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Fig. 1 Synthesis of (R)-fluozetine from ethyl benzoylacetate using microbidl-chemical approach
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ZEEANRE, RAGNNFEES FREARGEEER, RIEBEMASIKE—
¥, AN BAABRRADSERRE &, TR ERHE& L REFER oML S
Yo Db, VT4 NCE P A AN AR MR KM 1, - S BT ST RB BT
ZHRREBR R - R AR AR A NIER

ROV L — RO B (Geosrickum sp.) G38, AP RMEEENBILEH, BR
H R AFAOSL AR BRI DUE B, A RREIOTE e LB HRRY - BEER B R
FARMBER, BEUSFERART (R)-fluoxeiine (E'1), UR—ME RO HHE
Yo BOEMOBFEY, SXETEERE BT RN S R S O R
RV, A MM FGERTTHR. BETRERSE, HFARA - RERE ka
1 A W R i A B AT S AL, T LR X B

1 MBfrgE
L1 W

AL E (Asp. miger) A15 A22.A31; BB (Geotrichum sp.) G38_ G39, G953
e T B R (Saccharomyce: sp.) S44 B ALRE #HiEIE,
1.2 Ena
121 PDA @EMEHE(S): DRY 20, BEGRHEE) 2, 352, HA oH,
122 DRMEEFRE(S): MW 2, BUN 1, BAK L, 1E2, B4 pH,
123 s A(%): #HEE 2, sa%f&f%& 0.5, KEB 0.5, Eibah o5, BB 05,
pHG.5,
124 B B(%): WM 10, SR 1, RE 0L, pﬂsso
1.3 Mk
130 EghE. W7 PDA 4 BHEK 34 OB, K—BE S HTRHIERA L, 28C &
SR (120r/min) HE3E 40~48 b, 27 S S S BLL 0K, TR 0.8% BULBNER =%,
152 mmms. LPEMEER2d B, BTRIEE, 28°C EEEHEER 80, &
£ (3500c/min, 10min) EE[{SEMK, A 0.8% SALNBRE SR, - - . -
133 A#E: MWEDEMNELERRFNEETROFFREREBD, 28%C EE?EEE
HEF 48 b, T, 0.8% EALNIEEZ=1K,
14 @Ba® G38 wEREE

“HERRE S g, BERM 058, EREMCEE0.258 MFRTW #0.075 BH S
S, MAEBHBEK 0.5, SEYY, CEENBETHLERDSEBHAT S Z—R
IR M T L B SR 2 b, B AT 3B 4R B0 F AL BB
L5 WL mE R

B02e RKET oHT.0 MBREHED,MA 5 meEd, 7€ 30°C WBF 1\ 24h,
L6 HWAMLRAH
| REHEE, HZBER, RBEETRERERERN, H HPLC 2R EEN
e Shimadus LC-6M & HwkHH{Y, & i%4E: Shim-pack CLC- 0ODs (Gmm X L5cm); ﬂ{
W: 30°C, FE: | ml/min, WM EOER: FRMQ0:1LYV), B UV54R
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5 3 RKEE: AAE G35 ABRLHEAKRSR (R)-{luoxerine 355

. TRP,
PR A IR-440 40 4MURT EM-360, XL-200 BREILEN, Po¥rfene
PEM M Perkin-Elmer24IMC ¥/,
P-REXNBMOECEMERME: ¥ -BEXFABRIES MPPA-Cl B N 8 &
Mosher E5LIJRR GC 447 (FFAP, 50m X 0.2mm, 220°C),

2 HRARw
21 REIDRLSHEFEREDEE _

DL1-%-1, 3-T 28R 1, -2~ 204, A 100 $REE S ERT 10 bR BiEch I
EHChREAERERE EREHOERLE 1), BESHZ IR F1 NMR 347, 251
HI-F3-BETEAL,2-"5RBE7ZH, EXthEdd, DEaBE C38 EhHdsy,
CREES~WELE SN [elpy = —44.4°(c= 0.6, CHCL), ee = 95%, [3Zik [3]
{al, = —46.6° (c - 7.0,CHCL)] 1 [ol, = 109.3%(c == 2.2, REH), ec = 93%, [
BR14] [alp = —114° (c = 154, HE)], L3 BBSBHRA S, D EBIEEHE, B
FNNELEDNBERANEERENE S, ERERIFOKRARER 7 4 % &
#, ' ' '

1 MEWI1-F-1L,S-TFA 1, 2-= X2 —RMESEH

-Table 1 Microbial reduction of 1-phenyl-1, 3-butancdione and benzil )

¥ L *x
& & Conversion (%)
Straia 1-E-1,3- T2 R o=t
I 1-phenyl-L, 3-butanedione benzil
Asp. niger AlS 55.2 87.9
A2 51.9 80.4
A3l 18.3 53.1
Saccharomyces S44 37.3 42.7
Geotrichum sp.  G38 90.5 92.2
G39 ' 85.5 881
G95 78.8 81.2

22 gi® G38 TN S-BEXWRLE

B30g OHE G318 BEARET 0.1 mol/L, pHA0 iy B R obiE 250 ml da, i
A -BEENHIE 1.0, 30C TRHERA 48 b, cEBLamKE, KBEZAER, T
RARERELE, EERSBEMLSH (Al JBE, 10:3, V/V), @i
830°mg, PN 83%,- MBI, HERFERINND 8- HEERR T B [alp —~
26.5° (¢ = 1.9, CHCly), 49% ee, F=H5RA,
IR(neat); 3100—3480, 2565, 1735,1630;159051500cm™3
NMR(CDCL): 8y 1:1{s,d = 7.5Hz,” 3H), 2.6(d, J = 7Hz, 2H), 2.9(s,1H)
- 4.05(q,J = 7.5Hz,2H), 5.01(t,J = 7Hz,1H),7.26(m,5H);
MS: 194(M), 177,176,121,103,91,77,
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23 %@ pH ME(LERNES
¥o2g BHkEK S mg f-FEXRBRZESHET 20 ml KB oH g wkEe 2 g
H, 30CIBREL 24h, HAHIDHE2, Y pH 7 6.0~8.0 2N, HH K.
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Fig. 2 Effect of pH on conversion rate Fig. 3 Effect of temperature on conversion rate

24 FEREME4ESHER

0.2 g AN 5 mg WA 20 ml 0.1 mol/L pH7.0 AyREE S P, TAE AR
TR 24h, HARBHE 3, REEEI~UCH, RIEXREE,
25 BUEMNBLENEE

20 ml [T R4y BIZE 50 m1, 100 ml, 150m] 1 250 ml 2453 W= fMED L. R & A
ARESHS AW T 30CIKRER R 24 b, THIAEAEIBN 92.1% .90.5%, 94.5%,
93.4% M 93.0%, HRFUIESEN LKA B 085,
26 FRREBRAMNELAENER

02g AR Smg EHOVET 20ml EHE X HHRAK, 5% HEWEE., 5% &
B %5 HERT 0.1 mol /L pH7.0 RURSERBR MM ,30°C BB FFT 24 h, A EHFIH95.1%,
98.0% .,97.6% .94.3% W1 98.5% , L FEAAERIS B I #E 0 0 [F W ABA I,
2.7 HEESRNEERERRESR

F-BEXNBOBEREE T KOAEY, BN oL amexkds
W, NTAFIEMR R EGEE . B R E AR, RIOVERREDSHmo.20 i
BR RSN R MR ZIE. Tween 60, DLAMBEER FMIENN K, 30CHR
B b 24 b, RALBHBN 97.9% .861%. 49.5% .30.2%, 97.9% 71 95.9%, LR K
BT MR Tween 60 WLIMRERMAAFNS, RV REFEMNSTHBE R
BT R E,
28 AEEAOHMREN S-BREERRZIE

FEE A A EEAHEARETEDRAESTERA, FURATERER RN
POEREET, BRITEE "W EESRBE VSR, ROk FRA, BB, $
#HE,AHRBNBENESY, MAET -PABRKRER K, B TRARES
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5 8 Bk QHE G318 AMEAHIENIEME (R)-fluoxetine LY

B RLEE,

BAEYT 25 HREANEEASHE G38 BET 0.1 mol/L pH7.0 HIMERE 4 b
mhL, A p-REXRBIE1.0g, 30C TIRFBKN 48 h, @B EREHHER, #
AR R EALE = Y 910 mg, PHENH %, [o]p, = 43.9° (c=1.9, CHqL),
81 %ee,

M ERGRETEN, AEECHRRREFEMAREST - REXRBLENER, &
(U i R R e R 4R g, T L ROb AL R A R AR .
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ISOLATION OF A STRAIN OF HIGH ACTIVITY OF
DICARBONYL COMPOUND REDUCTION—
GEOTRICHUM sp. G38 AND USED IN
PREPARATION OF (R)-FLUOXETINE

Pan Bingfeng Gu Jianxin Feng Qing Li Zuyi
(Shanghai Institute of Orgonic Chemistry, Academia Sinica, Shanghai 200032)

Abstract Seven strains of microorganisms which have activity of dicarbonyl com-
pound reduction were isolated, in which Georrichum sp. G38 showed the highest
activity and good regioselectivity and stereeselectivity. Using Georrichum sp. G38,
ethyl benzoylacetate was reduced to (R)-ethyl 3-Phenyl-3-hydroxy propionate which
was the intermediate in preparing (R)-fluoxetine. The ee value was improved
from 49% to 81% when silicone.immobilized ceils was used instead of free cells
in biotransformation.

Key words Biotransformation, Geotrichum sp. G38, Ethyl benzoylacetate, (R)-
fluoxetine
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