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Abstract

Asymmetric enantioselective resolution system using epoxide hydrolase activity of Aspergillus niger LK was
developed and operated for the production of optically pure styrene oxide. Two-phase hollow-fiber reactor system was
employed for the enhanced solubility of racemic styrene oxide in organic phase and protection of epoxide hydrolase
activity in aqueous phase. For the removal of phenyl-1,2-ethandiol, the inhibitor of epoxide hydrolase, cascade
hollow-fiber reactor system was also developed. Chiral (S)-styrene oxide (39 mM in dodecane) could be asymmetrically
resolved with high enantiopurity (> 99% ee) using these reactor system.
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Fig 1. Schematics of aqueous/organic hollow-fiber reactor
for asymmetric resolution of racemic styrene oxide
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Fig. 2. Schematics of cascade aqueous/organic hollow-
fiber reactor for asymmetric resolution of racemic
styrene oxide
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Table 1. Asymmetric resolution rate of styrene oxide in
various organic solvents by A. niger LK

Organic solvent log P Reaction rate”
None° - 104
Pentan 3.0 39.8
Cyclohexane 32 36.7
Octane 45 43.2
Decane 5.6 46.6
Dodecane 6.6 51.8
Diethyether 09 6.9
Methanol -0.8 135
Dimethylformamide -1.0 244
Dimethysulfoxide -1.3 335

°Hydrolysis reactions were performed in solvent systems
containing 0.3(v/v) organic solvent.

"Relative values of enantioselective hydrolysis rate of (R)-
styrene oxide compared to hydrolysis rate in aqueous buffer.
“Enantioselective hydrolysis in aqueous buffer.
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Fig 3. Asymmetric resolution of racemic styrene oxide
in an aqueous/organic hollow-fiber reactor system
((R)-styrene oxide (@), (S)-styrene oxide (O), enantiomeric

excess ()
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Fig 4. Asymmetric resolution of racemic styrene oxide in
a cascade aqueous/organic hollow-fiber reactor system
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