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The helix is one of the most common higher-order structures of macromolecules. Many sophisticated
and intricate functions of biomacromolecules such as proteins and DNA largely depend on their well-defined
helical structures. Various types of helical polymers have been synthesized so far including
polymethacrylates, polyisocyanides, polysilanes, poly(phenyleneethynylene)s, and polyacetylenes. In the
present study, a novel optically active substituted acetylene monomer,
(S)-HC=CCH,CH(CO,CH3)NHCO,C(CH3)3 [(S)-1] was synthesized from a-propargylglycine, and polymerized
with a rhodium catalyst to provide the polymers with moderate molecular weights in good yields. Polarimetric,
circular dichroism (CD), and UV-vis spectroscopic analyses indicated that poly[(S)-1] formed predominantly
one-handed helical structures both in polar and nonpolar solvents. Poly[(S)-1a] carrying unprotected carboxy
groups was obtained by alkaline hydrolysis of poly[(S)-1]. Poly[(S)-1a] also exhibited clear CD signals, which
were different from those of poly[(S)-1]. The solution-state IR measurement revealed the presence of
intramolecular hydrogen bonding between the carbamate groups of poly[(S)-1] and poly[(S)-1a]. The plus CD
signal of poly[(S)-1a] turned into minus one on addition of alkali hydroxides and tetrabutylammonium fluoride,
accompanying the red-shift of Amax. The degree of Amax shift became large as the size of cation of the
additive. Novel rhodium catalysts having triphenylvinyl group were also synthesized. They successfully
polymerized acetylene monomers in a living fashion.




