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Table 1 Block copolymerization of para-methoxystyrene{ MOS)} and cyclohexene oxide{ CHO) in the presence of 1,25 .6-diepaxyeyclooctane( DECO)*

MOS CHO DECO AIBN Ph,1* PFy Yield o x 10 Polymers
{mol L™')  {mol L7') (mal L") (melL™") {mol L°1) (%3 - ( MOS: CHO: DECO unit ratie}
1.3 2.0 1.6 1.0x 1071 0 21 2.56 1:0:0
1.5 2.0 0 1.2x107%  1.2x107? 46 1.64 1:0.84:0
1.5 2.0 . 1.2x107  1.2x10°? 54 2.08 1:1.05:0.95
1.5 2.0 1.6 o 1.2x10°° 2 - -
0 2.0 1.6 1.2x0° 1.2x10°? 1 - -

“Solvent: 1. 2-dichloroethane; polymerization lemperature: 80°C ; polymerization time: 5 h; radical initiator: 2. 2’-azoisobutyronitrile { AIBN ) ; electron

acceptor ; diphenylidonium hexafluorophosphate (Ph,1* PF}
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Fig. 2 "H-NMR spectra
Solvent: CDCly , { 1) Monomer:1,2,5, 6-diepoxvevelooctane( DECO) ; (2} PolyDEC( homopolymer;
(3)Poly( MOS- 5 -CHO/DECO)
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Table 2 Radical/cationic transformation polymerization of para-

methoxystyrene ( MOS ) : effect of acceptor concentration on molecular

weight of the polymers®

MOS AIBN (t-BuPh),I* 1" Yield

(molL™')  (mol L") (mol L-1) (%) M.
1.9 6.0x10°° 0 200 18,5 x W
1.9 6.0x107° 1.2x 1072 16 2.50x% 10
1.9 6.0x107° 2.4%x107° 14 1.80x1¢°
* Solvent: 1, 2-dichloroethane; polymenrzation lemperature: 80°C;

polymerization time: 2 h; radical initiator: 2, 2'-azoisohutvronitrile
(AIBN }: electron acceptor: di ( ¢-butylphenyl) idonium iodide ( ¢-
BuPh),[" 1~
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Table 3 Cationic polymerization of evclohexene oxide{ CHO} and 1.2.5.6-diepoxycyclooctane( DECO)?

CHO DECO Et, 0 PF; Yield

Polvmers

M, x107* Solv
(mol L™') (mol 7' (mol L") (%) * (CHO: DECO unit ratio) vemt
2.0 0 1.2x10°° A0 0.84 1:0 THF . CH, Cl . Hexane
1.0 0.8 1.2% 1071 61 0.54 1:0.83 THF , CH, Cl. Hexane
* Solvent: 1. 2-dichloreethane; polymerization temperature: 80°C; polymerization time: 2 h; cationic initiator: triethloxenium hexafluorophosphate
(Ei 0" PFg )
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Fig. 3 Radical/cation transformation polymerization
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Polymers
PMOS:PCHO:PDECO =
1:1.05:0.95 (molar ratio)

Soluble part
0.6%
PMOS:PCHO:PDECO =
1:6.75:6.64 (molar ratio)

Insoluble part
99.4%
PMOS:PCHO;PDECO =
1:0.92:0.80 (molar ratio)

Fig. 4 Separation of polymers with hexane exiraction
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Fig. 5 GPC chart of Poly{MOS-b-CHO/DECO) before

separation
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BLOCK COPOLYMER SYNTHESIS OF para-METHOXYSTYRENE AND
CYCLOHEXENE OXIDE AND 1,2,5,6-DIEPOXYCYCLOOCTANE BY
RADICAL/CATION TRANSFORMATION POLYMERIZATION

GUO Haiging' , FANG Zhen', KAJIWARA Atsushi’, KAMACHI Mikiharu'
(' State Key Laboratory of Rare Earth Materials Chemistry and Application , College of Chemistry and Molecular Engineering ,
Peking University , Beifing 100871}
(? Department of Materials Sciene , Nara University of Education., Takabatake-cho . Nara 630-8528, Japan)
{® Department of Applied Chemistry and Physics , Fukui University of Technology , 3-6-1 Gakuen . Fukui 910-0028, Japan)

Absiract  Active center transformation polymerization from a radical to a cationic mechanism of para-
methoxystyrene ( MOS ) was performed by using 2, 2'-azoisobutyronitrile ( AIBN) as a radical initiator and
diphenyliodonium hexafluorophosphate(Ph,1* PF, ) as an electron acceptor. Block copolymers of poly(MOS-4-CHO/
DECQ) were prepared by one step by adding monomer cyclohexene oxide(CHO} and bifunctional monomer 1,2,5,
6-diepoxycyclooctane ( DECO) 1o the above system. Using bifunctional monomer DECO successfully eliminated
homopolymers formed by chain transfer reaction during cationic polymerization . The polymers obtained by the system
containing MOS, CHO, AIBN, Ph,I" PF; and DECO were characterized by "H-NMR, extraction separation,and gel
permeation chromatography ( GPC), etc. Neither homopolymer of PCHO nor copolymers of CHO and DECO
( poly{ CHO- co-DECO) ) were obtained by this system, suggesting the success and the efficiency of the method .

Key words Active center transformation polymerization, Electron transfer reaction, Block copolymers, para-

Methoxystyrene, Cyclohexene oxide, 1,2,5,6-Diepoxycyclooctane



