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o, a-Disubstituted o—amino acids (dAAs), which have an additional alkyl substituent at the
a—position of a—amino acid, have unique properties. Peptide containing cyclic dAAs are likely to form
a helical structure. In contrast, peptides composed of acyclic dAAs having two alkyl substituents equal
to or larger than ethyl groups were reported to form an extended planar structure. Therefore, I expected
that the structural changes from a cyclic to an acyclic side chain led to conformational changes from
a helical structure to random structure. In this study, I designed dAAs with a cyclic acetal-side chain.
Acyclic acetal ishydrolyzed under acidic conditions and generates an acyclic diol. The acidic treatment
of the cyclic dAA-containing peptide afforded an acyclic dAA-containing peptide, and as a consequence,
peptide secondary structures markedly changed from a helical to a random structure, probably due to
the synergistic effects of structural changes (from cyclic to acyclic), hydrophilic changes (from an
acetal to a diol), and the production of hydrogen bond donors. We succeeded in the development of a
novel methodology using cyclic dAAs with an acetal-side chain to control peptide secondary structures.
Furthermore, cyclic dAAs with a disulfide bond in the side chain was also developed as a
reductive-environmental responsive system.




