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Enantioselective production of (R)-1-phenylethanol by a novel marine microbial
carboxylesterase
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Abstract: Deep-sea microbial esterase BSE00077 can efficiently resolve (%)-1-phenylethyl acetate and generate (R)-1-
phenylethanol. The optimal working conditions for the enzymatic resolution of (+)-1-phenylethyl acetate by marine microbial
esterase BSE00077 were found to be: 50mmol/L (x)-1-phenylethyl acetate, 10% n-heptane (v/v), pH 7.0, 30°C for 2h. After
process optimization, desired optically pure product (R)-1-phenylethanol was obtained with an enantiomeric excess of over
99% and a conversion of over 30%. Esterase BSE00077 can also enzymatically resolve some other racemic 1-phenylethyl
esters with different chain lengths. We found that the chain lengths could greatly affect the enantiomeric excess of desired
product. Esterase BSE00077 is a novel marine microbial esterase with great potential in the asymmetric synthesis of

(R)-1-phenylethanol as well as of other chiral chemicals in industry.
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Fig. 1 Enzymatic kinetic resolution of (+)-1-phenylethyl acetate by esterase BSE0O0077
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Tab. 1 Effects of temperature and pH on kinetic resolution by esterase BSE00077
Ic 1% 1% pH 1% 1%

25 96.17 + 0.47 37.12 132 6 99.50 + 0 9.20 £ 1.72

30 96.21 + 0.88 42,51 + 1.45 7 93.27 +1.08 41.64 + 2.44

35 95.53 + 0.35 44,54 +1.74 8 91.94 + 0.64 45.32 + 1.69

40 95.25 + 0.95 37.28 £0.77 9 91.23 +0.52 47.10 +3.07

45 85.30 + 0.81 9.96 +1.31

) pH ; , 10%
(1 pH 6.0 , 2.3 BSE00077
9.2%, pH 7.0 pH ,
2.2 BSE00077
, , 2
2 , , )
, 90% 94%,

50mmol-L7t



58

Vol. 36, No. 3/ May, 2017

%2 BHIRTIIEiEE BSE00077 43 HY 200

Tab. 2 Effects of organic solvents on kinetic resolution by esterase BSE00077

Ig P’ 1% 1% E
94.35 £ 1.05 27.90 £0.79 49.38 + 4.27
-1.35 93.75 £ 0.67 31.76 £ 1.44 47.97 +4.38
-0.72 93.63 £ 0.45 7.33+£1.38 32.80 £ 1.95
2.68 >99.00 5.04 £0.69 209.65 + 1.56
3.14 94.14 £ 0.88 14.37 £ 1.05 39.24 £ 3.68
3.94 94.49 £ 0.95 31.73 £3.41 55.36 £ 6.25
4.47 94.81 £ 0.68 31.72 £ 2.44 58.53 £5.12
5.01 94.23 £0.79 32.03+1.75 52.77 £ 5.76
N , www.chemspider.com
100 . . 1100 2.5 BSE00077
-
< 80 {50 BSE00077 1-
EE 60 160 é ,
g v —— PR A v 2 ¢4 ’
£ 20 A % {20 =99%, 2
. BSE00077

0
0O 10 20 30 40 50 60 70 80 90 100 110
TS HHe i /(mmol- L)

2 BSE00077
Fig. 2  Effects of substrate concentration on Kinetic
resolution
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Tab. 3 Time proceeding of Kinetic resolution of (R,
S)-1- phenylethanol catalyzed by esterase BSE00077

/h 1% 1%
0.5 99.19 +0.14 23.79+1.03
1 99.12 +0.12 25.68 +0.92
2 99.03 +0.09 30.71 £ 0.67
3 98.14 +0.48 36.22 +2.31
4 97.00 + 0.47 40.60 +1.94
5 96.45 +1.01 42.33+2.04
6 94.48 +0.89 43.57 +1.87
7 94.53 +0.36 43.53 + 1.44
8 94.43 £ 0.42 43.61 +1.37

% 4 M5B BSE00077 $h 9 A Bt £ iKY 1-K ZE s
Tab. 4 Enzymatic Kinetic resolution of 1-phenylethyl
esters with different chain lengths by esterase BSE00077

/h [(mmol-L™h™h) 1% 1%
0.5 23.79 99.19+0.14 23.79+1.03
0.5 23.84 90.22+ 051 23.84+ 155
0.5 10.40 91.67+0.73 10.40 +0.28
3
(Panda et al, 2005; Salameh et al, 2007)
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) 1- ,
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1 pH
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Zheng
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Tab. 5 Comparison of resolution of 1-phenylethanol by
different esterase/lipases
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(2:8) , _— o
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