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Enantioselective Synthesis of Ethyl(R)-2-Hydroxy-4-Phenylbutyrate Mediated
by Saccharomyces cerevisiae in Organic Solvents

SHI Yu-gang, FANG Yun, JIANG Nan, XIA Yong-mei*®
(School of Chemical and Meterial Engineering, Southern Yangtze University, Wuxi 214036, China}

Abstract; The asymmetric reduction of ethyl-2-oxo-4-phenylbutyrate (OPBE) catalyzed by
bakers’ yeast{Saccharomyces cerevisiae) in organic solvent to synthesize optically active ethyl-2-
hydroxy-4-phenyibutyrate (HPBE) was investigated in detail, The conditions for asymmetric
reduction were also studied, The reaction was run in agueous diethyl ether at 30°C for 24h under
the catalysis of bakers’ yeast, which preincubated for 2h in the presence of phenacyl chloride. As
a result, both higher chemical yield (78.25%) and higher stereoselectivity (82, 25% ee) were
obtained at the optimum pH 7. ¢, dosage of water 30 g/L. and substrate concentration 5 mmol/L,
respectively,
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1.1 ERS6E

Saccharomyces cerevisiae : 1 ZE@ s TES,
WU-DHESERARAESE b TA 4 — A Fdry
yeast: %+ 1} TV ¥ B T R HK & F R
OPBE, 8 fF 59%, Rt DR L E RN ™= & (R)-
HPBE, #if 99% ,ALDRICH k2 A &8~ Ko ¥
REZTCaPC), HE 99%, ML R EZ M
I HAER S s, PEEZ(ER) &
BAERFAT S, 95-1 DERBEES. LEE
FIERT P8 R20] RE R AR LR 4R
FRAFT&H;GCOT90 RS A AL B i
HALRAE RS ™ F Trace MS-GC B A L.
FINNIGAN {{f5AF) ™ &.
1.2 BRS9WAE

FrER 4 0.2 g OPBE 55 50 mL ¥ E R A E T4
Fk R R, BB B B B R 50 mL
EMENRDREYAFAREI CHATHE
ABEE 50 mg/mL BE T HB BN, REERSE,
HRERBE.MA S e TAKBBWTHEI bWEE
B TR IR R 0 e K1 [ R I8 R 15 8] HPBE #1
4. =4 GC 4rif %& #: CP-Chirasil-Dex CB F
HEEE(25 mX0, 32 mmX 0. 25 pm); BEBEAHE
2.5 mL/min; & {58/ H 8/ RN H R E N 150/
250/250 C i FER 0.2 pL L 1 ¢ 100; 4B F
KGR AE., HmERE -6k H OPBE $#4kh &
(Coppe) 2 HPBE 728 (Y ); BB FHE GC HH
T3 W RO T AR M B B A A, LA MR 1

BAEN FHSY @R, RS E AN
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U - -4-ERTH Z.8EOPBEY AR F
‘Iﬁ]ﬁf—,% y i Saccharomyces cerevisiae fELTERIFEA
HEFF RS (R)-HPBE (Scheme 1), f£¥ &M
REF & £ 0 B 1 A VLB R A P B G
fE » 7 2 B BR 5L B F X R4 OPBE #5463 . HPBE
B R M(R)-HPBE X Bk BE (e EW. K
BT FR .
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Tab, 1 The result of asymmetric reduction of OPBE in differ-

ent organic solvenis

w (H,O)/(g/L>

# 0 0
ee/ %" Yuee/¥  eel% Yw/%
Ak - 0 -37.38 52,01
REE - 0 -18.99  64.44
ZMZE - 0 4,85  17.16
. - 0 0.98 2.09
ZHLEE - 0 -
—PRER - 9 - 0
RETEYE - 0 : 0
.t =:] - 0 0 1.24
Ed - 0 2,08 10.90
Pl - 0 6.69 0. 40
sy 0. 56 0,90 7.93 49, 94
# - 0 12.00 12,87

H&xHABE 50 g/L.c(OPBE) =20 mmol/L.30 C,24 h
HCOE DA Bl R T B (R - M RN (S) - B
R e i MATEH . KA A HE. BE. R
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LT PRAEEERREMEKEEERR
EMUBERER TGRS . Wi WBRKER
X EEEY R BE B A Em, w (H, O) B F e, R
HZBPRERNTHERE R H et f 7= HRM
w(H; 0)=30 g/L B, BESE I o 57 A B A0 Z B =R
BREBRAAMBT Y B R (5000 B RF B
F(R)-HPBE & B0 S L% (eeXo =7.93); F P
eels o Z RERY REE Y e BER » 108 B 0T 05 PR AL O
MEAERY ., BREE( PEAXERERSSR
NEHGFHRERS EEXRRN, BOES
FEFRAEPENBEREEFIF Y #1 (R)-HPBE #
SEHEHEE. B1RW. RNERTMAERKE
HEENTESESECTEIREN RN, w
(H Q)840 %] 35 o/L i BERETE Z BREE I 5 /1 ke
RAEA MR B 4 15 REHE (73 Corss T Yipas 39
TH. &£85% B Copme Yurse ee%;ﬁﬁiﬁﬁ w
(H )% 30 g/L.

20 30 4ID
w(H,0)/(g/L)
HA&KHBEE 50 g/L.c(OPBE) =20 mmol/L, diethyl ether,
30 Ti2¢ h
EH1 MakERREAEW

Fig.1 Effect of initial water content on the reaction
2.2 YIRBRESER

Y R4 R I BN R R v B R 2 X R
FREERAHMEY, R 2 P RIE YK E c(OPBE)
NERREMNEE. KBREREA,HERYEE
B8 AN, R XF B JR B BE B9 (R)-HPBE #) eels
Copux*ﬂ YHPBE%B%ZTI%:» %"1 ¢(OPBE) Eh 5 mmol/
Li#im®E 20 mmo/L B, ee¥t B 41. 8% B £
7.83%, ULEA iR ) % T 0 BE A4k A B (R)-HPBE
BE P LA EE R R T A R (S BRI E &
.02 BT FE 5 Copse 1 Yeee 1 98, 15%$ﬂ 77. 77% 1%
3 64, 390070 49. 9400, WA R YR B3 W X A A
BRAREER NHREAERBHENE —EW
HifEA.
2.3 pH EHIEM

BH A4 pH EKE ob W, E %K pH HX
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2, AAERM pH EHXEE A Corse - Y # (R)-

HPBE # ee 5 M pH BB HER . 4 pH
=6.5 B} Coppe M Yiee PR BB A . % pH=5 &7,
BERREHEYF (OB SRS, HE pH HiY
o, (SYWB =Y A, (ROBWE Y, et
HhHHEE. B THREAWELEY. 2 FPEEE
WEREMBESRERRE LA, pH Hd
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W EE R IE R LR E. WA 2 TLE MR R
&4 pH EEXT R B AR, Big pH HEEF .
Bk, 7E R BB B2 o LA BT TR 4 o IR
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Tab,2 Effect of sobstrate concentration on the reaction

E‘;’n‘:g% Comme/%  Yume/%  ec/% WE
5 38. 15 77.77 41,78 R
10 86. 15 67.63 19. 83 R
15 75,23 58, 52 12, 61 R
20 64, 39 49,94 7.93 R

BN B 50 ¢/L, 28w (H;0)=30 g/L,30 T,24 h
100
RO [ C oo
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s %H C—
A AR} EE 50 g/L, c(OPBE) =P5 mmol/L, 2,8 ,w (H:0)
=30 g/L,30 C,24 h
H2 pHHEKEM
Fig.2 Effect of pH on the reaction
2.4 EHEMHEM A
¥ OPBE K ff i BR, B IR BEER L, 18 8] 2-
ERA-EHETHRRRBENNFERYHITAX
HER. XRERRYW. SZERYHEE. EHF
H A EEEm AR 50 g/L,c(OPBE)=5 mmol/L, Z
B,w (H,0)=30 g/L,30 CHRHFTREM24 h 5,
eeo M\ 35. 525 —4. 5926 4 Copse 1 Y iree 4+ B M
75.29% %0 46, 02% B 15%F 10% . FARKEYSE
A TS R AEL TR e T B B 2 R L
HRMEFESERRYERTITEE N R AEY
RR b 7. B8 . 3% 53 JB) fir BHL A S ), B ) 5 P P
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Fig.3' Time course of asymmetric reduction
2.6 N T AR A R0
EREZBRAERRHMFRREELET (R)-
HPBE M FHEEJH DR MIE, B A B R % 8H
AR 6 B, RIRET o BAREL
B (a-PC) B i 3 B 13 R X R B [k 3 MU Th .
% 50 mL Z Bk 125 mL AEFAFMATLE
BB IR o-PC, 227 5 7K H5 hn 5 L BE 7 300 49 Ao o
EREBYTREREBPIBEHHAARE 30
CEMATEHGRE  BAMH2hEMA 052
OPBE, R WY 24 h J& 85 3R AL , 45 5% #0437 e B 0 4
EPBECERRNHNEW. SRNE3 R, &F
R o-PC B B B 9 Coree » Yapee 1 (R)-
HPBE f} ee B3 {. 2 « PCHEBWHEH 8 /L
B 7B R B Y Copne (>98%0) . Y upue (>75%40) 3K B
BAEE, R At (R)-HPBE [ )6 3 45 BE 49 (e >
82), {B 4k &% b 7% A0 37 B B W BE» Corne~ Yipn
(R)-HFBE i ee 4 %585 B R ME. SR MBERRT
DI ER o PC 51 F K Y OPBE T4 H L8N
L, EFLEHCBESIRPERN . PC 5

PELH:

BHEETRAESOWHUHFECRES S, BME
BEHEERN TS OPBE 24 EEZRBH
MAEAR AR EEAC, ATRS T EWER
BB R AR BRI 2 — 5 H RS
HH AL (RO H BY B4 3% 4 B2 A B R A F 1
VERBHER T EL RO BABHEELSS, RIK
T B 69 (210 7% 6 33 R AR o (R SR A T PR A
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Tab.3 Effect of additive concentvations on the reaction

FDy  Come/% Yum/%  e/% WE

0 75.29 46.0 235,52 R
1 95. 48 70.26 58. 59

2 95. 87 70. 65 61.88 R
4 97.72 70. 70 63,48 R
6 97.95 74,48 75.47 R
8 98.51 75.82 82.25 R
10 89.53 65. 08 66.94 .R
12 87.351 62.80 67.22 R

BAKAES 50 g/L, c (OPBE) = 5 mmol/L, Z B,
w (H,0)=25 g/L,30 C,24 h

3 % #

1 At R 6 B AL BRI R R #RE R OPBE
4 % (R)-HPBE B 5F 5%, 13 i LU F &8 - K i
T3 iy 4 A AL i TR L Y Copne « Yizene 71
(R)-HPBE &) ee N BIR[E, ZBE A E RN A BB
SHEREMER K. B PCHBEMLE 2
B EHWERARRE. EEFEFEEMAR SO
g/L,c(OPBE) =5 mmol/L, Z. 8, w (H,0)=30
g/L,30 CTERBE 24 b ¥EELHBT, (R)-
HPBE # ee% B 8 M 35 52% £ #& 8 82. 25%,
Copse 1 Yipse 5+ BI A 75, 20% #0 46. 02% 2 ¥ 3
98.51% 71 75.82%.
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