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Absolute asymmetric synthesis via helix-sense-selective polymerization and
selective degradation reaction using circularly polarized light as asymmetric

source
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In this research project, we investigated a method for producin? optically
active compounds without using any optically active compounds as a chiral source by utilizing
?@I;x-sense—selective polymerization and helix-sense-selective degradation by circular polarized
ight.
It was shown that the chiral aggregation derived from an achiral monomer may caused the spontaneous
helix-sense-selective polymerization in the absence of a chiral source. In addition, optical
resolution of racemic mixture of alcohol was successfully achieved by enantioselective
helix-sense-selcetive polymerization of a monomer synthesized from a racemic mixture of chiral
alcohol, followed by helix-sense-selective degradation of the obtained polymer by irradiation of
circularly polarized light.
The optical yields of the obtained alcohol were high. Therefore, optical resolution was achieved
with high optical yield without the use of any optically active compounds.
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a: Synthesis of monomer, b: Enantiomerselective HSSP, c¢: Helix-sense-selective SCAT by L-CPL, d: Recovery of
the alcohol by hydrolysis
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Table 1.

Optical yield (%ee) of isolated menthol Chemical yield (%) of isolated menthol
Polymer?
Irradiation time (h)* SCAT®® lalpe £ SCAT® Polymer? Total yield®
1 78.1 46.1 47.1 8.91 76.3 85.2
2 71.6 47.2 483 10.1 735 85.9
3 68.2 511 52.3 16.3 70.8 87.1
4 60.5 59.2 60.2 242 65.2 894
6 50.6 61.3 62.5 318 60.5 923
12 473 68.7 70.4 353 57.3 92.6
24 44.5 711 73.0 41.7 51.5 93.2
48 41.6 723 74.2 45.5 45.7 91.2
72 38.8 74.8 71.5 48.4 41.6 90.0

a) By L-CPL. b) SCAT = (£)-Menthol isolated from the SCAT products(scat((£)-Mt)). c¢) Optical yields were
determined by specific optical rotation values. d) Polymer = (d)-Menthol isolated from the remaining
polymers (p-)-poly((d)-Mt). e) Optical yields were determined by g values of the remaining polymers based on
the g values for (p)-poly((d)-Mt). f) The sum of the yields menthols isolated from the SCAT products and from
the remaining polymers.
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Table 2.
Best optical yield® (%ee) [chemical yield” (%)]
Racemate From SCAT® From polymer® Total yield® (%)
Menthol 78.1[8.91] 74.8 [46.1) 85.2-93.2
Phenethyl alcohol 91.1 [7.61] 93.1 [36.8] 86.2-93.9
2-Butanol $4.1[20.1] 84.8 [42.3] 87.1-93.6
Alaline 14.6 [19.6] 33.5 [75.5] 87.6-93.5

a) Optical yields were determined by specific optical rotation values. b) The chemical yields for samples that
showed the highest optical yields. ¢) Compounds isolated from the SCAT products. d) Compounds isolated
from the remaining polymers. e) Yields of the sum of compounds isolated from the SCAT products and the
remaining polymers.
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