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                    Abstract
The saturated ring and secondary amine of proline spawn equilibria between pyrrolidine ring puckers as well as peptide bond isomers. These conformational equilibria can be modulated by alterations to the chemical architecture of proline. For example, Cγ in the pyrrolidine ring can be replaced with sulfur, which can be oxidized either stereoselectively to yield diastereomeric S-oxides or completely to yield a sulfone. Here, the thiazolidine ring and peptide bond conformations of 4-thiaproline and its S-oxides were analyzed in an Ac–Xaa–OMe system using NMR spectroscopy, X-ray crystallography, and hybrid density functional theory. The results indicate that the ring pucker of the S-oxides is governed by the gauche effect, and the prolyl peptide bond conformation is determined by the strength of the n → π* interaction between the amide oxygen and the ester carbonyl group. These findings, which are consistent with those of isologous 4-hydroxyprolines and 4-fluoroprolines, substantiate the importance of electron delocalization in amino acid conformation.
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