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Helix-sense-selective polymerization by using homochirality derived from
selective cycloaromatization (SCAT) of racemic helical polymers using
circularly-polarized light

Aoki, Toshiki
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Selective cycloaromatization (SCAT) of a racemic helical poly[3,5-bis
(hydroxymethyl)-4-dodecyloxyphenylacetylene] by circularly polarized light (CPL) was investigated.
The racemic helical polymer, which was synthesized by polymerization of achiral monomer under
achiral conditions, has equal amounts of right- and left-handed sense helical main chains. SCAT
using CPL proceeded in helix-sense-selective manner and gave a preferentially one-handed helical
polymer (creation of chirality). In addition, using the chirality which was a trace amount created
by CPL as chiral source, helix-sense-selective polymerization of another monomer was achieved
(asymmetric amplification and asymmetric transfer).
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Figure 1. CD and UV-vis spectra of racemic
poly(APDHDo0) membrane on quartz disc before
and after R- or L-CPL irradiation for 2 hours.
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Table 1. Characterization of racemic hdical
poly(APDHDOo)

Run M,, x 1069 M,,/M O
13 2.47 13.8
29 153 11.1

a) Prepared by polymerization using achira
catalyst system, [Rh(nbd)CI],-Et3N. b) Mixture
of equal amountsof right and lef t-handed helica
polymer. ¢) By GPC (THF, PSt standard).
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Figure 2. SCAT yield vs irradiation
time; Irradiation: () L-CPL, (i)
ordinary light, Polymer: racemic
helical poly(APDHDO).
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Figure 3. CD and UV-vis spectra: Irradiation:
R-CPL in toluene, Polymer: helical poly(APDHDOo)
with positive Cotton signal (a) and negative Cotton
signal (b) at 313 nm.
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