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Scheme 1 Light-control asymmetric reduction of acetophenone

Table 1 Effect of light on the reduction of acetophenone by Rhodobacter sphaeroides *

Condition t/h Yield (% ) e.e. (%) config.

Light 24 76 >99 S
72 90 >99 S

No light 24 — — —
72 — — —

# Rhodobacter sphaeroides: 10 g( wet mass) in 50 mL culture media( pH =7.2) ; acetophenone : 0.1 mL; anaerobic environment:

filled with nitrogen; 30 °C.
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Fig.1 Effect of concentration of DCMU Fig.2 Eeffect of cell mass concentrations
Rhodobacter sphaeroides:10 g( wet mass) in 50 mL culture media Acetophenone: 0.1 mL in 50 mL culture media(pH =7.2);
(pH=7.2); acetophenone: 0.1 mL; anaerobic environment: anaerobic environment : filled with nitrogen; 30 °C; 72 h.

filled with nitrogen; 30 C ; 72 h.
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Fig.3 Effect of substrate concentration Fig.4 Effect of pH
Rhodobacter sphaeroides 10 g ( wet mass), in 50 mL culture Rhodobacter sphaeroide; 10 g ( wet mass) in 50 mL culture
media( pH =7.2) ; anaerobic environment: filled with nitrogen; media; acetophenone 0.1 mL; anaerobic environment: filled
30 C; 72 h. with nitrogen; 30 C; 72 h.
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Light-control Asymmetric Reduction of Acetophenone by Microorganism

WANG Meng-Liang, DU Gang, LIU Dian-Sheng "
(Institute of Modern Chemistry, Shanxi University, Taiyuan 030006, China)

Abstract Rhodobacter sphaeroide as a new biocatalysts were investigated in the asymmetric reduction of ke-
tones to chiral alcohols. The cells were used in an aqueous system for the asymmetric reduction of acetophe-
none to prepare (S)-1-phenyl-ethanol by photo-electron-transfer reactions. It is found that higher product
yield and product enantiomeric excess could be achieved. The results show that the enantiomer excess of the
chiral alcohols was up to 99% (e. e. ) and the yield is more than 90% . The effects of DCMU and the optimal
reaction conditions on the reaction were investigated. The results show that the reaction was controlled by light
completely, the optimal substrate concentration is 17.0 mmol/L, the optimal cell mass concentration is
0.2 g/mL, the optimal pH is 7—=8, the optimal reaction time was 72 h.

Keywords Photosynthetic bacteria; Asymmetric reduction; Photo electron-transfer; Acetophenone; Chiral

alcohols
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