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Fig. 1 IR spectra of as-polymerized PFGEC (a), DA
reaction product ( PFGEC-DA ) of PFGEC and N-phenyl

maleimide (b)
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Fig. 2 "H-NMR spectra of PFGEC (a) and PFGEC-DA (b)
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Scheme 1 DA reaction of PFGEC and N-phenyl maleimide
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Table 1  Effect of reaction conditions on the cyclization degree

o omoolefine Monoolefine/furan Temperature Time Cyclization
ring (mol/mol) (c) (h) degree” (% )
1 N-phenyl maleimide 3:1 40 24 72.1
20 N-cyclohexylmaleimide 3:1 40 24 68.7
3¢ Methyl acrylate 3:1 40 24 13.2
4° Dimethyl maleate 3:1 40 24 18.5
5° N-phenyl maleimide 1:1 40 24 49.3
6" N-phenyl maleimide 2:1 40 24 60. 4
7t N-phenyl maleimide 4:1 40 24 74.3
8* N-phenyl maleimide 3:1 40 12 45.2
9° N-phenyl maleimide 3:1 40 16 54.8
10* N-phenyl maleimide 3:1 40 20 69.3
11° N-phenyl maleimide 3:1 40 36 73.6
12" N-phenyl maleimide 3:1 50 24 71.5
13" N-phenyl maleimide 3:1 60 24 84. 1
14" N-phenyl maleimide 3:1 70 24 80.6
15" N-phenyl maleimide 3:1 80 24 75. 4
*Reaction solvent;CH,Cl, ; " Reaction solvent:dimethyl carbonate; “Determined by' H-NMR analysis
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Table 2 Influence of cyclization degree on the stabilization of
PFGEC
Cyclization Gel content”
Run Color”
degree” (% ) (% )

1 0 Slight yellow 17.2

2 49.3 White 5.8

3 72.1 White 0

4 74.3 White 0

“Determined by' H-NMR analysis; " Exposed in ambient air for 24 h
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Fig. 3 DSC curve of the DA product
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DIELS-ALDER REACTION OF FURFURYL GLYCIDYL
ETHER/CARBON DIOXIDE COPOLYMER

HU Yuxi"?, QIAO Lijun', QIN Yusheng', WANG Xianhong', ZHAO Xiaojiang' , WANG Fosong'
(" Key Laboratory of Polymer Ecomaterials Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(* Graduate School of Chinese Academy of Sciences, Beijing 100039)  (* Chinese Academy of Sciences, Beijing 100864 )

Abstract Diels-Alder (DA) reaction between N-phenyl maleimide and the pendant furan ring of the CO, and
furfuryl glycidyl ether copolymer (PFGEC) was employed for stabilization of PFGEC by reducing the amount of
furan ring and introducing bulky groups into PFGEC. The stability of the product was enhanced by increasing
the cyclization degree, the PFGEC with cyclization degree above 70% was air stable. Optimal reaction
conditions were obtained ,taking the N-phenyl maleimide as an example, cyclization degree as high as 84. 1%
was realized when the DA reaction was carried out in dimethyl carbonate at 60°C for 24 h with molar ratio of
N-phenyl maleimide to furan ring of 3: 1. The DA reaction was endothermal reaction, raising reaction
temperature generally can raise cyclization degree, however, DA reaction was also a reversible process, when
the temperature was high enough,reverse reaction (r-DA) existed,e. g. ,when the DA product of PFGEC with
cyclization degree of 72. 1% was heated in dimethyl sulfoixde solution at 100°C for 10 min, the cyclization
degree decreased to 40.4% , indicating that the r-DA reaction proceeded quite fast at temperatures above
100C.

Keywords Carbon dioxide, Furfuryl glycidyl ether, Aliphatic polycarbonate, Diels-Alder reaction



