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o iESEcs Helical peptide-catalyzed enantioselective Michael addition reactions and their
2t mechanistic insights.
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o, a-Disubstituted a—amino acids (dAAs) is non-proteinogenic a—amino acids having an extra alkyl
substituent group instead of a—hydrogen atom. These dAAs are known to stabilize the secondary structure
of their peptides, such as a-helix, 3,,~helix, p-turn and so forth. We focus on the application of short
oligopeptides possessing dAAs to asymmetric organocatalytic reaction.

2-Aminoisobutyric acid, 1-aminocyclopentanecarboxylic acid, and
(1S, 3S) —1-amino-3-methoxycyclopentanecarboxylic acid were examined as dAAs component and were
introduced to poly L-leucine sequence. When the hexapeptide was used as a catalyst for the Michael
reaction of a, p-unsaturated ketone with nitromethane, the desired product was obtained in 99% conversion
with 79% ee. Further modification at N-terminus by introducing L-Trp, the enatiomeric excess increased
to 97% ee. This peptide and reaction condition was applicable to other 28 examples with up to >99% ee.

We also succeeded to obtain X-ray crystallographic structure of the peptide and a—helical structure
was observed. The three dimensional information as well as the result of control reactions using
depsipeptides revealed that N-H(2) and N-H(3) protons were crucial for asymmetric induction.




