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Alternating Copolymerization of Epichlorohydrin with Maleic
Anhydride Catalyzed by AlEtg

Akira Akimoto
Yujiro Kosaka

Copolymerization of epichlorohydrin with malejc anhydride was investigated under several conditions.

Triethyl aluminium was found to catalyze the alternating copolymerization of epichlorohydrin with maleic

anhydride, resulting in the formation of polyester, the structure of which was confirmed with the aid of
IR, NMR and elemental analysis. The methanol-insoluble aliphatic polyester was of much higher molecular

weight than that prepared by usual polycondensation and it showed a high melting point. A possible

mechanism was discussed.
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Table 1

Monomer (mole %)

j No. ’—— s == e
[ eH | mad |
| |
1 21 79
2 50 50
3 J 65 | 35
AR IR |
| 5 | 88 ‘ 12 rI
a) Total monomer 0.05 mole; AlEt_3 1Inole%
for 1.0 hr.

b) in DMF at 30°C

¢) Theoretical Cl% of alternating copolymer; 18.

Copolymerization of ECH with MAH®

H16% 252 (1972)

TRELTEDOE ML,

(3] EREBAYHONIK

ARY=~D IR A2 |13 KBr SRl X ks
Teotoe ¥, NMR A2 MLt Varian A-100Meps
ARZ bR A~ -2\, 59 W/V) 27 an+k
b ARIRIC T60° CClE L te,

HREGUROEFEH BT SCHONIGER  #:ic k b
FESRCHIE LCRISE LT,

BIRFEL Y A F A 4087 ¢ peh, 30°C, OST-
WALD MEEES X b oty

3 MR & Ex=

[1]157D»EFU>(ECH)t%*7b4> )
B (MAH) to#tEs
PV=FATA S = ARl s U, ~va v,

MeOH-insoluble part

|
— e T T

| Yield(%) | ppw | clemestal analysis |
_— II - — —_— —_ e e e e, e _J
17 0.06 ) 17.24 |

88 0.08 | 18.74

!

69 0o | 18.48

54 } 0.08 | 17.55
| |
20 } 0.08 | 20.02 i

on total monomer; benzene 5 m{; polymer at 80°C,

60

Table 2 Elemental analyses of MeOH-insoluble part
SR T R I |
ECH [ MAH | (%) ratio® (%) ratio® [ (%) ratio®
1 21 79 43.71 0.991 3.96 1070 | 17.24 0.927
2 50 50 43.54 0.987 3.97 1.060 18.74 1.008
3 65 35 43.48 0.986 3.68 0.995 ’ 18.48 0.994
4 | 2 43.65 0.990 3.81 1.030 | 17.55 0.944
5 I8 | 12 ‘ 43.53 ) 0.987 373 | 1.008 J 20.02 | 1076
theoretical 50 | 50 | 44 {1000 370 | 1.000 18.60 | 1.000
value J 100 ' 0 | 38.94 | 0.883 5.4 | 1470 | 3.3 | 2.092
0] 100 | 48.99 | Lu1j 2.06 | 0%7J o | 0.000 |

i |

(

a) Ratio of analytical value to the theoretical one caluculated as ECH:MAH=1:1

4)
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Table 3
e | Mol [
' | ECH | MaAH °C)
— | 3 = ——
T |
= 6 | 50 # 50 | 80
| 7 ’ 50 | 50 60
‘ 8 50 ’ 50 30

r 0.
b) in DMF at 30°C
¢) Theoretical Cl% of alternating copolymer; 18.60

a) Total monome 075 mole; AlEt,

1300 1100 900

Fig. 1 IR spectrum of ECH/MAH copolymer
MeOH-insoluble part of No. 2
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No. 7—Value Area Ratio
T e
I 6.2 2
il 5.5 2
1| . 4.7 1
1% | 3.7 ] 2

(55

1.0 mole% on total monomer; benzene 8 my; polym

Table 4 Assignment of NMR spectrum in Fig, 2

[CH,—CH(CH,Cl)~0—CO—CH=CH_C
(CH,—CH(CH,C1)—0—CO—CH=CH—CO—0]

(CH—CH(CH,C1)—0—CO—CH=CH—CO—0) |
(CH,—CH(CH,C1)~0—CO—CH=CH—CO—0)

Ly
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Effects of polymerization temperature?)

MeOH-insoluble part

|

I_ Yield | & lelemental analy-
e 5 N L P

! 94 | 0.08 ll 18,24

| 40 f 0.08 ; 18.30

| 26 0.08 [ 182

|

-

er for 1 hr.

]

Fig. 2 NMR spectrum of ECH/MAH copolymer
MeOH:-insoluble part of No. 2
Solvent : CDCl, Temperature : 60°C
Standard : Hexamethyldisiloxane
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