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Fig. 1 Reaction time course of the asymmetric reduction of
acetyltrimethylsilane catalyzed by immobilized Saccharomyces
cerevisiae cells in aqueous phase and water/ organic solvent
biphase
reaction medium: 10 ml 50 mmol/ L Tris- HCI buffer ( pH 7.3) + 10 ml
whexane or 10 ml water; ¢ = 30C; 0.15 g/ml immobilized
Saccharomyces cerevisiae cells; shake speed: 150 o/ min. ® —m: Yield
( ¥) in aqueous phase; © o Yield in water/ organic solvent biphase;
® — @ ¢einaqueous phase; © — O: e in water / organic solvent

biphase.
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Fig. 2 Effect of shake speed on the initial reaction rate
reaction medium: 10 ml 50 mmol/ L Tris-HCI buffer (pH 7.3) + 10 ml

L leg-

Initial reaction rate/

hexane; 1= 30°C; 0.15 g/ ml immobilized Saccharomyces cerevisiae cells.
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Table 1 Effect of hydrophobicity of organic solvents on the reaction’

Reaction rate/

Organic solvent lz P

mmol* L™ '« h~
Ir octane 4.50 0. 294
ir heptane 4.00 0. 365
ir hexane 3.50 0. 421
cyclohexane 3.00 0. 305
diisopropyl ether 1. 90 0.233
ethyl acetate 0. 68 0. 182

L tih Yield/ % eel Go

)
60 85.5 81.3
50 90.3 92.6
46 91.6 94.9
56 88.2 92. 4
68 80.7 90. 1
72 83.3 87.8

“ reaction medium: 10 ml 50 mmol/ L Tris HCI buffer (pH 7.3) + 10 ml different organic solvents; t= 30T,
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Table 2 Effect of the volume ratio of water phase to organic

phase on the reaction”

_ Reaction rate/
Vil Ve t/h

mmol* L™ '*h” l'g_ !

Yield/ %  eel %

3/10 0. 354 48 90.2 93.4
5/10 0.411 42 94.3 94. 4
10710 0. 341 46 93.9 94.5
15/ 10 0. 320 52 92.6 94. 1
20/ 10 0. 300 52 91. 4 94. 6
25/10 0. 264 60 87. 4 93.2
30/10 0. 248 64 89.5 94.1

" reaction medium: different volumes of 50 mmol/ L. Tris HCl buffer

(pH 7.3) + 10 ml rr hexane; (= 30T.
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Table 3  Effect of pH in water phase on the reaction’

Reaction rate/

pH tih o Yield/ %  eel %
mmol* L™ Teh™ Teg™!
5.5 0.296 56 86.5 95. 1
6.0 0.283 56 84.3 94. 1
6.5 0. 309 52 83.6 93.8
7.1 0.325 54 89.7 95.8
7.3 0. 331 48 93.2 94. 3
7.5 0. 340 48 95.3 92.8
8.0 0. 382 45 94.5 95. 4
8.5 0. 367 50 90. 6 94.2
9.0 0.333 52 86.7 93.9

“ reaction medium: 5 ml 50 mmol/ L Tris HCI buffer (with different

pH) + 10 ml wHexane; = 30C.
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Table 4 Effect of reaction temperature on the reaction’

Reaction rate/
1/ C t/h

Yield/ %  eel %
mmols L™ Teg™ Te ™!

20 0.328 54 97.0 92.6
25 0.334 50 97.0 95.5
30 0.429 40 96. 8 95.7
35 0. 488 34 82.6 96.0
40 0.531 30 62.7 96. 1
45 0. 649 24 41. 1 96. 5

" reaction medium: 5 ml 50 mmol/ L Tris HCI buffer (pH 8) + 10 ml

r Hexane.
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Asymmetric Microbial Reduction of Organosilyl Ketone with Immobilized
Saccharomyces cerevisiae Cells in Water/ organic Solvent Biphase System’

LOU Wen Yong, ZONG MirHua ™, FAN Xiao-Dan, LU Jie Quan, DU Wei
( Department of Biotechnology, South China University of Technology. Guangzhou 510640, China)

Abstract

immobilized Saccharomyces cerevisiae cells in water/ organic solvent biphase system was studied. The effects of

Asymmetric microbial reduction of acetyltrimethylsilane to ( — )- I-trimethylsilylFethanol with

shake speed, the hydrophobicity of organic solvent, volume ratio of water phase to organic phase, pH of aqueous
phase and reaction temperature on the initial reaction rate, maximum yield and enantiomeric purity of the
product were systematically explored. All the factors mentioned above have important effects on the reaction. m
Hexane is found to be the best organic solvent for the reaction. The optimum shake speed, volume ratio of water
phase to organic phase, pH and reaction temperature are 150 r/min, 1/2, 8 and 25~ 30 C respectively for the
reaction, under which the maximum yield and enantiomeric purity of the product are as high as 96. 8% and
95.7% (ee) respectively.

Key words acetyltrimethylsilane, immobilized cells, Saccharomyces cerevisiae, asymmetrie reduction, (- )-1-

trimethylsily}F ethanol
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