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Fig. 1  Synthesis of copolymer L-MtA (x)-co-BHPSt(1-x)
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Table 1  Polymerization results and specific optical rotations of L-MtA (x)-co-BHPSt(1 —x)*
Run Feed pg, X s Xoups:© M, x10-*¢ M /M, Yield (%) T,(C) [alfs()°
1 78.0 89.4 - 1.45 1. 86 12.7 134 -68
2 66.7 83.9 91 1.63 1.88 11.2 128 -55
3 51.9 75.2 82 2.33 1.89 12.9 123 -57
4 33.3 54.6 71 1.88 1.84 8.6 119 -113
5 18.2 38.4 55 1.58 2.05 10.9 118 - 132
6 10.5 23.0 37 1.43 2.16 4.8 101 -102

*Polymerization condition;[ M] = [ L-MtA ] + [ BHPSt] =0. 5 mol/L; solvent:anisole; temperature;90°C ; [ BPO]/[M] =1/300, time:1 h;

» Determined by UV-Vis absorption spectra; °Determined by ' H-NMR spectra; “Determined by GPC calibrated against a series of monodispersed

polystyrene standards; “Specific optical rotation was measured in a 1 dm cell at a concentration of ca. 5.0 mg/mL in THF at 25°C.
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Fig. 2 UV-Vis spectra of PBHPSt in THF (a) and variation of absorption intensity with concentration (b)
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Fig. 4 Kelen-Tiidés (K-T) plot based on the copolymer

composition determined by UV-Vis spectrum
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YRS wi% ) oAy, RYKRR BA - 68° 1 bk
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Fig. 5 Variation of specific optical rotations of monomer
mixtures and L-MtA ( x)-co-BHPSt (1 - x) with various

compositions
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ZEERJLFEBK CD B, i e A%
U 2 F A G (SR ) . R i, e TR CD Stk
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Fig. 6 CD and UV-Vis spectra of L-MtA (x)-co-BHPSt(1 -
x) in THF at 25°C

The concentration of BHPSt units is 2 x 10 ~> mol/L.
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i B TP BRI A HL AR e T 1k, BRI IE
() Cotton &Y N (25 —Fh CD Gk 1&]) , fir LLIL R Yy
L AR DL IR & SR Y L REOE E . e Ab , B
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W | o AR A S 4 T — &) BHPSt &
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14 e 5 1y EL A ORI VR G B AR S DL A b e O
24 BHPSt 25 #) Ho0 & 1 £ 35 80 mol% UL [ HY, K
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ARG 9 NEEHITL L.

b c
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PG A% TR AR T 1R 5 1 B8 e B D't =2 1
Ph s o T HR A T — MR LY T ik

Models of copolymers with different components
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SYNTHESIS AND CHIROPTICAL PROPERTIES OF RANDOM
COPOLYMERS OF L-MENTHYL ACRYLATE AND
2,5-BIS(4’-HEXYLOXYPHENYL ) STYRENE

CUI Jiaxi, WAN Xinhua

( Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics of Ministry of Education

Department of Polymer Science & Engineering, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)

Abstract A series of copolymers based on L-menthyl acrylate ( L-MtA) and 2,5-bis (4'-hexyloxyphenyl)
styrene ( BHPSt ), namely L-MtA ( x )-co-BHPSt (1 - «x), were prepared via conventional radical
copolymerization. UV-Vis absorption and 'H-NMR spectra were used to determine the compositions of the
resultant copolymers. Based on the copolymer composition from UV-Vis absorption spectra,the reactivity ratios
of BHPSt (ryups) and L-MtA (r,,,.) were estimated as 2.46 and 0.36, respectively, with Kelen-Tiidos
linearization method, implying a random nature of the copolymer. All the copolymers displayed chiroptical
properties distinguished from the corresponding monomer mixtures, an indicative of the formation of new chiral
structure. When the content of PHPSt was large enough,the copolymer exhibited CD patterns similar with that
of optically active helical poly { ( + )-2,5-bis[4’-( ( S)-2-methylbutoxy ) phenyl | styrene | , suggesting BHPSt
segment was long enough to form stable helical conformation and an excess of screw sense was induced by
chiral L-MtA. This work provides an efficient and simple method to obtain optically active helical polymers
from achiral vinyl monomer through radical polymerization.

Keywords Specific optical rotation, Optically active copolymer, Chirality transfer, Radical polymerization,

Reactivity ratio



