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1H), 4.17-4.20(m, 1H), 3.91-3.94(m, 1H),
3.71-3.80(m, 1H), 2.32(s, br, 1H), 1.27(d,
J=7.0 Hz, 3H).
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Scheme 1 Reaction of phenol and propylene carbonate
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Fig. 1 Effect of temperature on the reaction of phenol
and propylene carbonate
Reaction conditions : phenol 2 mmol, propylene

carbonate 10 mmol, [ bmim]OAc 0.2 mmol, 9 h
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Fig. 2 Effect of time on the reaction of phenol

and propylene carbonate
Reaction conditions: phenol 2 mmol, propylene

carbonate 10 mmol, [ bmim]OAc 0.2 mmol, 120°C
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Fig. 3 Effect of amount of catalyst on the reaction
of phenol and propylene carbonate
Reaction conditions; phenol 2 mmol, propylene

carbonate 10 mmol, 9 h, 120 C
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Fig. 4 Reusability of catalyst

Reaction conditions: phenol 10 mmol, propylene

carbonate 50 mmol, [ bmim]OAc 0.75 mmol, 9 h, 120 C
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Table 1 Reactions of phenol and propylene carbonate

catalyzed by various ionic liquids

Entry Catalyst Yield*/ %
1 [ bmim ] OAc 79
2 [ bmim ] C1 52
3 [ bmim | Br 38
4 [ bmim ] BF, 18
5 [ bmmim ] OAc 44
6 [ bmmim | C1 36
7 [ bmmim ] Br 15
8 [ bmmim ] BF, 4

Reaction conditions: phenol 2 mmol, propylene carbonate 10

mmol, ionic liquids 0. 15 mmol, 120 °C, 9 h. “GC yield.
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Fig.5. Chemical shift in the ' H NMR of [ bmim ] OAc.
Solvent; CD,CN, a: [ bmim]OAc;
b: [ bmim]OAc: propylene carbonate=1 : 1(mol) ;
c: [ bmim]OAc: propylene carbonate:phenol=1 : 1 : 1(mol)
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Fig. 6 Reaction mechanism of phenol and propylene

carbonate catalyzed by ionic liquids
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Imidazolium Ionic Liquids Cooperatively Catalyzed the

Reaction of Phenol and Propylene Carbonate

ZHOU Jing'*, WANG Bi-shen', YANG Si-juan', ZHANG Li-feng', GAO Guo-hua'*
(1. Shanghai Key Laboratory of Green Chemistry and Chemical Processes, Department of Chemistry,
East China Normal University, Shanghai 200062, China;

2. Department of Chemistry and Chemical Engineering, Qiannan Normal College for Nationalities ,
Duyun 558000, China)

Abstract ; Tonic liquid 1-butyl-3-methyl-imidazolium acetate ([ bmim]OAc) can effectively catalyze the reaction of

phenol and propylene carbonate to form 1-phenoxy-propan-2-ol. The effects of reaction temperature, time, and

catalyst amount were investigated in detail. Under the optimized reaction conditions, the yield of 1-phenoxy-propan-

2-ol was 79% . The effect of cations and anions of ionic liquids on the reactivity was also studied. The cations play

an important role in the reaction and the catalytic activity follows the order of 1-butyl-3-methyl-imidazolium

([bmim]) > 1, 2-dimethyl-3-butyl imidazolium ( [ bmmim] ) , which is consistent with the order of hydrogen bond

donor ability. Meanwhile, the anions are also crucial to the reaction and the catalytic activity of imidazolium based

ionic liquids follows the order of OAc > Cl > Br > BF,, which is consistent with the order of the hydrogen bond ac-

ceptor ability. The dual roles of hydrogen bond donor and hydrogen bond acceptor of ionic liquids catalyze the reac-

tion of phenol with propylene carbonate cooperatively. The ionic liquid can be reused at last 5 times without signifi-

cant loss of catalytic activity.

Key words: ionic liquid; cooperatively catalysis; hydrogen bond; phenol propylene carbonate



