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Fig.1 Desymmetrization by stereoinversion

(The red arrow indicates that this step is a selective reaction)
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Fig.2 Desymmetrization by stereoinversion of racemic 1-phenyl-1, 2-glycol
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Fig.3 Desymmetrization by stereoinversion of racemic alanine
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Fig.5 Desymmetrization by stereoinversion of racemic phenylalanine
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Fig.6 Desymmetrization by stereoinversion of racemic 1-phenethyl alcohol
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Fig.7 Desymmetrization by stereoinversion of racemic 2-hydroxyphenylacetic acid
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(The red arrow indicates that this step is a selective reaction)
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Fig.9 Linear desymmetrization of racemic 4-p-hydroxyphenyl-2-butanol
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Fig.11 Linear desymmetrization of racemic 1-phenethyl alcohol
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Fig.13 Linear desymmetrization of racemic 1-phenyl-1,2-ethylene glycol
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Fig.14 Cyclic desymmetrization 1

(The red arrow indicates that this step is a selective reaction)
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(The red arrow indicates that this step is a selective reaction)
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Fig.17 Cyclic desymmetrization of racemic 2-phenylpiperidine
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Fig.18 Cyclic desymmetrization of racemic 2-n-butylcyclopentane

SN e e Ak 5 1 008 B 25 X PR AL 2 3w R
108 3 I Tl o SV TS ) T R T A A AL S i A
FIWEHE IR . A0 Ferraz 2527 ) Sk U5 T B
22 B2 HE AR DB B ( CALB ) 3£ PEMEAL(R ) -1-
RORERFRI(R)-2- WA -N- (1- K L 5E) L
Jiie . (S)-1- % L e w AR AL NI E(E 19), 152
(S)-2- B -N- (1- RO HL) Skl , ¥k ik
#| 95.0%, ee {H >99.0%.

[0]
NH, )J\/O
o N h
| S /O\ALO/ o | =
Lz CALB, acetone , 70°C *~__=
SR)—I— . (S)-2-methoxy-N
phenylethylamine (1-phenylethyl)acetamide
+  NH, + NH,

-1-
pheny et)hylamine (5)-1-phenylethylamine

MNA @ 4.5% Pd

HCO,NH,, 1.5 eq
Na,CO;, 12 mg

P19 SN JE 1- 5 SR L XS FRAE

Fig.19 Cyclic desymmetrization of racemic 1-phenylethylamine

3.2
SN BERE AL S PIRIPEER X FRAE 1 38



478 4 7 O fk

i35 %

1L /A M A R S M e R S AL Ak
HEALFIGT R AR BRI, 2250 R IR 2]
B —TFMERE . )10 Magallanes-Noguera 2523 4:F [
AT HIKIE T G. jasminoides YEHETEEAL . TR
FEANARIEPEVER B, AL AMIHIE 1- 28 S REAE 34 25
XFFRAL , 13 BI(R ) -1- R OEE |, b3 h 84.0%, ee
{H} 97.0% (& 20).

OH OH

o

(5)-1-phenethyl alcohol

(8)-1-phenethyl
alcohol

+ +
- 0

G . jasminides
-
Tris-HCI , pH 6.5

(R)-1-phenethyl
alcohol

KOH
K120 SMFTE 1- 2 S BRI L X FRAE

Fig.20 Cyclic desymmetrization of racemic 1-phenethyl alcohol

PEIR X FRAL 130 ] 38 3 2 5 1 340 i Al a2
YRR A, DAeAs 2 B bR 0w a1 an
Nosek 22 LW AN e LR AP A9 (S ) - Xt A 22 BT B
AR E ALY i ( MsrA ) SEPerE i 545 33k T
PEGRALY TR R, PR b A A R B A
TRENSMEBE N . JEIA SN 24 h, 152 (R - AR (&
21), 5ALFEH 90.0%, ee i >99.0%.

0 o
N /S"\RZ RI/S \Rz
(R)-sulfoxide (R)-sulfoxide
+ +
o-
' MsrA - S
s PBS (pH 7.5)37 °C R Ng

Rl / "\ Rz
(S)-sulfoxide

oxazolidine oxidant

aqueous solutions / decane (20 : 1)37 °C

P21 SN B EER 2505 Fr ik

Fig.21 Cyclic desymmetrization of racemic sulfoxide
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Fig.22 Cyclic desymmetrization of racemic 1-phenethyl alcohol
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(The red arrow indicates that this step is a selective reaction)

— 2P0 R AR 2 B 2 X6 Rk 3 e T R 4 20 i
HEALSNF NS P AT, T b X6 B A v ) — o gk
PRLL A AULR B I D) — ok B (A ) A e A A
M3 [R]—Fg B X wetA . 4 Schober 251 24 4h
THIECS ) - i 92 P - ) 2o {15 P 0 T4 4 19 I il ( PAS )
KR, (R ) - BEFR TR 5518 %0 0% T A1 P el o A TR T



sl

R SMHBEAL S W E WAL 20 BRI 5 479

(PISAL) I , Fe A5 5] B — 74 o hle 4 o it (&)
24), #:ALZ R 82.0%~90.0%, ee 1HH 95.0%~99.0%.

SO,

> "N

]}‘1

(8)-sulphonate OH|

Q\sb\ X\% N\

/
/k «0‘

(R)-sulphonate

P24 SN TRERSTRTE A 0T i 2 3R 200 Fr b

Fig.24 Enantioconvergent process desymmetrization of racemic

(R) or (S)-secondary alcohol

sulphonate

— 25X A 2 TR R FR A A T S e Ak /T
AT 53 S35 R A A SN T EC B0 P R A )Xo ke
SESZBL L 1 A0 Wa 2556 S BT T S 206 R
I (S )- XA 5 PR /K il 2 (VIEH2 )R,
(R)- XF WA 5 PR S0K A 1 (VeEHL ) S, 153

KOH

(R)- MfFEAIE L “ /(25 ), HeAb RN 71.5%,

ee {H} 99.0%.

0
2 2
&A
ON
3
e
+ o

(R)-p-nitrostyrene oxide

&
\\\ M <| \X(‘ ‘9
Q
D
ON

(S)-p-nitrostyrene oxide

P25 SMEBEXTTEEEA LA A A B XA 2 3R L xR ik

Fig.25 Enantioconvergent process desymmetrization of racemic
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Fig.26 Enantioconvergent process desymmetrization of racemic 3-methyl-3, 3-dihydroxy cyclohexanone
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Fig.27 One-step desymmetrization

(The red arrow indicates that this step is a selective reaction)
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Research Progress in Biocatalytic Desymmetrization of
Racemic Compounds

SU Ya-min, DAI Da-zhang’
( School of Chemistry and Chemical Engineering, Beijing Institute of Technology, Beijing 100081 )

Abstract: The biocatalytic desymmetrization of racemates of chiral compounds is the focus, difficulty and hotspot in
the field of biological and organic synthesis currently, and it is also an important way to prepare optically pure chiral
compounds. In this paper, the methods for biocatalytic desymmetrization of chiral compounds developed in recent
years are summarized as desymmetrization by stereoinversion, linear desymmetrization, cyclic desymmetrization,
enantioconvergent process desymmetrization and one-step desymmetrization. The principles, characteristics and
application progress of these methods are respectively introduced and their future development trends are prospected.

Key words: chiral compounds; racemates; biocatalysis; desymmetrization
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