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Scheme 1 Asymmetric Reduction of Aromatic Ketones by Yeast cells Catalyzed
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Table 1 Asymmetric reduction of aromatic ketones

by yeast cells catalyzed

Aromatic ketones Conversion ee”
Acetophenone 87.9 94.4
Propiophenone 68.4 82.9

4 -Methylacetophenone 62.9 99.4
4<Choloracetophenone 35.4 75.8
Reaction conditions: 33 C, 24 h, ¢ g =50 mmol/L,

Cs —Cg
#ee=— x100% ,
cg +cp

€yeay =170 g/L

¢g and ¢, are the concentration of S and R products ,

Determined by GC with a CP-Chirasil-Dex chiral Column,
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Fig. 1 Effects of concentration of 8-CD and HP-B-CD on the substrate conversion

(1) : acetophenone; (2) : propiophenone; (3) : 4-methylacetophenone; (4) : 4<choloracetophenone

Reaction conditions are the same as in Table 1
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Fig. 2 Effects of concentration of 8-CD and HP-8-CD on the ee value

(1) : acetophenone; (2): propiophenone; (3) : 4<methylacetophenone; (4) : 4-choloracetophenone

Reaction conditions and determination of enantiomeric excess are the same as in Table 1
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Asymmetric Reduction of Aromatic Ketones by Yeast Cells Catalyzed

in the Presence of Cyclodextrins

ZHANG Wen-hu', LIU Xiang'"?, FANG Yun', FANG Zhi-jie’, XU Jian-he’
(1. School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, China;

2. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;

3. State Key Laboratory of Bioreactor Engineering, East China University of Science and Technology ,
Shanghai 200237, China)

Abstract; The asymmetric reduction of aromatic ketones catalyzed by yeast cell was studied using acetophenone,

propiophenone , 4 methylacetophenone and 4 choloracetophenone as substrates. The influences of additive 8-cyclo-

dextrin and hydroxypropyl-B-cyclodextrin on asymmetric reduction of aromatic ketones were also investigated respec-

tively. The results show that the conversion rate and the enantiomeric excess value were markedly affected by both

steric effect and electronic effect of substituted group. The reaction results were affected by cyclodextrions through

enhancing the catalytic efficiency of yeast fermentation broth and inclusion with the substrate, among which p-sub-

stituted group of the substrate aromatic cycle is the key factor. Suitable amount of joined cyclodextrins is 3 ~ 10

mmol/L according as different substrates.

Key words: Aromatic ketones; Cyclodexirins; Yeast cells; Asymmetric reduction; Biocatalysis



