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The fluorine substitution is known to have a significant effect not only on a molecule's
physiological and electronic properties but also on its stereochemical conformations, attracting
significant attention as a strategy for controlling stereochemistry. An a-fluorinated dipeptide
synthesized recently by our experimental group also showed a conformation different from the
corresponding non-fluorinated dipeptide (the figure below).

In this study, the conformational differences between fluorinated and non-fluorinated
dipeptides were investigated by DFT calculations and the natural bond orbital (NBO) analysis.
We found specific interactions on the most stable conformation of the fluorinated, where
several dihedral angles involving the fluorine substituent exhibited high rotational barriers.
Notably, stereoelectronic effects, such as the anomeric effect arising from hyperconjugation for
the antibonding C—F o* orbital as an acceptor, and hydrogen bonding between fluorine and
hydrogen, were found to play a crucial role in determining the stable conformation.
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