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Scheme 1 Michael addition reaction of uracil to ethyl acrylate catalyzed by hydrolase
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Table 1 Enzyme screening for Michael addition

of uracil and ethyl acrylate

The type of enzyme Yield (% )
None No reaction
APE1547 18.5
Novozyme-435 21.5
Alkaline protease from 9 4
Bacillus subtilis
Porcine pancreas lipase 5.6

Experimental conditions: 0. 005 mol uracil ;
0. 025 mol ethyl acrylate; 15 mg/mlL enzyme;
25 mL DMSO; 50 °C; 12 h
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Table 2 Effect of solvents on the enzyme catalyzed

michael addition®

Solvent Log P Yield (% )"
Cyclohexane 3.4 2.1
Benzene 2.1 4.8
Chloroform 2.0 7.5
Dichloromethane 0.6 8.2
Pyridine 0. 65 16.3
DMSO -1.3 18.5

* Experimental conditions: 0. 005 mol uracil; 0. 025 mol

ethyl acrylate; 15 mg/mL APE1547; 25ml.Solvent;

(25 mL) 50 °C; 12 h; " Evaporated solvent,

then methanol was added to residue and filtration ;

yield was determined by HPLC analysis.
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Hg. 1 Effect of the reaction temperature on the enzyme
catalyzed Michael addition
Experimental conditions; 0. 005 mol uracil;
0. 025 mol ethyl acrylate; 15 mg/mL enzyme;
25 mL DMSO; 12 h
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Fig. 2 Effect of the reaction time on the enzyme
catalyzed Michael addition
Experimental conditions: 0. 005 mol uracil ;
0. 025 mol ethyl acrylate;

15 mg/mL enzyme; 25mL DMSO; 70 C
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Table 3 Effect of molar ratio (ethyl acrylate to uracil )

of substrates on the Michael addition

Molar ratio yield (%)
0.5: 1 16.8
151 38.3
2: 1 53.4
501 61.2
7: 1 60.9
9: 1 60.7

Experimental conditions: 0. 005 mol uracil ;
15 mg/mL APE1547; 25mL DMSO; 70 °C; 20 h
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Table 4 Effect of enzyme amount on the enzyme catalyzed

michael addition

Enzyme amount (mg/mL) Yield (%)
5 41.5
10 56.3
15 61.2
20 60. 6
25 60. 8

Experimental conditions: 0.005 mol uracil; 0. 025 mol
ethyl acrylate; 25 mL DMSO; 70 °C; 20 h
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Study on the Enzymatic Michael Addition of Uracil to Ethyl Acrylate

WANG Lei', DU chuang”, JI Teng-fei’, WANG Zhi' *, CAO Shu-gui' *
(1. Key Laboratory of Molecular Enzymology and Engineering of Ministry of Education, Jilin University ,
Changchun 130023, China;
2. College of Materials Science and engineering , Jilin University, Changchun 130023, China;
3. Key Laboraory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine Ministry of Education ,
Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing 100050, China)

Abstract; Four kinds of hydrolase were used to catalyze the Michael addition reaction of uracil to ethyl acrylate.
The optimum conditions ( reaction solvent, reaction temperature, reaction time, molar ratio of two substrates and
enzyme amount, et al) were screened out. Under the optimum conditions, 61.2% yield of the product was ob-
tained.
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