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Abstract: By utilizing lipases that come from different microorganisms as catalyst, vinyl acetate as acyl donor, the asymmetric transesterifi-
cation resolution of (R,S)-a-phenylethanol in non-aqueous media was conducted. Among the 15 enzymes investigated, lipase PS from
Burkholderia cepacia showed higher activity and enantioselectivity. The effects of substrate concentration, reaction medium, enzyme dosage,
reaction time, temperature, and water activity on the reaction were investigated. The results indicated that the optimal reaction conditions
were as follows. The reaction was carried out with 5 mg/ml lipase PS, 0.3 mol/L (R,S)-a-phenylethanol, and 0.6 mol/L vinyl acetate in hex-
ane. The mixture was then shaken under 35 °C and 200 r/min with the initial water activity of 0.75 for 14 h. Under the optimal conditions,
the substrate conversion could reach 44.7% with 98.6% ee of (R)-phenylethyl acetate. Water activity was found to be an important factor to
the product enantioselectivity and substrate conversion.
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Scheme 1. Lipase-catalyzed transesterification resolution of (R,S)-a-phenylethanol.
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Table 1 Kinetic resolution of a-phenylethanol by transesterification reaction with different lipases

Enzyme Source ee, (%) Conversion (%) Stereoselectivity
Lipase A “Amano”6 (pH 6.0, 40 °C) Aspergillus niger 43.4 1.9 R
Lipase R (pH 7.0, 30 °C) Penicillium 69.9 0.7 R
Newlase F 3G (pH 7.0, 40 °C) Rhizopus sp 153 0.1 R
Lipase PS (pH 7.0, 50 °C) Burkholderia cepacia 97.1 42.4 R
Lipase F-Ap 15 (pH 6.5, 40 °C) Aspergillus javanicus 17.2 1.1 R
Lipase G (pH 5.6, 40 °C) Penicillium camemberti -12.4 0.4 S
Lipase AY (pH 7.0, 45 °C) Candida rugosa 159 1.9 R
Lipozyme TL IM (pH 7.0, 40 °C) Candida cylindracea 84.4 15.4 R
Lipozyme RM IM (pH 7.0, 40 °C) Rhizomucor miehei 78.2 8.8 R
Novozym 435 (pH 7.0, 60 °C) Candida antarctica 93.3 45.4 R
Lipopan F BG (pH 7.0, 40 °C) fusarium oxysporum 19.5 0.9 R
Lipopan S BG (pH 7.0, 40 °C) Aspergillus oryzae 24.7 0.1 R
Lipase A (pH 7.4, 40 °C) Candida antarctica 78.1 12.3 R
CCl (pH 7.2, 40 °C) Candida cylindracea -93.8 6.1 N
RCL (pH 8.0, 40 °C) Rhizopus chinensis 28.7 5.9 R

Reaction conditions: (R,S)-a-phenylethanol 0.3 mol/L, vinyl acetate 0.6 mol/L,

ee,— ee value of (R)-phenylethyl acetate (product).

solvent hexane, lipase 10 mg/ml, rotation speed 200 r/min, 24 h.
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Table 2 Transesterification of a-phenylethanol catalyzed by lipase PS

in different solvents

Solvent logP Conversion (%) ees(%) Stereoselectivity
Ethyl acetate 0.68 29.8 36.1 R
Dichloromethane  1.25 42.4 64.6 R
Trichloromethane 2.0 39.9 58.7 R
n-Hexane 3.5 45.6 72.6 R
n-Heptane 4.0 46.7 70.9 R
Vinyl acetate — 459 63.4 R

Reaction conditions: (R,S)-a-phenylethanol 0.3 mol/L, vinyl acetate 0.6
mol/L, lipase PS 10 mg/ ml, rotation speed 200 r/min, 37 °C, 24 h.
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Fig. 1. Influence of acyl donor/alcohol molar ratio on transesterifica-
tion resolution of a-phenylethanol. Reaction conditions: (R,S)-a-
phenylethanol 0.3 mol/L, solvent hexane, lipase PS 10 mg/ml, rotation
speed 200 r/min, 37 °C, 24 h. ees—ece value of (S)-a-phenylethanol
(substrate).
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Fig. 2. Effects of enzyme concentration on transesterification resolu-
tion of a-phenylethanol. Reaction conditions: (R,S)-a-phenylethanol

0.3 mol/L, vinyl acetate 0.6 mol/L, solvent hexane, rotation speed 200
r/min, 37 °C, 24 h.
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Fig. 3. Reaction curves of transesterification resolution of

a-phenylethanol. Reaction conditions: (R,S)-o-phenylethanol 0.3 mol/L,

vinyl acetate 0.6 mol/L, solvent hexane, lipase PS 5 mg/ml, rotation
speed 200 r/min, 37 °C.
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Fig. 4. Effects of temperature on transesterification resolution of
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a-phenylethanol. Reaction conditions:

rotation speed 200 r/min, 14 h.
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Table 3 Effects of initial water activity (a,) on transesterification

resolution of a-phenylethanol

Oy Saturated salt solution X% ee, (%)  ee (%)
0.11 LiCl 39.4 94.2 62.8
0.33 MgCl, 42.7 95.7 72.6
0.53 Mg(NOs), 42.8 94.3 72.3
0.75 NaCl 44.7 98.6 80.1
0.86 KCl 42.5 90.3 68.2
0.97 K,SO4 36.9 96.7 56.8

Reaction conditions: (R,S)-o-phenylethanol 0.3 mol/L, vinyl acetate
0.6 mol/L, solvent hexane, lipase PS 5 mg/ml, rotation speed 200 r/min,
35°C, 14 h.
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Fig. 5. Effect of a-phenylethanol concentration on the reaction. Reac-

tion conditions: solvent hexane, lipase PS 5 mg/ml, rotation speed 200
r/min, 35 °C, a,,= 0.75, 14 h.
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