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Abstract

The extent of cyclization and the rate in cyclopolymerization of nonconjugated dienes
having both electron-rich and electron-deficient double bonds such as o-allylphenyl acrylate,
2-(0-allylphenoxy)ethyl acrylate, and 4-(o-allylphenoxy)butyl acrylate were found to increase by
the addition of alkylaluminum chlorides. It was found that highly cyclized polymers containing
eight-, eleven-, and thirteen-membered ring are obtained by this method.

The addition of alkylalminum chlorides was less effective, however, for an increase of the
extent of cyclization in the cyclopolymerization of 6-(¢-allylphenoxy)hexyl acrylate, which gave
polymers containing fifteen-membered ring. Hardly any effect was found by an addition of
alkylaluminum chlorides in the cyclopolymerization of 10-(o-allylphenoxy)decyl acrylate to form
nineteen-membered ring. The addition of alkylalminum chloride in the cyclopolymerization of
monomers having oligooxyethylene chain was found to be particularly effective for increasing
the extent of cyclization and the rate ; an appreciable effect was observed even in the cyclo-
polymerization which involved the formation of seventeen-membered ring.

The results of the experiments including cyclocopolymerization of dienes with p-chloro-
styrene suggested that this cyclopolymerization in the presence of alkylaluminum chlorides may
proceed wia a mechanism similar to alternating copolymerization.
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Figure 2. Effect of Al/M molar ratio on the polymerization of o-allylphenyl
acrylate in the presence of alkylaluminum chlorides : (M}, 0.5 mol/1 ;
solvent, toluene ; temp., 40°C.
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Figure 3. Effect of Al/M molar ratio on the polymerization of 2-(o-allylphen-
oxy)ethyl acrvlate in the presence of alkylaluminum chiorides. (M3,
0.5 mol/1 ; solvent, toluene ; temp., 40°C.
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Figure 4. Effect of Al/M molar ratio on the polymerization of 4-(o-allylphen-

oxy)butyl acrylate in the presence of alkylaluminum chlorides.

0.5 mol/1 ; solvent, toluene ; temp., 40°C.
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Table 1 Nomenclature of oligomethylene acrylates
CH;=CHC OO0+ CHzH, O CH CH=CH,

Cyclopolymer

n Monomer
No. of ring atoms
2 2-AOEA 11
4 4-AOBA 13
6 6-AOHA 15
10 10-AODA 19

Table 2 Polymerization rates (%/hr) of
olimomethylene acrylates

APA 2-AOEA 4-AOBA 6-ACHA  10-AODA
AIBN® 1.3 1.1 0.9 2.0 1.8
AlEtCL® 57.6 25.8 10.7 16.4 22.4

a) In the presence of AIBN only; [M], 0.5 mol/1; [AIBN],
0.01 mol/1; temp.60°C.

b) In the presence of AIEtCly; {M], 0.5 mol/1; [AIBN],
0.005 mol/1, temp. 40°C; AIEtCl, /M, 1.0.
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Figure9. Polymerization of oligomethylene acry-  Figure 10. Polymerization of oligooxyethylene

lates : (0) with AIBN at 60°C ; (A) in the acrylates : (0) with AIBN at 60°C ; (A) in
presence of AlEt.Cl at 40°C, Al/M 1.0 ; (@) the presence of AlEt.Cl at 40°C, Al/M 1.0
in the presence of AlEt,.sCly.s at 40°C, ; (@) in the presence of AlEt,sCly.s at
Al/M 1.0; (A) in the presence of AIEtCl, 40°C, Al/M 1.0 ; (A) in the presence of
at 40°C, AI/M 1.0. AIEtCL, at 40°C, Al/M 1.0.

Table 3 Nomenclature of oligooxyethylene acrylates

CHy= CHCO+ OCH,CHslg oécnzcmc;ﬂz
Cyclopolymer
n Monomer .
NO. of ring atoms

1 2-AOEA 11
2 AOELO), A 14
3 AOELO); A 17
4 AOELO)A 20

Table 4 Polymerization rates (9/hr) of oligooxythylene

acrylates
AO(ELO), A AO(ELO); A AO(ELO), A
AIBN® 0.9 2.1 1.4
AIEtCL» 28.8 3.7 4.1

a) In the presence of AIBN only; [M]; 0.5 mol/1;
[AIBN], 0.01 mol/1; 60°C.

b) In the presence of AIEtCl,; [M], 0.5 mol/1;
[AIBN], 0.005 mol/1; 40°C; AIEtCL /M, 1.0.
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BIUFgl0nL, EAEER YERI CIHBEEN TP ANEAICE~KE (ML, &
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