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Absolute asymmetric polymer synthesis by chiral amplification i
helix-sense-selective polymerization using circularly polarized light as a
chiral source
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Polymerization in an achiral polymerization system that does not contain any
chiral source giving a one-handed helical polymer(spontaneousHSSP)was investigated.As the number of
trials increase,the ratio of the cumulative number of polymerizations giving the right-handed and

the left-handed polymers were closer tol.We successfully prepared a chiral microcrystalline monomer
which does not contain any chiral compound by following two step method:1)Crystallization of the
monomer in the presence of a chiral amine;2)Complete removal of the chiral amine under a high vacuum
condition.The obtained microcrystalline monomer gave a one-handed helical polymer by using an
achiral catalyst system.Therefore,it was suggested that crystal structure with asymmetric alignment
accidentally induced may be the cause of spontaneous HSSP.
Further,the helix-sense-selective degradation(HSSD)of racemic helical polymer by circularly
polarized irradiation,was found for the first time to proceed in a solution state.
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Scheme 1. Helix-sense-selective degradation (HSSD) of racemic poly(APDHDOo)
in solution state by CPL irradiation.
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Figure 1. Absolute asymmetric polymerization of achiral monomer in toluene solution:
two examples of CD spectra of the starting monomers and the resulting polymers,
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Figure 3. Optical resolution of racemic a cohol by enantiomer-selective helix-sense-selective
polymerization followed by CPL-SCAT; a Synthesis of racemic monomer, b: Enantiomer
selective HSSP, ¢: Helix-sense-selective SCAT by L-CPL, d: Hydrolysis (Recovery of chiral
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2- Table. G value and optical yield of polymers® .
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a) Obtained by AIP of M3. b) [6] /3300s. ¢) Optical yield by [a]p, standard
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