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Development of pi-conjugated helical polymers bearing both molecular recognition sit
es and dynamically axial chirality in the main chain

MAEDA, KATSUHIRO
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Poly(biphenyleneethynylene-alt-phenyleneethynylene) derivatives bearing crown ethe
r moieties as molecular recognition sites in the main chains were synthesized, and chirality induction in
the obtained polymers upon complexation with optically active amino acids and amines and the stability of
the induced helical conformation were investigated by using circular dichroism (CD) spectroscopy in order
to construct novel helical pi-conjugated polymers. The obtained polymers folded into a preferred-handed he
lical conformation in chloroform-acetonitrile (1/9) upon complexation with chiral guests. After replacemen
t of the chiral guests with achiral guests, the induced macromolecular helicity could be maintained and th
e polymer showed a reversible conformational change between preferred-handed helix and random coil in resp
onse to change in solvents. This is the first example of macromolecular helicity memory capable of reversi
ble conformational change.
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Figure 1. CD and absorption spectra of
poly-1-4 with L-Ala*HCIO4 (10 eq.) in CHCls-
MeCN (3/1, v/v) at 25 °C after annealing at 55
°C for 5 h. ([poly-1-4] = 0.375 mM).
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Figure 2. (A) CD and absorption spectra of
poly-3 with L-Ala*HCIO4 (50 eq.) in CHCls-
MeCN mixed solvents at 25 °C after annealing
at 40 °C for 4 h and then at rt for 46 h. (B) Plots
of the ICD intensities (Agst) of poly-3 with L-
Ala+HCIO4 (50 eq.) versus the content of MeCN
(vol%) in CHCI3-MeCN mixed solvents at 25 °C.
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Figure 3. CD and absorption spectra of the
isolated poly-3 (0.38 mM) with Gly-HCIO4 (500
eg.) in CHCIs-MeCN mixed solvents at 25 °C.
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Scheme 1. Schematic illustration of helicity induction and
memory effect in poly-3.
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Figure 4. Time-dependent ICD intensity changes
(Ae+st) of the isolated poly-3 with Gly<HCIO4 ([Gly)/
[poly-3] = 50, [poly-3] = 0.375 mM) in CHCI3-MeCN
(1/9, viv) and (1/1, v/v) at 25 °C.
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Figure 5. CD spectra of poly-3 with L-Ala-HCIO4 (50
eq.) after annealing at 40 °C for 4 h and then at rt
for 46 h in CHCI3-MeCN (1/9, v/v) (a), after removal
of solvent and then in CHCIs>-MeCN (1/1, v/v) (b).
and poly-3 with L-Ala-HCIO4 (50 eq.) after annealing
at 40 °C for 4 h and then at rt for 46 h in CHCls-
MeCN (1/1, viv) (c) at 25 °C. [poly-3] = 0.375 mM.
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