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Education


Ph.D. 
Organic Chemistry






August 2001 


      
University of Wisconsin, Madison, WI



Research Advisor: Dr. Samuel H. Gellman

Dissertation: “Investigations of Aromatic-Aromatic Interactions 

Using Secondary and Tertiary Amides.”


B.A.
Highest Honors in Chemistry, summa cum laude


May 1995


      
Kenyon College, Gambier, OH



Graduated in 3 years, GPA: 3.86/4.00


Senior Research Advisor: Dr. Patrick O’Bannon

Senior Honors Thesis: “The Synthesis and Attempted Epoxidation of Cyclopropanation of [2.2]metacyclophane-1,9-diene.”
Research and Academic Positions


Fall 2000-present
Associate Professor, Denison University, Department of Chemistry and Biochemistry, Granville, OH.  Promoted to Associate Professor in August, 2007.

1995-2001
Doctoral Research, University of Wisconsin, Madison, WI

(Designed a viable synthetic route, and subsequently synthesized tertiary amides to quantitatively investigate favorable stacking interactions between aromatic and heteroaromatic moieties.  The amides were synthesized through extensive use of palladium coupling methodology, and were investigated via 1D and 2D NMR spectroscopy techniques.

(Investigated the hydrogen bonding states of secondary amides in the solid and liquid states via IR spectroscopy, and through crystal structure analysis.


1999, 1997,
Expanding Your Horizons, A Day of Career Exploration Activities in Science, 

       1996
Engineering and Mathematics for Young Women in Middle School.  Hosted sessions with hands-on activities to introduce young women to chemistry, and to the challenges and opportunities in science.


Spring 1999
Organic Chemistry Laboratory Teaching Assistant, Women in Science and Engineering Section, University of Wisconsin, Madison, WI.



Prepared lectures and quizzes, and supervised labs.  Instituted an extra credit project involving a class presentation to introduce the concepts of reading current literature and the diversity of organic chemistry.

Fall 1996
General Chemistry Teaching Assistant and Laboratory Support Staff, University of Wisconsin, Madison, WI.  Prepared discussions and quizzes, and supervised laboratories.  Tested the applicability of designed labs for entering general chemistry students.  


Fall 1994-
Organic Lab Proctor, Kenyon College, Gambier, OH.


    Spring 1995
Assisted the professor with an organic lab section.  Involved troubleshooting during each lab, and assisting the students with their experiments.


1994-Spring
Honors Thesis Research, Kenyon College, Gambier OH

                 1995
Synthesized [2.2]metacyclophane-1,9-diene, and investigated its bonding and reactivity through modeling, and attempted epoxidation and cyclopropanation.

Courses Taught

General Chemistry I & II 







CHEM 121/122

Organic Chemistry I & II 







CHEM 223/224

Majors Organic Chemistry Lab 






CHEM 228

Advanced Organic Chemistry 






CHEM 402

Senior Seminar 








CHEM 472

Women in Science 







HNRS/WMST 234

Science, Sex and Gender 







HNRS/WMST 134
Honors and Awards

NIH supported Chemistry Biology Interface Trainee, 1996-1998

ACS Outstanding Senior Student in Chemistry at Kenyon College, 1995

Sigma Xi Research Society, 1995

Iota Sigma Pi, 1995

Phi Beta Kappa, 1994

Council of Undergraduate Research AIURP Fellowship, 1994

Kenyon College Summer Science Scholar, 1994

Kenyon College Honor/Science Scholarship, 1992-1995

National Merit Scholarship, 1992-1995

Research Program


I am interested in applying synthetic and physical organic chemistry to the study of peptides and proteins.  I am currently systematically investigating the effects of various solution (pH, urea) and molecular (neighboring amino acids, peptide length) environments on the α-proton chemical shift of alanine in short unstructured peptides using 1D and 2D NMR.  The information obtained can be used to refine our understanding of determining protein and peptide structure using chemical shift data and provide insight into the molecular level interactions that lead to protein folding.  I am also investigating the synthesis of a chemically acylated collagen protein for its use as a drug delivery vehicle.  Acylating the hydroxyproline residue stabilizes the trans conformation that is necessary for collagen triple helix formation.  Therefore collagen provides a biologically natural scaffold for the attachment and time delayed delivery of potent drug molecules.
Research Students Supervised









Current Position

2006

Adamberage R. de Alwis
Senior, Denison University

2004-2006
Jessica L. Holder

Medical School, The Ohio State University

2004
Anna Beck


CalTech, Environmental Sci. and Eng. (Wennberg)

2002-2004
Elizabeth A. Carlisle

Medical School, Northwestern University

2002-2003
Shannon K. Ryan

Veterinary School, The Ohio State University


2001-2002
Sarah J. Warren

High School Chemistry Teacher, Marlton, NJ

2000-2002
Abby M. Maranda 

Yale University Chemistry Dept. (Schepartz)

2000
Ellen L. Selkie


Medical School, University of Wisconsin, Madison
Publications (undergraduate co-authors)
“The Effect of pH, Urea, Peptide Length and Neighboring Amino Acids on Alanine α-Proton Random Coil Chemical Shifts”  E. A. Carlisle, J. L. Holder, A. M. Maranda, A. R. de Alwis, E. L. Selkie, S. L. McKay, Biopolymers, 2007, 85, 72-80.  
“Beyond the Hydrophobic Effect: Attractions Involving Heteroaromatic Rings in Aqueous Solution.”  S. L. McKay, B. Haptonstall, S. H. Gellman, Journal of the American Chemical Society, 2001, 123, 1244-1245.

“Solvent-Dependent Stabilization of the E Configuration of Propargylic Secondary Amides.”  R. R. Gardner, S. L. McKay, S. H. Gellman, Organic Letters, 2000, 2, 2335-2338.

“Indifference to Hydrogen Bonding in a Family of Secondary Amides.”  D. T. McQuade, S. L. McKay, D. R. Powell, S. H. Gellman, Journal of the American Chemical Society, 1997, 119, 8528-8532.

Presentations (undergraduate co-authors)
“Effect of neighboring amino acids on the α-proton chemical shift of alanine in short unstructured peptides: Implications for the Chemical Shift Index Method.” S. L. McKay, J. L. Holder, E. A. Carlisle, A. M. Maranda, Proteins, Peptides, Amino Acids and Enzyme Inhibitors session talk at the 231st ACS National Meeting in Atlanta, GA, March 2006.
“Systematic investigations of the effect of pH, urea and neighboring amino acids on the random coil α-proton chemical shift of alanine in short peptides.”  S. L. McKay, A. M. Maranda and E. A. Carlisle, Organic Chemistry Poster Session at the 225th ACS National Meeting in New Orleans, March 2003.  Also presented at the Gordon Research Conference, Andover, NH, June 2003. 

“Proton NMR Investigations of Amide Model Systems: Implications for Biological Systems.”  Invited speaker at Kenyon College, March 2002.

“Investigation of Aromatic/Heteroaromatic Stacking Interactions Using a Tertiary Amide Model System.”  S. L. McKay, B. A. Haptonstall, R. R. Gardner, S. H. Gellman, Poster at the National Organic Symposium, Madison, WI, June 1999.

“Investigation of Aromatic-Heteroaromatic Stacking Interactions Using A Minimal Model System.”  S. L. McKay, R. R. Gardner, B. A. Haptonstall, S. H. Gellman, Poster at the Bioorganic Gordon Conference, Proctor Academy, Andover, NH, June 1998. 

“The Synthesis and Attempted Epoxidation and Cyclopropanation of [2.2]metacyclophane-1,9-diene.”  S. L. McKay, P. O’Bannon Argonne National Laboratories Undergraduate Research Conference, Chicago, IL, November 1994.

Student Presentations on Research Program

“Effects of pH and urea on the random coil α-proton chemical shift of alanine in pentapeptides with neighboring acidic and basin amino acid residues.” A. R. de Alwis, S. L. McKay.  Undergraduate Poster Session at the 234th ACS National Meeting in Boston, MA, August 2007.

“1H NMR Studies of the conformational states of pentapeptides and the effects of salt concentrations on chemical shift.” J. L. Holder, S. L. McKay.  Undergraduate Poster Session at the 231st ACS National Meeting in Atlanta, GA, March 2006.

“Determination of Nearest Neighbor Effects on the Current Assigned Random Coil Value of Alanine Using Solid Phase Peptide Synthesis.”  E. A. Carlisle, A. M. Maranda, S. L. McKay, Argonne National Laboratories Undergraduate Research Conference, Chicago, IL, November 2003.  (Contained new results that were not reported at the COURS presentation below.)


“Determination of Nearest Neighbor Effects on the Current Assigned Random Coil Value of Alanine Using Solid Phase Peptide Synthesis.”  E. A. Carlisle, A. M. Maranda, S. L. McKay.  Central Ohio Undergraduate Research Program (COURS) poster presentation at Muskingum College, November 2003.   (Awarded 1st place)


“The Initial Studies of Solid Phase Synthesis and Purification of Peptides to Investigate the Effect of Neighboring Amino Acids on the α-Proton Chemical Shift of Alanine.”  E. A. Carlisle, A. M. Maranda, S. L. McKay.  Undergraduate Poster Session at the 225th ACS National Meeting in New Orleans, LA, March 2003.


“Synthesis of a Biotinylated Hydroxyproline Residue to Investigate the Formation of a Modified Collagen Triple Helix.”  S. L. Ryan, S. L. McKay.  Undergraduate Poster Session at the 225th ACS National Meeting in New Orleans, LA, March 2003.  (Contained new results that were not reported at the COURS presentation below.) 


“Synthesis of a Biotinylated Hydroxyproline Residue to Investigate the Formation of a Modified Collagen Triple Helix.”  S. L. Ryan, S. L. McKay, COURS poster presentation at Capitol College, October 2002.


“The Initial Studies of Synthesis and Purification of Pentapeptides Using Solid Phase Peptide Synthesis.”  E. A. Carlisle, A. M. Maranda, S. L. McKay, COURS poster presentation at Capitol College, October 2002.


“Determination of Nearest Neighbor Effects on the Random Coil Value of Alanine.”  A. M. Maranda, E. L. Selkie, S. L. McKay.  Awarded 3rd place as an undergraduate poster presentation at the (COURS) at Kenyon College, November 2001.  Awarded 2nd place at a graduate poster presentation at the Ohio State University Chemistry Department Evans Lecture, November 2001.


“Investigation of Nearest Neighbor Effects on the α-proton Shifts of Alanine in Short, Unstructured Peptides.” E. L. Selkie, A. M. Maranda, S. L. McKay, COURS poster presentation at Kenyon College, November 2001.

Grant Proposals

Howard Hughes Medical Institute Early Research Experience in the Sciences awarded for summer research experiences with Adamberage R. de Alwis (2006), Elizabeth A. Carlisle (2002) and Ellen L. Selkie (2001). (Funded; student stipend and $1000 for research supplies each year)
“RUI: Acquisition of a 400 MHz FT-NMR Spectrometer.” (2002)  National Science Foundation Major Research Instrumentation; PI: M. M. Fuson; CO-PIs: J. L. Bennett, T. A. Evans, S. L. McKay, Department of Chemistry and Biochemistry, Denison University, Granville, Ohio. (Funded; $285,671)
“The Investigation of Nearest Neighbor Effects on the α-Proton Chemical Shift of the Amino Acid Alanine in Short Unstructured Peptides.”  (2001) Denison University Research Foundation; PI: S. L. McKay, Department of Chemistry and Biochemistry, Denison University, Granville, Ohio.  (Funded; $1,000)

Faculty Start-up Grant Program for Undergraduate Institutions (2000), Camille and Henry Dreyfus Foundation.  Principal Investigator: S. L. McKay, Department of Chemistry and Biochemistry, Denison University, Granville, Ohio.  (Not funded)

Selected Activities


Presided at “Lipids, Nucleotides and Mimetics” Session of the 231st ACS National Meeting, Atlanta, GA, March 2006.

Preparing Future Faculty Mentor, 2005


Vice President of Phi Beta Kappa Theta Chapter of Ohio, 2004-present

Denison Chemical Society Mentor 2003-2005

National Science Teachers Regional Conference, Columbus, OH, November 2001
Affiliations

American Association for the Advancement of Science (AAAS)

American Chemical Society (ACS)

American Peptide Society
Association for Women in Science (AWIS)
National Science Teachers Association (NSTA)
Phi Beta Kappa

