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WFFERE R OMEEE (Z30) @ The catalytic function of versatile biocatalysts such as lipase
and carbonyl reductase were improved by rational design or random mutagenesis, and useful
optically active compounds were synthesized. @D Catalytic activity and
enantioselectivity of lipase toward poor substrates have been dramatically improved by
rational design. @ The bioreduction of a , « —difluorinated B —-keto ester with
recombinant £ coli gave the corresponding optically active alcohol, which was converted

into «, a—difluorinated B —amino acid derivative.
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Table 1. Kinetic resolution of 1 with the

wild-type and mutant enzymes.

OH lipase OAc OH
N el RSN

R Ph AcOCH=CH, R Ph R Ph
1 i-Pr,0, 30 °C (R)-2 (S)-1

a: R=(CH,)4CHz b: R = (CH,)sCH;3
c: R = (CHy)4CF3 d: R = (CHy),(CF,),CF3

time conv

entry 1 lipase h) (%) E
1 la wild-type 41 23 5
2 la 1287F 41 46 32
3 la 1287A 41 20 1.4
4 la 1287F/1290A 2.5 50  >200
5 la  I287F/I290F 41 10 4
6 1a 1290A 41 41 79
7 1b wild-type 41 39 9
8 1b 1287F 22 47 71
9 1b  1287F/1290A 4 47  >200
10 1c wild-type 41 34 14
11 1c 1287F 22 47 55
12 1c I1287F/1290A 4 50  >200
13 1d I1287F/1290A 75 19 10
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Table 2. Substrate scope of the 1287F/1290A

double mutant and the wild-type enzyme.

1287F/1290A
time conv conv
entry 1 (h) (%) E (%) E

wild-type

1 le 7 39 >200 0 -
1f 22 46 145
1g 65 41 >200 3
1h 7 42 >200 3
1li 54 45 >200 4 -
1j 7 37 >200 2
1k 7 41 >200 0
1 3 50  >200 45 68
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Table 3. Dynamic kinetic resolution of secondary
alcohols using the I1287F/1290A double mutant
and the Ru catalyst.

3 time % yield (% ee)
entry 1 (mol%) (h) (R)-2  ketone
1 la 10 72 88(94.6) 2
2 le 10 72 88(94.7) 1
3 1f 10 120 55(96.1) 29
4 1g 10 72 87(95.4) 9
5 1h 10 72 85(96.9)
6 1j 10 72 67(939) 16
7 1k 10 72 78(98.4) 5
8 11 4 24 87 (96.1) 0
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Table 1. Asymmetric reduction of 2 with carbonyl

reductase.
o o OH O
recombinant E. coli :
R NADP*, glucose, buffer R
F 2 F a: R = OEt F 1 F
b: R =CgHsg
ketone alcohol 1

entry 2 M)  (g/L) % yield (% ee)

1 2a 03 50 55 (>99)
2 2a 04 67 61 (>99)
3 2b 03 60 74 (>99)
4 b 06 120 82(>99)
5 2b 1.0 200  84(>99)
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