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Direct esterification process of diethylaminoethyl p-nitrobenzoate by orthogonal test

PAN lJi-yang, WANG Zhong-lei, ZHANG Yuan-yuan, LIANG Ying-xi, CUI Shuai, LI Bin, SHEN Meng,
ZHANG Xiao-hua
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Objective To optimize the direct esterification prochyl p-nitrobenzoate by orthogonal test. Methods P-nitrobenzoic acid
and N,N-diethyl amino ethanol were used as starting materials to synthesize the target compound by direct esterification process.
Taking catalyst, solvent, the molar ratio of starting materials and reaction time as investigation factors, the best direct esterification
process of diethylaminoethyl p-nitrobenzoate was determined by Lo(3*) orthogonal test. Results The optimal direct esterification
process conditions were as follows: catalyst of formic acid, solvent of xylene, the molar ratio of 1 : 1.10, and reaction time of 6 h.
The yield of the optimal direct esterification process was 98.17%, and the purity of diethylaminoethyl p-nitrobenzoate was 99.40%.
Conclusion The optimal direct esterification process for p-nitrobenzoate has the characteristics of high yield, simple process, stable
and feasible.
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Fig.1 Synthetic route of diethylaminoethyl p-nitrobenzoate
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Table 1 Factors and levels
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Table 2 Results of orthogonal test

75 A B C D W%
1 1 1 1 1 31.00
2 1 2 2 2 83.60
3 1 3 3 3 9.29
4 2 1 2 3 68.11
5 2 2 3 1 71.20
6 2 3 1 2 6.20
7 3 1 3 2 46.44
8 3 2 1 3 61.90
9 3 3 2 1 27.90
I 41.297  48.517 33.033 43367
oy 48.503  72.233 59.870 45413
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R 7.206  57.770 26.837 3.066
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