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This talk will present an overview of our recent studies of the single-conformation

infrared and ultraviolet spectroscopy of a series of α/β-peptides, γ-peptides, and -

peptides studied under isolated molecule conditions in a supersonic expansion. These

molecules are prototypical synthetic foldamers, differing from naturally-occuring α-

peptides (which have one substituted carbon separating amide groups) by addition

of one (β) or two (γ) more carbon atoms in the backbone. By incorporating into

the molecules a phenylalanine side chain, resonant two-photon ionization can be

used to record ultraviolet spectra without interference from thermal decomposition

products. Ultraviolet hole-burning (UVHB) spectroscopy is used to determine the

number of spectroscopically distinguishable conformational isomers of each molecule,

and to obtain each of their ultraviolet spectra free from interference from one an-

other. Its IR-UV analog, resonant ion-dip infrared spectroscopy, is used to record

single-conformation infrared spectra in the NH stretch (3250-3500 cm−1), amide I,

and amide II regions. A rich variety of H-bonding architectures are observed in these

studies, consisting of intramolecularly H-bonded rings of various sizes. Single-ring,

double-ring, and double ring-double acceptor structures are all observed. Compar-

ison with the results from density functional theory calculations provides assign-

ments for these structures. We will also present examples of diastereomer-specific

spectroscopy which probes the effects of the change in chirality of a single chiral

center. Finally, the body of data can be used to test current theories for predicting

the C=O stretch infrared absorptions, which are used by many groups as a signature

of secondary structure in polypeptides or proteins.
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