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Creation of chiral helical polﬁmer with reversible inversion of
conjugated-unconjugated main-chain based on acid-base switching

Yoshida, Yoshiaki
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We synthesized achiral, racemic, and chiral monomers from benzyl amine, DL-,

R-, and S-1-phenylethylamine, respectively. Then, we also synthesized the corresponding polymers
from their monomers by radical polymerization. The solution of the obtained polymers exhibited
drastically color change by the polarity of solvents and the addition of acid or base. Furthermore,
ultravioleté#8211;visible and circular dichroism spectra of the polymers also showed specific UV-vis
and CD absorption patterns depending on the color change of the polymer solution. These results
suggest that the polymers bearing the chiral substituents have the regular structure in the
main-chain and the main-chain structure was able to be controlled by the polarity of solvents and
the addition of acid or base.
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Figure 1. Synthesis of N-Maleimide (NMI) bearing hydrohobic amino acid
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' Figure 2. Synthesis of NMI having achiral, racemic,

and optical active substituents.
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3 NMI Table 1. Radical polymerization of NMIs bearing hydrohobic amino acid moieties

N N

AIBN (3 moi%)
R S yNe Temercn T S
f , R THF (2.0M),60°C, 12 h R
el el
NMI NMI PNMI
Aliphatic Sulfur Aromatic

PNMI DMF  NMP

Table 2 .
tom 0T | s e \;J@ . /EHQ
Leu lle Cys Met Phe Trp

Ala  Val

NMI mp (°C)  Yield (%)° My (g/mol)® Mu/My (@mol)® [odmon® [odpay” 4o

Ala 96.2-98.8 99 2100 1.05 -17.5 -363 178
Val n.d. 94 3800 1.26 542 773 231
Leu 94.3-958 95 2200 1.63 259 476 217

! lle 44.5-46.0 98 2100 1.38 -36.8 -47.9 111
Cys 95.2-98.8 95 5300 1.28 -716.0 -831 7.1

! Met n.d. 95 2100 1.13 -406 -499 93

Phe 160.9-162.1 95 12800 1.21 -124.2 1442 20.0

’ Trp  89.7-92.4 78 9100 1.20 909 -127.3 364
2 i part. ® Esti by GPC (DMF, PS standerds). © ¢ = 0.2 g/dL, in THF at 30.5 °C.
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Table 2. Radical polymerization of NMI having achiral, racemic,
and optical active substituents.

AIBN (5 mol%) Mo

TCE (1.0M), 60 °C, 12 h N

Poly1-4
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R Yield (%)® M, (g/mol)®  M,/M, (g/mol)°
’ 1 94 14700 2.43
2 90 9600 1.64
3 84 10400 1.54
4 84 9000 1.56
y 2 Methanol insoluble part. ® Estimated by GPC (DMF, PS standerds).
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Figure 3. CD and UV-vis spectra of PNMIs observed in CHCI; and DMF (c=5.0x10"* mol/L)
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