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Synthesis of Ethyl Crotonate by Microwave Catalysis

Shao Shixiang, Zhang Tingting, Chen Huanxin, Fan Jinyan, Meng Qing

(Department of Biotechnology and Chemical Engineering, Tianjin Institute of Technology, Tianjin  30019)

Abstract Ethyl crotonate was synthesized by esterification of crotonic acid with acohol in the
presence of microwave system. The optimal conditions of the microwave catalysis were determined by
means of orthogonal experimental design. Several experimental factors such as reaction time, acohol-acid
ratio, were discussed. The result showed that the reaction rate could be accelerated by microwave impulse.

Key words Microwave chemistry, Esterification, Ethyl crotonate

(1

, (-4, Giguere
Diels-Alder 51 p- e,
2- 2.,
, 12h 7%,
1
100mL 8.61g v~ 11.6mL ~ bmL
o , o , 5%
Na,CO; N NaCl , CaCl, o , 136~137°C
s , 71%, b.p.:136~137°C. Nicolet 205
ZW-2 , : Np:1.4243. IR,u/cm:3010
, 51 - E-mail: ssx0547@sina.com

2002-04-22 , 2002-07-15



http://hxtb.icas.ac.cn

65

(C=C-H), 2950 (C-H), 1730 (C=0), 1680 (C=C), 1200 (C-O).
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Tab.l Theanalysisto the orthogonal experimental design
/min W n( )n( ) g 1%
1 8 700 0.10: 0.1 7.58 66.4
2 8 620 0.15:0.1 7.70 67.5
3 8 540 0.20: 0.1 7.49 64.8
4 10 700 0.15:0.1 8.09 70.9
5 10 620 0.20: 0.1 7.98 69.9
6 10 540 0.10: 0.1 7.50 65.7
7 12 700 0.20: 0.1 8.10 71.0
8 12 620 0.10: 0.1 8.05 70.5
9 12 540 0.15:0.1 7.60 66.6
2
Tab.2 Theanaysisto the extreme difference
/min W n( )n( )
K1 22,77 23.77 23.13
K2 2357 23.73 23.39
K3 23.75 22.59 2357
k1 7.59 7.92 7.71
k2 7.86 7.91 7.80
k3 7.92 7.53 7.86
R 0.33 0.39 0.15
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Tab.3 The affect of the yield on the microwave power
1 2 3
W 700 620 540
1] 7.92 7.91 7.53
2.3
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Tab.4 The affect of the yield on the molar ratio between alcohol and acid
1 2 3
n( )n( ) 1:1 15:1 2:1
g9 7.71 7.80 7.86
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Tab.5 The affect of the yield on reaction time
1 2 3
/min 8 10 12
Ig 7.59 7.86 7.92
3
o s
(1
s I o
o : 700 W,
12 min, 21,
) 12hi®, /60 )
37% 71%.
[1 , . , 1999, 1 (9): 70.

[2] Gedye R N, Smith F E, Westaway K C. J. Microuave Power Electromagnetic Energy, 1991, 26 (1): 3.
[3] Dayl B, Rapole K R, Sallen G. Syn. Lett., 1995, 8: 861.

[4] Caddick S. Tetrahedron, 1995, 51 (38): 10403.

[5] Giguere R J. Tetrahedron Lett., 1986, 27 (41): 4945.

(6] , , . , 2000, 16 (1): 83.
[7] , , . , 2001, 19 (3): 101.
(8l : : , 1996.



