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Synthesis of chiral helical polymers by highly selective photocyclic
aromatization(SCAT) using light as asymmetric source, and asymmetric
amplification
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In this project, at first synthesis of an optically active one-handed
helical polymer from a racemic helical polymer using only circularly polarized light(CPL) as an
asymmetric source without using an optically active chemical substance was achieved, and then by
using the obtained a one-handed helical polymer as chiral cocatalyst which was generated by CPL as
an asymmetric source , we achieved helix-sense-selective polymerization(HSSP) of achiral
phenylacetylene derivatives. It has been revealed that a racemic helical polymer obtained from a
phenylacetylene monomer having a planar substituent such as a diphenylazomethine group is
efficiently decomposed in helix-sense-selective manner by CPL irradiation to give a chiral
one-handed helical polymer. In addition, using a one-handed helical polymer obtained by HSSP as a
chiral cocatalyst (asymmetric source), a new one-handed helical polymer was successfully obtained by

HSSP (chiral transfer).
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Table 1. Synthesis of racemic helical poly(APDHDo) and pon(APDHI)a)

Cocatalyst ~ Solvent [M]o(M) Yield (%) M, x 10°® Az /M.

'HNMR
IR UV
No. Monomer
1 APDHDo
(HSSP) 2 APDHI

Toluene 0.1 89.0 247 13.8

DL-DMPEA®  THF 0.05 713 10.6 11.6

a) For 3hat r.t., [M], / [[Rh(nbd)Cl],] = 100, [Cocatalyst] / [[Rh(nbd)Cl],] = 250.
b) By GPC (THF, PSt standard). ¢) DL-N,N-dimethyl-1-phenylethylamine.
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Scheme 1. Helix-sense-selective photodegradation (HSSD) of racemic helical
poly(APDHDo) and racemic helical poly(APDHI) by SCAT with R- or L-CPL.
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Figurel. A) CD and UV-vis spectra and B) prots of ¢ vsirradiation time of
(& racemic poly(APDHDo) and (b) racemic poly(APDHI) membranes on
quartz disc before and after L-CPL irradiation.
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Crosslinked (-)-poly(1) Scheme 2.  Helix-sense-selective polymerization (HSSP) of achiral
) ( )- 2 phenylacetylenes 1-4 by using one-handed  helical
2  HSSpP poly(phenylacetylene)s (poly(1) or poly(2)) as chiral cocatalysts.
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Table 2. Helix-sense-selective polymerization (HSSP) of achira phenylacetylenes 1, 3, and 4 by using
one-handed helical poly(phenylacetylene) ((-)- or (+)-poly(1), poly(2)) as chiral cocatalysts®

[Cocat.)/[Monomer Yield  Mu®

No. Monomer®  Cocat. Muw/Md Gaos

wt% 1% /10° /x10°3
1 1 Low Mw (-)-poly(1) 0.85 35 35 21 -1.6
2 1 Crosslinked (-)-poly(1) 5.0 37 33 23 -1.8
3 1 (+)-poly(2) 0.50 41 1.8 17 19
4 3 (+)-poly(2) 0.50 2.0 71 21 2.2
5 4 (-)-poly(2) 0.50 7.8 53® 2.4 -0.46°
6 4 (+)-poly(2) 0.50 2.0 958 24 0.39°

JMonomer] = 0.10 M, [Monomer]/[[Rh(nbd)Cl]2] = 200, in toluene at 28 °C for 24 h.  °For the codes, see
Scheme 2. By GPC based on PSt standard (eluent: THF).  9gaos = [d]308/(3300 X &) at 308 nmin THF (c =
0.0010 mol LY.  ®For the soluble part.
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Figure2. CD spectraof (1)-poly(1)s
prepared by using (a): low Mw (-)-poly(1) and
(b): crosslinked (-)-poly(1) as chiral
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cocatalysts.
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