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Fig. 1 Kinetic resolution of racemic 1-phenylethyl

acetate by biocatalysts
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Table 1 Some synthesis of fine chemicals by means of reductive processes catalyzed by isolated enzymes
Entry Product Biotacalys Production parameters
1 ($)-1 Ketoreductase fromCandida parapsilosis 10 kg/N. R. /ee,> 98%
2 (S)-2 ADH fromR. erythropolis/ FDH from C. boidinii Gram/72% yield/ee,>99%
3 (R)-3 Recombinat Ketoreductase 80 kg/N. R. /ee, >99%
4 (R)-4 Rec. ketoreductase from Lactobacillus kefir 100 kg/90% yield/ee,>99%
5 (8)-5 ADH fromR. erythropolis 25 kg/N. R. /ee, >99%
6 ($)-6 Genetically modified ADHs >200kg/90% yield/ee,>99%
7 (8)-7 Rec. ketoreductases, glucose and GDH 232.61 ¢/99% yield/ee,>99%
8 (S)-8 Engineered phenylalanine dehydrogenase >100 kg/98% yield/ee,>99%
9 (S)-9 Engineered KREDS fromCodexis Gram/99% yield/ee,>99%
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Fig. 3 Some chiral building blocks obtained through bioreductions catalyzed by isolated enzymes
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Fig. 5 Enzymatic cyclization of hydroxylated

chalcones to flavanones

St POAREHE AT I BRI, % ARt
FTFAE K 2 B9 . Janda 2555 I 1-26 2 R
WA R0 I B AR 2 A SR 25 A )5 e /R, A
I ARSI AR B SR 1L A g pebiih,
9 PR REEHEAL (R) - 1- 2R Z IR MRIR K %, 55 2 A4
FURBMEAL(S) - 1- R ZIRPRTE AR , 4R 0 T —Fh
SBA AN ] T AR FR AL YANG 257 #
JE TR 25 B R 2 B ISV 2 B, 95 4 1
WA 1 (BSA) (B Il 4 SR IR, 28 G e 1 e I
Iy ) ELA A e A K AR LR RS- 9 S5 Y
PSPPI, TR ST SRR R T TR
XEFRAKSR, SO B BTk B (ee>99% ) 5
IR GRE 41.7% ). Xu 1 e 8 277
TETCAFFEE T RIS sE ML IR YX1-40H10 4k (R) -
2 W IR A TG R P, R I X ek
— VAR, SHURRRHILL, BT T AR AL
(40 FAR D, (Eshr 5 R SO N R s
— BB 13 PR B ST R, BEE TS IIIRA, T
RE 22 N A R AL AT ) — AR T

2 BB RS

ZRHR A A AE T B RF P, Yy
JECACIHRT 1 SR 5 v e 14 S A BRI 4% o 45 e
MZHHARITAER . ER— DR AOnR i R 4L,
1+ J3E DIV M A — AR 9 i S 0 2 18] A ik
YR NZ AR RIS R rh R S e PR
BRI L UMATE, MR ZRERAR R | doE
PRI L T AR S B R A BRI
WETEITRA , AR 22 HTH 28 G0 1Y) i B 1l e 55
ik, S T RPX — A, A0k 2 S
AN FHAAFRE . H RO 2 e T
HRGHER Z T RS BT IR ES e 2
BRI 28 48 -5 2k T 4 40 M AR AL 1 22 iR IK ] AR 42 3

Rk



55 6 4]

P AR TV A R SE T 585

2.1 ETHEBBENSHEARS

Gt 2R, K ARG A AL SR B T RO
fATE . SR BUR) 2 A, EECH A
PRI, T 5K AR L, SRR R A &
il AR A K 22 5 B, AN 25 PECHL A T 3 2%
WIS BUAS K & | e RV HERE . PN S 4y
B, R G AE WA 0 BT G A Xue

SRR A P B PR 0 22 B R G 0%
TR R SR : TN TR R GERUN, X
iS5 =R RGN I, %0 BT A i A 1
faERiEs b PRSI RAEINAE,, RRNALIE
A ML TE RSN T bl IRRZNEEIR, £
FTFOFEA T .

ZHFHCH R G0 (3R2) Zad im304F 1y & ', H i

x2 ZEHMERGRNA

Table 2 Applications of multi-enzymatic process

Type Enzymes involved
Formate dehydrogenase
NAD(P)*—NAD(P)H Glucose dehydrogenase
Alcohol dehydrogenase
Co-factor Glutamate dehydrogenase
. NAD(P)H—NAD(P)"
regeneration NADH oxidase

NDP—NTP(N=A, C, U)

NMP—NDP(N = A, C)
Shift equilibrium Removal of intermediate

Removal of byproduct

Pyruvate kinase

Polyphosphate kinase

Creatine phosphokinase

Nucleoside monophosphate kinase
Acylglucosamine 2-epimerase and acid aldolase

Lactate dehydrogenase
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Fig. 6 Recycle systems for NAD(P)H in ERED

synthetic applications
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Fig. 7 Three-enzyme sequence for the synthesis of 2-(3-aminocyclohexyl) acetic acid methyl ester derivatives
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Fig. 8 Asymmetric reduction of the racemic substrate to a chiral product, and the NADPH regeneration

system using recombinant E. coli cells

NADH

N/
£

NA PntAB NADH
NADPH NADP*

O/v o
©>\/ |
@ (j>\/
P19 ] FH B 20 KM A 1 200 B P ) Sl B P A R ek

SN IR AT 0T W A S 2 P17 1
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chiral product, and the Coenzyme regeneration system

using recombinant E. coli cells
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