie-
Based NHeterocyclic Carbenes with Small Wingtip Substituents: Synthesis and Structural and
Spectroscopic Studies, Inorg. Chem. 20186, 55, 22, HIAFD3.
DOI:10.1021/acs.inorgchem.6b01646

2) Mi nni ck, J . L., Domyat i, X>xN,O)@rossCouplgig Re&ttions Tah s
Catalyzed by Coppdrincer Bis(NHeterocyclic Carbene) Complexes. Frontiers in Chemistry
2019, 7. DOI: 10.3389/fchem.2019.00012

3) Domyati, D., Latifi, R., Tahsini, L., Sonogashifgpe CrossCoupling Reactions Catalyzed by
Copper Complexes of Pincerteterocyclic Carbenes. J. Organomet. Chem. (2018) 860098
DOI: 10.1016/j.jorganchem.2018.02.028
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P29: Synthesis, Xray, and Theoretical Structural Analysis of A Binuclear
Manganese Tricarbonyl Thionicotinic Acid Complex

Sarvesh Ramakrishnabelwar Hossaity Doug Poweft?and A.K.Kazlur Rahman#?
Department of Chemistry, Oklahoma School of Science and Mathematics, 1141 N Lincoln Blvd,
OKC, Ok 73104
2Department of Chemistry and Biochemistry, Universitypgfahoma, Norman, OK 73019

The reaction of Mn (CQ@Br with Thionicotinic acid in a 1:1 molar ratio in acetone in the presence NaBPh
yields selectively only one of the possible two isomers. Repeated experiments show that the isolated
products appeared be cis based on-Kay crystallographic and infrared spectroscopic data. This contrasts
with the general belief that a traisdmer is more stable than cis. To address this issue, we have used density
functional theory (DFT) calculations to estimate and jgara the energy of formation and thereby the
stability of these two geometrical isomers. Specifically, B3LYP (hybrid density functional), TPSSh (meta
hybrid density functional) theory and split valence triple zeta basis seff @&®R, were used for geonmgt
optimization and electronic properties calculations. Results of these DFT calculations suggests that the cis
isomeric complex | is energetically more stable than the trans isomeric comfle& Bnergy differences
between ciscomplex | and transompkx Il is-2.34 kcal/mole (B3LYP/de2ZVP) and3.55 kcal/mole
(TPSSh/det2ZVP)Our results from both the experimental and theoretical studies will be discussed during
the presentation.
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P30: Nucleophilic attack at the bound NO ofcationic group 8 nitrosyl
porphyrins

Tsitsi A. Kapfunde, Erwin G. AbucayoandGeorge B. RichteAddo
Department of Chemistry and Biochemistry, University of Oklahoma, Norman, OK 73019
Email: takapfunde@ou.edgrichteraddo@ou.edu

Theinterconversion of inorganillOx compounds with their orgafidOx counterparts plays an important

role in the global Ncycle. Heme enzymes and biomolecules are proposed to play key roles in such
conversions in the environment. These interconversions malvathe formation of new carbaritrogen

bonds from their metallO precursors. A pathway to suchiNbond formation involves nucleophilic attack

at bound NO groups, a process that is well established in coordination chemistry. However, such reactivity
in metalloporphyrin bioinorganic chemistry has lagged behind. We previously reported hydride attack at
the NO ligand of ferridNO compounds to yield FANO derivatives. We previously also demonstrated this
nucleophilic attack to other carbaand nitrogerbased nucleophiles on metalloporphyrin complexes of Fe.

For example, aryl anion attack the NO ligand of [(porphyrin)Fe(NO)(L)]giFes the neutral product
(porphyrin)Fe(ArNO)(L), where L is a neutral nitrogenous base. We have extended our investigations into
related nucleophilic attacks at the bound NO groups in ruthenium nitrosyl porphyrins of the form
[(porphyrin)Ru(NO)(L)]OTf. In our current work, we show that a similar reactivity pattern is present when
C-based nucleophiles react with the -RQ cation togenerate the neutral (porphyrin)Ru(RNO)(L)
compounds that are relatively stable in air as solids. Some of these products are isolable in good yields and
have been fully characterized by IR dttiINMR spectroscopy. We also demonstrate that sorbadéd
nucleophiles react with the bound NO groups to generate néwhbidnds. These and related reactions
provide a chemical basis for understanding how heme compounds may be involved ibakethe
nitrosations in nature.
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P31: Electro-organic synthesis using 3Bprinted electrodes

Allison P. HussinTori I. Cole, Gabriel LeBlarifc
The University of Tulsa, Department of Chemistry and Biochemistry
Email: Gabrielleblanc@utulsa.edu

While a promising field of research, electmanic synthesis still faces maalstacles before it can be
employed on a widespread basis. The use of electricity allows experiments to be carried out in a safer,
inexpensive, more controlled way. However, the expensive equipment needed, rigid electrodes used for
experiments, and limitedeaction area still pose problems for many researchers; 3D printing is an
innovative tool that can help alleviate some of these concerns. Then®@ihted electrochemical
oxidation of solketal was used as a proof of concept for the use-pfiied eleatodes in electrarganic
synthesis. Trials were carried out using various electrode types and activation methods to maximize the
efficiency of the process. Products were characterized RivR.
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P32: Optimization of the Synthesis of Substituted 1,24 riazoles

Catrina Aguirre Jeanne L. Bolliger*
Oklahoma State University, Department of Chemistry, Stillwater, OK 74078, United States
Email: jeanne.bolliger@okstate.edu

Cyclic molecules containing nitrogen, oxygen and sulfur are commorature, ranging from sugar
molecules, over alkaloids to the bases holding together the two strands of our DNA through hydrogen
bonding. Many compounds with biological activity used for treatment of common diseases or infections
also contain at least onetesocycle in their structure. For example, the antibiotic penicillin has a nitrogen
containing heterocycle while the antipsychotic drugs Zyprexa and Seroquel both have sulfur and nitrogen
atoms incorporated in their rings. Fluconazole is an antifungalatésth which contains two 1,2iazole

rings, the topic of the current presentation.

The target of our research is to improve a previous synthesis of substitutetlidza)és developed in the
Bolliger lab. By using different reaction precursors andettiping a different pathway to the desired
molecules, we aim to both improve the yields of these reactions as well as make the purification of the
products easier. We will compare the outcome of these two alternative synthetic routes and test the new
proadure with various amine starting materials.

89



P33: Adaptation of strain-loadable alkenes for biological uses

Eastham, G Kharbanda, S., Alkhamayseh, O., Weaver, ¥ D.
'Oklahoma State University, Stillwater, OK
Email: georgia.eastham@okstate.edu

Bioorthogonal chemistry allows further exploration of the intricacy of life through the development of
highly selective reactions that occur reliably, even in a complex biological envirdniPast workn the

Weaver group developed a reaction system that utilizes an irlofis@d photocatalyst, a cycloalkene, and

blue light to transform light energy into molecular strain energy within the cyclodlk&éhe strained
cycloalkene catten conjugate with an azide via a “click”
and only occurs in the presence of blue light, priming it for use for biological tagging and probing. Both of
my aims {nfra vide) increase the function of this wel reaction system by 1) modifying the cycloalkene to
expand its use in biological systems, and 2) further probing of the reaction mechanism, which will allow
the technology to reach its full scientific potential. More specifically, | am attempting tifyntbd

structure of the cycloalkenes such that it may be able to conjugate with the azide without photocatalyst.
Potential structural candidates were selected based on our hypothesis that the primary hinderance of the
direct photochemical reaction is ttegte of intersystem crossing was too slow. My second objective is to
modify the structure of the cycloalkene such that it can be readily synthesized, conjugated to biological
tools easily, and maintain ideal physiochemical properties to be used in téablegstems. Continued
investigation of this technology is expected to expand our knowledge of this photochemical reaction and
refine the technology such that it can be used in diverse applications.

(1) Devaraj, N . K. The Futur &aCSf CB8nDO}L&EKdYpHOHBBH.2Chemi
https://doi.org/10.1021/ acscentsci.8b00251.

(2) Singh, K. ; Fenreel IA,. ;CLax.ifiCoWwRtSsi &Ha,rt son, S. ; We a v
and Selective Reacti ons:-Lo@ldiadbH e Clhdehdtielsltedsfy 1 )wi-lt 3b72.4St r ai
https://doi.org/10.1016/j.chempr.2017.11.007.
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P34: Amino Acid Exchange inNi(ll) Complexes of Glycine

Justin Childress, Audrey Jergensand Trevor Ellig*
'Southwestern Oklahoma State Univer$@@ Campus Drive Weatherford, OK 73096
Email: trevor.ellis@swosu.edu

Non-canonical aamino acids continue to play a pivotale in the advancement of human health and-well

being. Unfortunately, access to these materials remains limited. Of the synthetic methods developed for
their production the manipulation of Ni(ll) complexed glycine imines remains at the forefrontzingtili

this method has allowed for the preparation of sterically constrained glycine derivatsdsstituted
pyroglutamic acids and prolines, as well as optically puandno acids through dynamic resolution of
racemic mixtures. Despite the utility tifese metal complexes, various aspects have yet to be explored.
One such aspect is the potential for amino acid exchange of the metal complex which would open new
avenues for the efficient production of optically active 4sanonical a-amino acids. Thefore the
hypothesis of this project is that the steric demand and electronic nature of the aromatic groups surrounding
the imine carbon should effect the exchange rate of the amino acid of the Ni(ll) complex. In order to test
this hypothesis a series gfycine and phenyl alanine Ni(ll) complexes derived from benzophenone,
acetophenone, and benzaldehydes which contain various electron withdrawing groups were prepared. The
glycine derived complexes were subjected to basic methanolic conditions in #ecpre§ phenylalanine

and samples were extracted from the mixture at predetermined times. These samples were processed and
analyzed by reversed phase HPLC to determine the ratio of the glycine to phenylalanine complex. This
data was used to establish tlage of amino exchange of each complex. In conclusion, the rate of amino
acid exchange is accelerated by decreasing the steric demand and introducing electron withdrawing groups.
Specifically, the electron withdrawing groups had the greatest efféetjifitere in a position of resonance

with respect to the imine carbon.
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P35: Hantzsch Amides for the Selective Reduction of Michael Acceptors

Kaitlin Ashcraft,Mayokun Ayodele, Kayla Beagle, and Spencer P. Pitre*
Department of Chemistrfdklahoma State University, Stillwater, OK, 74078, United States
Email: Kaitlin.ashcraft@okstate.edu

The main goal of this research study is to develop a new method to selectively reduce-eédictiemt

alkenes, even in the presence of electiohn alkenes. For example, the use of a protecting groups could be
avoided if the reduction could occur selectively, reducing the number of synthetic steps. In initial studies
from our group, we focused on developing a new method for the reduction of Michadbes;osprking

primarily with benzyl acrylate. This method is photocatalyzed by Vitamin B12 and 4CzIPN and uses
Hantzsch ester as the reducing agent. This method was successful; however, it generated a pyridine
byproduct that was difficult to be washed and separated. In this work, instead of using Hantzsch ester

as the reducing agent, we will be examining different amines and Hantzsch amides as reducing agents, as
these are expected to be easier to remove after the reaction, simplifying purificatiayniitesis of

different Hantzsch amides and their ability to act as reducing agents for the reduction of benzyl acrylate
will be discussed.
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P36: Broadening the Boundaries of FriedelCrafts: Access to 1,1
diarylcyclohexyl motifs through visible light photocatalysis

Nathan HerndonTyler Fleske, Tim Schoch, Jimmie Weaver
'Oklahoma State University Department of Chemistry
Email: nathan.herndon@okstate.edu

Aromatic heterocycles and carbocycles are ubiquitous features of biologhctiNg molecules. The
installation of such motifs is of great importance to drug and agrichemical synthesis. One common strategy
for the installation of such groups is the Frie@ehfts benzylation reaction. Traditional Friedafts
reactions are plagued byetlharsh reaction conditions (high acidity, intense heat) required to carry out the
necessary electrophilic aromatic substitution. These conditions greatly limit the scope and stage of synthesis
at which aromatic structures can be introduced. Here we presenrogate reaction which utilizes visible

light, a highly efficient iridium photocatalyst, and mild reaction conditions to produce pharmacologically
relevant and difficult to access idiarylcyclohexyl quaternary carbon centers.
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P37: Access to Tricyclic Heteroarenes by an lodin@romoted Cyclization
Reaction

Rachel Crittell Margaux J. Lavenue, Scott Hutchinson, Rehema Nakiwala, Jeanne L. Bolliger
'Oklahoma State University, Stillwater, OK 74077
Email: jeanne.bolliger@okstate.edu

For many years, investigations on nitrogenous heterocycles have been an essential part of organic chemistry
due to their widespread use in medications and functional materials. Our research examines alternative
ways to preparaitrogencontaining heteroarenes while also minimizing the formation of unwanted by
products. Many of our target molecules have structural similarities with biologically active compounds used
for a variety of conditions, such as cancer, anxiety, and fuinfettions. Starting by optimizing a
preliminary procedure from the Bolliger lab, we were able to improve the isolated yields for the iodine
promoted cyclization step. In this presentation, we will show the results of our substrate scope and discuss
possble reaction mechanisms. Ultimately, we hope that our research will pave the pathway to novel species

with biologically relevant functional groups.
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P38: Efforts Toward Synthesis of Sideromycins with Catenulobactin B to
Improve Antibiotic Penetration into Gram-Negative Bacteria

Patrick ConsolRachel GerickPrathibha Desméah
!Department of Chemistry and Biology, Oral Roberts University, Tulsa, Oklahoma, 74171
Email: pdesman@oru.edu

Gramnegative bacteria are resistant to many antibiaticeently available on the market. Given the fact

that some of the Grammegative bacteria are amongst the most virulent bacteria, more methods are required
to combat their infections. The presence of the highly selective outer membrane in their cetladellsf
lipopolysaccharides makes most of the antibiotics that are active towardpB@sitine bacteria to be
inactive toward Grarmegative bacteria. To overcome this problem and improve the ability of antibiotics
to penetrate Gramegative bacterial cellalls, designing sideromycins using a novel siderophore named
catenuobactin B is underway. Siderophores (molecules that transport iron into bacteria) are conjugated with
antibiotics to form sideromycins. It is envisioned that the synthesis of these m@rehsycins will help

the antibiotics to circumvent the ponmnediated small molecule transportation and penetrate the-Gram
negative bacterial cell walls through active transportation. Total synthesis of catenulobactin B is underway
as the first step in th endeavor utilizing commercially available amino acids and other simple compounds.
Once the total synthesis of this natural product, as well as its analogs, is accomplished, a library of
sideromycins is proposed to be populated to screen their abifigntetrate Gramegative bacteria.

Antibiotic
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Catenulobactin Sideromycins
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P39: Access to substituted tricyclic heteroarenes by an oxidative
cyclization reaction

Rehema Nakiwald uis Guillermo Ardén Mufioz, Jeanne L. Bolliger*
Oklahoma State University, Department of ChemiStilwater, OK 74078, United States
Email: jeanne.bolliger@okstate.edu

Heterocycles are a structural feature found in many active pharmaceutical ingredients. Among these
biologically active compounds are suHtwontaining heteroarenes of which some hdemonstrated

activity against fungal infections, inflammation, or cancer. In this presentation we will show the newest
results of the Bolliger group’s approach to the
range of substituted starting tadals which allow us to study the scope of this oxidative cyclization
reaction. We discovered that in a guat two-step procedure we can selectively deprotect the thiol in the
presence of a variety of different functional groups and subsequently cionoehte tricyclic heteroarene

upon addition of an oxidizing agent. We will present the results obtained with substrates containing
electrondonating and electrewithdrawing substituents as well as the conclusions drawn thereof in terms

of the reactioomechanism.
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P40: Lutidine enabled Photocatalytic Giese type reactions of alkyl/aryl halides

Roshini HanumanthuKeaton Cissell, Jimmie D. Weaverl|
Department of Chemistry, Oklahoma State University
Email: roshini.hanumanthu@okstate.edu

The use of photocatalysis to generate radicals in a controlled fashion has become an important synthetic
strategy in recent times. The reducibility of alkyl halides prevented their broader implementation in a radical
generabn. Previously, katritsky and collidinium salts have been demonstrated as excellent alkyl radical
precursors when combined with photocatalysis. Herein we explore using enhanced nucleophiles like
lutidine over substituted pyridines like collidine to regldalides and capture the electron to normalize the
variable redox potentials. The increased nucleophilicity of lutidine allows for the possibility of nucleophilic
co-catalysis which was not previously possible. Lutidine also facilitates the salts todeeimsitu as
opposed to premade salts.
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P41: 3D Printed Electrodes and Devices for Electré@Drganic Synthesis

Tori I. Cole Allison P. Hussin, Gabriel LeBlanc
The University of Tulsa, Department of Chemistry and Biochemistry
Email: Gabrielleblanc@utulsa.edu

3D printing is a rapid prototyping technique that has recently been employed in electrochemistry, both as
electrochemical cells and, more recently, as electrode materials. In this project, unique electrode geometries
and electrohemical cells were designed, printed, and tested for the specific application ofetgatric
synthesis. We have evaluated the relationship between the effective surface area of the 3D printed electrode
on its electrochemical performance. Additionaigw 3D printed devices for the activation of the 3D
printed electrodes were designed to enable activation of larger electrodes.
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P42: Probing electronic and hydrodynamic properties of fluorescent probe
molecules in reverse micellaenvironment

Daniel Kim, Jason Cousinealr. Rajesh K. Nayak
Department of Chemistry, Physics and Engineering, Cameron University, Lawton OK 73505
Email: rnayak@cameron.edu

The electronic and hydrodynamic properties of fluorescent texas red dydasceavi@vestigated in

confined and crowded reverse micellar environments. Various sgtaidyspectroscopic techniques such

as U\WVis absorption and fluorescence emission as well as Dynamic Light Scattering (DLS) were
employed to determine various photogital parameters such as band shift and fluorescence quenching
etc. The results obtained in confined environments were compared with the results in aqueous
environments. Our experimental observation shows that texas red behaves very differently in reverse
micellar environment as compared to aqueous environment. Furthermore, our results show that the dye
undergoes aggregation inside reverse micelles.
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P43: Photophysical and hydrodynamic properties of Alexa Fluoro (AF) 647
dyes in confined reverse micellar environment in presence of Graphene Oxide
nanoparticle

Hannah SpogrDaniel Kim, Jason Cousineau and Dr. Rajesh K. Nayak
Department of Chemistry, Physiand Engineering, Cameron University, Lawton OK 73505
Email: rnayak@cameron.edu

The photophysical and hydrodynamic properties of fluorescent Alexa Fluoro (AF 647) dyes have been
investigated in confined and crowded reverse micellar environments impeesé Graphene Oxide
nanocolloid (GOnc). Various steadjate spectroscopic techniques such as-MiB/ absorption,
fluorescence emission and excitation were employed to unravel the photo physics of the probe molecules.
The results obtained in confined emviments were compared with the results of the aqueous environments.
Our results show that AF 647 dye behaves very differently in reverse micellar environment as compared to
aqueous environment. Furthermore. Our findings show that AF 647 undergoes diameitizdne smallest

size of the revers micelles. Finally, our observations have provided us the necessary protocol to use AF 647
as a dye label to investigate protein folding in reverse micellar environment.
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P44: 19 K Argon Matrix Isolated 5Fluoro-2 -®eoxyuridine Analyzed by
Vibrational Spectroscopy and Supercomputer Calculations using GAMESS

Sang Le& Kap H, Sany Gary Ritzhaput Catherine Klehrh Prathibha Desmamand William B.
Collier*
Department of Chemistry and BiologyraDRoberts University, Tulsa, Oklahoma, 74171
Email: weollier@oru.edu,

5-fluoro-2 “deoxyuridine, sometimes called Floxuridine or Calbiochem, is an experimental anticancer agent
shown to have activity against a variety of malignant neoplasms, includingenmammary tumors and
colorectal carcinomas. Floxuridine acts as an inhibitor of #phaSe of cell division by acting as a
pyrimidine analog. This selectively kills rapidly dividing cells. This poster presents the 19 K frozen argon
matrix isolated FTIRspectrum of Floxuridine containing multiple functional groups with extensive
potential for intramolecular hydrogen bonding. Our results present the frozen argon matrix isolated
monomer spectrum of Floxuridine which gives a pseudo ideal gas phase typenspeith little if any
intramolecular hydrogen bonding. This greatly facilitates the comparison of the experimental FTIR
spectrum with LCAGMO ab initio density functional computed infrared spectrums. SQM scaled -CAO
MO computational Hessian studies & BBLYP/6311G(d,p)++ and other theoretical levels are underway

to understand the structure and possible conformers of this pharmaceutical and to identify the vibrational
assignments using FCART 7.0 (Pulay SQM Scaling) and GAMBB $ito MO program) usig our HP

(6000 core) superomputer Titan.
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P45: Study of Electronic Properties of Ptelectron Systems Containing
Silicon-Silicon Double Bonds Using Density Functional Theory

Sarvesh Ramakrishné/esley A Horn, Alberto Corredgrand DelwaHossain*
Oklahoma School of Science & Mathematics
Delwar.hossain@ossm.edu

The Silicon atom is located below the carbon atom in Group IVA in the periodic table. Although both
elements are in the same group in the periodic table, both eleprenctss some significant distinct
properties. Carbon is a central element in organic compounds, and silicon is the critical element of inorganic
compounds. Although compounds with cartwambon double and triple bonds are ubiquitous, compounds
with silicontsilicon double and triple bonds are very limited due to their instability. Recently, several groups
have successfully prepared compounds containing siidmon double and triple bonds. However, the
progress of silicossilicon double and triple bond egounds are still in the preliminary stages. We are
trying to theoretically understand the electronic properties of compounds containingsliimam double

bonds using density functional theories (DFT). In this meeting, we will present the electopedtips of
siliconsilicon double bonds concerning the eleciwdthdrawing and electrereleasing substitute groups.
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P46: FTIR Spectroscopy of Ethyl 6Methyl-4-Phenyl2-Sulfanylidene-1,2,3,4
Tetrahydro-Pyrimidine -5-Carboxylate Matrix Isolated in 18 K Frozen Argon

Zackory D. Boisell& ChangYang Yand, Hannah N. Smith Lois Ablin*, Gary Ritzhaugt
Catherine Klehrhand William B. Collier*
Department of Chemistry and Biology, Oral Roberts University, Tulsa, Oklahoma, 74171
Email: weollier@oru.edu

Ethyl 6-Methyl-4-Phenyt2-sulfanylidenel,2,3,4tetrahydrePyrimidine 5-Carboxylate (EtPSPc)

is the sulfur analog of the Biginelli reaction product EthyMéthyl-4-Phenyi2-oxo-1,2,3,4
tetrahydrePyrimidine5-Carboxylate. Biginelli reaction products arerisus candidates for
combinatorial studies of compounds useful for a variety of pharmaceutical purposes. This poster
presents the 18 K frozen argon matrix isolated FTIR spectrum of EtPSPc. EtPSPc contains multiple
functional groups with extensive potemtfar intramolecular hydrogen bonding. Our results
present the frozen argon matrix isolated monomer spectrum of EtPSPc which gives a pseudo ideal
gas phase type spectrum with little if any intramolecular hydrogen bonding. This greatly facilitates
the compason of the experimental FTIR spectrum with LCAGD ab initio density functional
computed infrared spectrums. SQM scaled LCMO computational Hessian studies at the
B3LYP/6-311G(d,p)++ and other theoretical levels are underway to understand the stamctur
possible conformers of this pharmaceutical and to identify the vibrational assignments using
FCART 7.0 (Pulay SQM Scaling) and GAMES# (inito MO program) using our HP (1200 core)
supercomputer Titan.
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