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logP S - + -
50mL 30T 60d 25% S- + - 900mg
ee, 95%
Q936 A 1000-3061 2000 01-0055-05
0.5mL min 10pL UV-
S- + - R- - - 28 12002 271nm
oS-+ - 23 & GC-204 FID
- PorparkQ 3mm X 2000mm 90C
176C 90C
7.0mL min
1.4
S - 75mg 0.8mL
+ - 0.2mol L pH7.0  500mg 0.8mL
0.2mol L pH7.0 25mL
1 10mg mL
1.1 30C 150r min
mg
Candida rugosa Sigma YWG-CgHs h pmol L
YWG-CN  YWG-NH, 1.5
25mlL 10mg mL
1.2 0.8mL 0.2mol L
4 pH7.0  0.5¢g 30T 150r
1.3 min
HP1090
ee, 1.6
ee,
3 5- 0.5¢g
=99.5 0.5 S0mL
1998-12-28 1999-05-16
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F 25mL A HLIER SRS TE 1.25mL/h R TiE
FERANFEA IR (ZE L4 HEKE X 10mg/mL),
MiZE W BHEHAT(R)- (- )-ZBEE TR (S)-
(+)-BEERNFMEOEHNEMNEEEEAERS
AR A B PR SO, (10g) 4 & &, WiZs
EHEREANEAREE PN ATIERNBEIERE
EHBPHERN, BAMEMBENNEERR
1000mL. 243354 HEEN ee, HEIN 31.45%
IR 25%M, ERFMEY. FIACRZ
Be i IR TR B P B 7= 4, B TE 120C AT B AR
e, BENRRESENFEHBETEETTH SN
HEEHRE. SERSEETHERTHERAE
SR, NABEETRREN LR ZBEREEE
RIS H 5% 9 NaHQO, 142, /KA B 5% HC Bk
B pH=2, TS5 E] 900mg(S)-( + )-ZEAE,
1.7 FELPFENEK

BELEPENAHESREUKSIHTRERE
T4 L HRE A RS

2 # R

2.1 RBSEEXNBRARETENER

TEROK-BOLERIE RS, BT AT FAILE
l, HE RS EGEREEAET KD, BT #E
B E A, BATEAE DB E R B 2 £ AR
W B A& E(YWG-CH,, YWG-CN, 1 YWG.
NH,), ZMEZE T 30min N & HE L. B
EMASE G, AT e ER AT, BE [
HERHVBEAPHRE SHHAER THESE
(£ 1),

F1 ERHIMSHESRELERHR
BRMEHEHEEXE
Table 1 Relationship between the activity of itnmobilized
enzyme and the ahsorptien ability of supports for

naproxen methyl ester or naproxen

Adsorption ability  Activity of
of supports lipase/

Adsorption ability
of supports for

Supparts naproxen methyl for naproxen/ (o mal/
ester/ (mg/g) (mg/g) L-mgh)
YWG-NH, 10.5 33.2 D.64
YWG-CN 37.0 18.8 1.40
YWG-CgH; 66.5 9.50 2.10
Free-enzyme / / 0.20

Adsorption conditions: 250mg of naproxen or its methyl ester was
mixed with 25mL methanol or iscoctane and 0. 5g support, allowed 1o
absorb at 37C for 24h and the organic layer was analyzed by spec-
trophotometry

Frhndhds

MEIEH, BEARNBRERMEDEL
A HEEA T ERE £ MR AR, XM ER -
MSRERMMEERMRNEEEEAL, 8+
FE YWG-CHs E ka0 ii-E 2 /KB RYEERE
TR ER =M K, B 7 YWG-CHs LR HERT
REME EIENE, TE YWG-NH, BAEE - M %
W RSEmkEREm Ry EEE, HmE
ETE YWG-NH, EAIBERe R I KIS 1.
2.2 XKERHEEHERFHNAEN

7K AT BAAE 4 JE 40 0 5 T 156 A 2 ot T8 %% T o T
RVER, TEERP, BXFHHERET A AT RN
#Hi7. KSBEMREN, R0 HERENRMA
KEBKE EEGXOFEHERE, ERANERNT
M3 KRR EL R A F K & BB RE, 1 01F RNF-
KRR AFF, Hb FABRE, S ALBRMN
REZRFEKBRTH, FHEREE/D, Eik, #E—
PREKSE, hTENENTSHARBEERER
(0.2mol/L, pH7.0) S, 8] LA K BT B iR Infy K
BB ETREEE, FUAHESRE R DEH
HFHENKGBRES. ME 1R, YREMEH
BHAHRERE 0.5¢ M1 25mL A4, KEiXT)
0.8mL{7K .3tk = 1.6mL/g) it B4, HLBT B M §%
BB

Enzyme activityArmoL/L*h*mg)

el

0 5 0 15
Aqueons/sapport/(mL/g)

B KSR YWG-GHs L b8 i1y
Fig.1 Effect of water content on the activity of
enzyme immobilized on YWG-CgH;
250mg naproxen methyl ester in 25ml. of iscoctane, 500mg enzyme
immobilized on YWG-CgH; with different water content. The reac-

tion was started by added the immobilized enzyme into the organic
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M&slEfFREKETHRR, BERMM#ETT,
AR PSR RE, 3SRt Bk
ME, KA TR, 2 HE =5 Et ] JE]
% 24h B, =4 FIRE 1.08 X 10 " *mol, BFEHE MK
AR F R 8.40 X 10 " mol, K AH PRI H
REHE R 0.1% (V/ V) 2 HE 2R R i B[R] [B] B o
120h B, P24 H R 5.40 X 10 *mol, 5 F 4t A KA
iR FF RS 4. 37 X 10 *mol I AR IR A Y T EE
WEHO0.4%(V/ V), HE 3 WK, #LX T ef

25

15}
S

=
tn

Conversion /%

0 0 10 80 80 100
Reaction time /h

B2 HENELZEHRKRRVEER
Fig.2 Effect of methanol on the hydrolysis of
naproxen methyl ester
250mg naproxen methyl ester in 25mL of iscoctane, 500mg enzyme
immobilized on YWG-CgH; with 0. 8ml. water content, and the indi-
cated quantity of methanol.
Methanol added: 1. OpL; 2. 4.4pL; 3. 8.8ul; 4. 13.2pL

120
* 24h
100 Mo, . 1200
!\: o
g wt * e
E » oes
: . )
w tu k
2
E—4
=
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PI
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0 500 1000
Reaction time/ h
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3 BEASKBREEETREOHRE

Fig.3 Repeated-bath experiments of naproxen methyl ester
hydrolysis by the lipase immeobilized on YWG-CgHs

B BIR% 4 120h BFRE#) K IE R B & T g [E (B RR
24h BTRERY R 1E, X EEREH TARMHHEReH
B R R fE G . 9 T B R A ER
Redi - p#Eid, i R EER B AFILRN
R $ . VAR SR 1E A & G KR - R BER
FEEE A R B T R T BB R0

2.4 FHIBHERE

ANTHE -PMELER N, BN ZEESE
R R ML =Y, AEETEERERPH
fEERIE (0.062mmol/ L) ZE B = WHR L E A 5 HE
BARNIEEE, ATHMESEEAGIETHE
FREE, VT LA AR pE e W 9 A HLFE SR, R, aE A
4R, IR IS PE S M logP HREMB K, E
AR VBN EREE BRI, s
FEANESEHBRAKETAVIGRESRMLE
HEANHMBE., RIGETHCHRERERMH
LB logP HAEF 4.0~4.5 R GHFIE
w, HAERELT LM I AR, AT SR
M HEE e % E HR 90/10 (mol/mol) B, WA HL

M LR R BRI '’ (E 4).
120 -—’—Ra::;n.i:c - 9
/% ’ 43
100 p—E—Extruction

capacily /
mmal /1.

80 p—&—5clubility
/ mmal/l,

60

Relative activity / %

40 P

20 |

Concentration of Naproxen / mmoL/L

-2 0 p4 4 6

M4 HELERAEEE . RS ERE R RE NN R
Fig.4 Effect of organic solvent on activity of enzyme,
solubility of Naproxen and extraction capacity
Solvents { Values of logP) : Isooctane (4.51);nhexane{3.5);Cyclo-
hexane(3.2);Toluene (2.5) acetone{ —0.23). Values of logP from
4.5 to 4.0 for the mixture were calculated as follows: logP= {1 - x)

o8P wiene T+ X10€Pimoctane' With X 10 be the mole fraction of iscoctane.

2.5 ESFEBNHRERFETEY
LRTARMBRER N ZMG T, BT — A EE
BEMBREYS(ES), Eg8 —1THFmHEU
YWG-CoHs A f B & kg iR o R # I
B35, RERA KR H EREREN AR, kAR
BEZRYHBP., §F 10mg/mL ZEL 4 HEHE
SHIME(RER/HZE =90; 10mol/mol ) B H N %
FR#, FHAAVMHPETE(R)-ZEELHE.(S)-
(+)-FELEMERE, BESAVMEENCHEREL
AR HLFR % 2. 55mmol/L, NI E B A YA HE
A 1.25mL/h, WA 2 B FE LA 6%, A K
EAHPREME N 7.38 X 10 *mol/L, H VLM 2
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HUEHB RN 7.65%x10 Smol/L, HiE g H R
AR RN 8.4 X 10 *mol/L, H Bt AT LA{RIEF= A 1
EELEMFRAEKETUAEZERE, B 6 IR,
BEEREHRNEH TR T FREKHPHE
Sl B EERY 08, ESE B 1E 60d, MGG (IR K 25%,
T 900mg (S)-(+ )-8 A (ee, >95%, HLEENE
Blalp= +63°(c=0.5 CHCL), B ST

P —
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!
At

—_—— —
[

—
—]

Hs5 RESREH
Fig.5 Schematic representation of the stirred reactor used
A. Stirred reactor; B. Adsorption column;
C. Recycle pump; D. Organic phase reservoir
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Fig.6 The operated stability of immobilized lipase

in the continuous-flow stirred reactor
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Enzymatic Resolution of Racemic Naproxen in A Low Aqueous-organic Biphase System

XIN Jia-ying LI Shu-ben XU Yi WANG Lai-lai SHEN Run-nan
OSSO Lanzhou Institute of Chemical Physics The Chinese Academy of Sciences Lanzhou 730000

Abstract A stereoselective hydrolysis of the racemic naproxen methyl ester by immobilized lipase from Candida rugosa
in a low aqueous-organic biphase system was studied. Support polar water content the logP value of organic phase and
product inhibition effected the activity of immobilized enzyme. According to these reaction conditions a low aqueous-or-
ganic biphase system for the continuous production of S - + -Naproxen was developed. The reaction was carried out in
a continuous-flow closed-loop 50mL stirred bioreactor packed with YWG-C4Hs a poorly polar synthetic support on which
the lipase had been immobilized by adsorption. The aqueous phase was permanently remained in the reactor associated
with the immobilized enzyme particles the organic phase containing substrate was pumped through this reactor and e-
merged with the products. The continous-flow stirred bioreactor containing 75mg lipase was allowed to operate continu-

ously for 60 days at 30°C with a 25% loss of activity 900mg of S - + -Naproxen ee, 95% were producted.

Key words Naproxen lipase stereoselective hydrolysis low aqueous-organic biphase system immobilized enzyme con-

tinuous process
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