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The cell concentration of Saccharomyces cerevisiae BS is 2.15 mg/mL

dry weight/reaction volume  The substrate concentration is 6.47 mmol/L.
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Table 1 The result of reduction of 2’-chloroacetophenone 24h
with four strains of yeast 4.1 2.

Strains Yield/%  Enantiometric excess ee% R-2'- -1-
Saccharomyces cerevisiae P2 10 99.6 100% 2-
Saccharomyces cerevisiae BS 74 100 5%
Candida pseudotropicalis 104 32 97.0 5% 2% 0.5%

Candida wilis 1257 54 95.9 0.5% 5%

26% T4% 55% 20% 47%  41%
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Table 2 The addition of substrate consequently and the 100r —
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3
Samples Yield/% ec% 3 6or
6.47mmol/L 2'-chloroacetophenone 2 100 401
6.47mmol/L 2’-chloroacetophenone + 0.5% ¢/g glucose 46 100 20
6.47mmol/L 2'-chloroacetophenone + 5% V/V ethanol 69 100 0 . : . x : !
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B5 Fig.6 The effect of cell concentration of Saccharomyces
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Table 3 The influence of cultivation condition of Saccharomyces -20 0 10 20
Substrat tration/ /L
cerevisiae BS and reaction condition on reduction ubstrate concentration/(mmoliL.)
7 B5
Culture condition Reaction condition  Yield/ % ee%

Anoxybiotic cultivation Shaking 20 100 2.15 mg/ml. /

Anoxbiotic cultivation No shaking " 100 Fig.7 The effect of the concentration of the substrate
Oxybiotic cultivation Shaking 7 100 on the formation of R -2’-chloro-1-phenyl-ethanol
Oxyblotic cultivation No shaking 38 100 2.7 pH

The substrate concentration is 6.47 mmol/L  the cell concentration of B5
saccharomyces cerevisiae BS is 2.15 mg/mL dry weight/reaction volume .
pH 2.15mg/mlL.
2.5 BS / 6. 47mmol/LL 5%
30C 24h 8
6 BS  pH 5.0~ 10.0 pH
6.47mmol/L n
p
100% 100%
2.8
pH 7.0
2.15mg/mL /
B> 6.47mmol/L. 5%
100%
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Abstract R -chlorprenaline a selective activator of 3, receptor and an effective drug for bronchitis and asthma is industrially
prepared from R -2'-chloro-1-phenyl-ethanol. In this communication we describe 1 the identification of Saccharomyces cere-
visiae BS as an effective host for stereoselective reduction of 2’-chloroacetophenone to R -2’-chloro-1-phenyl-ethanol ~ 2 the
presence of ethanol enhances the conversion and 3 the biochemical factors that effect the yield of the product.

Among the four yeast strains capable of reduction 2'-chloroacetophenone to R -2'-chloro-1-phenyl-ethanol we screened
Saccharomyces cerevisiae B5 showed the highest activity and stereoselectivity and was used for the subsequent study. The effect
of the presence of methanol ethanol 2-propanol 1-butanol glucose glycerol and lactic acid was first investigated as it was
previously reported that they increased the yield and stereoselectivity of the reaction. The addition of the co-substrate methanol
ethanol 2-propanol 1-butanol glucose and glycerol favored the formation of the 2’-chloroacetophenone to R -2'-chloro-1-phe-
nyl-ethanol. Lactic acid inhibited the enzyme activity. Ethanol is the best co-substrate among the seven co-substrates and under
the optimum concentration of 5% the yield of R -2’-chloro-1-phenyl-ethanol was increased from 17% to 74% . The oxidation
of ethanol regenerates NADH required for the reduction.

The effects of the reaction time pH cell concentration substrate concentration and temperature on the reduction were in-
vestigated next. The enantiometric excess of R -2'-chloro-1-phenyl-ethanol reached 100% under the optimal condition
pH8.0 25°C and 5% ethanol. The product yield went up with the increasing Saccharomyces cerevisiae BS concentration and
reached 100% when the cell dry weight was 10.75 mg/mL and 2'-chloroacetophenone was 6.47 mmol/L. The yield of R -2'-
chloro-1-phenyl-ethanol decreased sharply with the increase of substrate concentration as the high concentration of substrates is
toxic to the cell and inhibits the activity of reductases. The aerobic cultivation of the yeast and shaking during the reaction in-
creased the yield of R -2'-chloro-1-phenyl-ethanol. The yeast can be reused up to 15 times. This research paves the way for

economical preparation of chiral 2'-chloroacetophenone to R-2'-chloro-1-phenylethanol .

Key words 2'-chloroacetophenone R-2'-chloro-1-phenylethanol asymmetric reduction enantioselectivity
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