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Fig.2  Effect of initial water activity on the lipase-catalyzed

12 enantioselective ammonolysis of racemic
phenylglycine methyl ester
Reaction conditions 10mmot L~! phenylglycine methyl
1 ester 10mL tert-butanol SpL 1 3-dioxybenzene 10mg/mL
lipase Novozym435 shaken at 150r/min  30°C
1
30 h
5%
Table 1 Effect of organic solvents on the 2.3
lipase-catalyzed enantioseletive ammonolysis
of racemic phenylglycine methyl ester
The added organic solvent of mmol L% mg=% h~! E 35°C
1 2-dichloride ethane 0.022 23
Tert-butanol 0.048 20 40C
Benzene 0.042 18
MIBK 0.04 17
Cyclohexane 0.049 15
3
Heptane 0.054 13 0.06 50
Reaction conditions 10mmol L~ ! phenylglycine methyl ester Spl 1 3- ~ ——v 10
dioxybenzene 10mg/mL. lipase Novozym435 shaken at 150r/min 30°C = 004 e F
g 130
- S
ol 120
g 0.02
e 110
=
0 .y
0 10 20 30 40 350 60 70
T/C
3
2.2 Fig.3  Effect of temperature on the lipase-catalyzed
ammonolysis of racemic phenylglycine methyl ester
Reaction conditions 10mmol L~" phenylglycine methyl
ester 10mL dehydrated tert-butanol SpL 1 3-dioxybenzene
10mg/mL lipase Novozymd35 shaken at 150r/min
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4
N N- DMF
5
N N- 3 Span80
2 N N-
8l Table 3 Effect of Span80 on lipase-catalyzed enantioselective
N N- N N ammonolysis of phenylglycine methyl ester

8yl Amount of Span80/ mg/mL v/ mmot L™" mg=" h~! E

N N- 0 0.048 20

0.068 0.047 22

0.136 0.047 25

0.272 0.046 29

0.48 0.045 27

1.36 0.046 25
2 N N- Reaction conditions 10mmol L~' phenylglycine methyl ester 10mL

dehydrated tert-butanol ~ 5pl. 1 3-dioxybenzene  10mg/mL  lipase No-
vozym435  shaken at 150r/min  30°C
Table 2 Effect of N N-dimethyl formamide on lipase-catalyzed

enantioselective ammonolysis of phenylglycine methyl ester

4
Amount of N N-dimethyl formamide/p:L v/ mmot L™" mg=" h~' E
0 0.048 20 Table 4 Comparison of lipase-catalyzed ammonolysis alcoholysis
4 0.052 22 and hydrolysis of phenylglycine methyl ester
6 0.055 24 Ammonolysis hydrolysis Alcoholysis
8 0.061 27 Ethanol 1-propanol 1-butanol
vo/ mmol L% mg=" h=' 0.048  0.0025 0.013 0.009  0.004
10 0.067 25
E 20 0 0 0 0
12 0.069 24
Reaction conditions The same as Table 3 except for different acyl acceptor
14 0.070 22

Reaction conditions 10mmot =" phenylglycine methyl ester 10mL de-
hydrated tert-butanol 5pL 1 3-dioxybenzene 10mg/mL lipase Novozym435 3
shaken at 150r/min  30°C

N m435
Tween80 ovon
Tween20 Span80  Span85
Span80
0.75 35C
Tween80 Tween20  Span85
Span80
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Lipase-catalyzed Enantioselective Ammonolysis of Racemic Phenylglycine
Methyl Ester in Organic Solvent

DU Wei® ZONG Min-Hua GUO Yong HE Jun ZHANG Yuan-Yuan XIE Zhao-Lin TLOU Wen-Yong
Biotechnology Department ~ South China University of Technology — Guangzhou 510640  China

Abstract A novel reaction-enzymatic ammonolysis discovered in the mid of 1990s has been demonstrated to be a very promising
alternative in the preparation of optically pure compounds. The effects of organic solvent initial water activity temperature and
additives on lipase Novozyn¥35-catalyzed enantioselective ammonolysis of racemic phenylglycine methyl ester were investigated
systematically in this paper. Enzymatic reaction of ammonolysis showed higher activity and enantioselectivity than the correspond-

ing reaction of hydrolysis and alcoholysis.
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