
SINGLE-CONFORMATION SPECTROSCOPIC INVESTIGATION OF PEPTIDE BUILDING BLOCKS IN THEAMIDE I SPECTRAL REGION: COMPARISON OF EXPERIMENT TO DENSITY FUNCTIONAL THEORY ANDTHE TRANSITION DIPOLE COUPLING MODELWILLIAM H. JAMES III, EVAN G. BUCHANAN, CHRISTIAN W. MÜLLER , ESTEBAN E. BA-QUERO, JACOB C. DEAN, and TIMOTHY S. ZWIER, Department of Chemistry, Purdue University, WestLafayette, IN 47907; MICHAEL G. D. NIX, Shool of Chemistry, University of Bristol, Bristol BS8 1TS,UK; SOO HYUK CHOI, LI GUO, and SAMUEL H. GELLMAN, Department of Chemistry, University ofWisonsin-Madison, Madison, WI 53706.IR/UV double-resonane spetrosopy has been utilized to eluidate the intrinsi onformational preferenes of naturally ourring�-peptides and syntheti �-, �/�-, and -peptides. These studies used as the primary spetral probe the amide NH streth region,demonstrating the power of double-resonane methods and highlighting the ability of even short peptide mimis to form a variety ofintramoleular hydrogen bonded arhitetures. In this talk, we extend our studies of the full omplement of some 30 onformations ofthese moleules into the mid-infrared, where the Amide I region (1600-1800 m�1) an provide omplementary insight to the natureof the hydrogen bonding involved. Our goal is to provide a unique data set on whih to test urrent theories of Amide I oupling usedin the analysis of multi-dimensional infrared spetra of peptides in solution. The spetrosopi data will be ompared with densityfuntional theory (DFT) alulations and the transition dipole oupling (TDC) model. The results present the dependene of the C=Ostreth vibrations on hydrogen bonding, inter-amide distane, and through-bond and through-spae oupling.


