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(0.0234 mg) 25 L WK, 15 mg CAL-B, 80 mg i
$ridE X-100, 50 pL — 5 H LEFT 950 pl % vhi W
(FAP-BAR, pH 9.0), T 30 CfH R 7R A%
(200 r/min) 2 48 h, W45 5 2R 2B
AR, FEIORH B BOBA i S0 5 el 4k S-A ¥ 2%
LRI FD LR Al
1.4 7 *E

o, i A, Chiralpak AD-H ( Daicel chemical,
4.6 mmx250 mm) , JBNHH . IFECEE- B (R
999t 1), Wik : 1 mL/min, FIERIE . 225 nm,
FER: 25 C. S-A &5 SBRFI R (C) FIXT WAt
HAH (ee,) BITHE AT .

S
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2.1 REEEFIIERIF S HiEF BRI

TSR 28 43 I T AN [R) 9 25 T 306 771
XS CAL-B fEALAF 43 11 9% 2% £ TR 1 e AL 32
XA BEREE I RE M, S5 HNE 1 BTN, ROV A A
0.0234 (0.1 mmol) i i& ¥ £ B, 10 mg CAL-B, 100
mg FMEER], 1 mL ZiER (pH=7.0), 30 C
J 3 d.

M 1, AR RLE X-100 B AP 4> 85058
U, 53T 83% 1 C Fl 60%1H ee fH ; HiE 60 Fl
e 20 FRCRWESS, A 3] T 52% 1 54% 1Y
ee fH, {H CBAK, 43910 20% F1 24%. TR L
800 FIZR L —BE 10 000 MRN8 2%, AR L —
st FEORBE ik 5 ) 6 A VA X A e . R,
BEFE T X-100 A fe 14 25 1 7 151
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Table 1 Effect of surfactants on enzymatic resolution of ibuprofen ethyl ester

Entry Surfactant C/ % ee /%
1 Polyethylene glycol 800 9 19
2 Polyethylene glycol10000 7 15
3 Triton X-100 83 60
4 Polyethylene GlycolOctylphenol Ether 20 1
5 Tween 60 20 52
6 Tween20 24 54
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Fig.1 Effect of surfactant dosage on enzymatic resolution

T4 80 mg B, C Hll ee fH5 514 76% F1 68% 5 4l
$38 B H AT 80 mg B, X4 ee (HA FTHEM, H
C ENRMRIRAG 5 17 24 #h 738 09 25 1 80 mg B, C
AT, (HH ee HEW WK, B, Z56 % )&
C {HFN ee (8, PEFF 80 mg Sy ph i (1) Fefd F .
2.2 RIME YR ERIF S BRI

SN R B B2 N5 M i R, AN RE Wil it )
TEPE, 23 5200 520 JEG 400 B i v s e B DR 0 1) 22
PRV PO A [R) R A AL 390 5 5 458 S A Jo X 7K
PRI BORWI 2 e, S5 R AN 2 Fras. RO a1
0.0234 ¢ (0.1 mmol ) i 3% 7% £ Tig, 10 mg CAL-B,
80 mgHh il X-100, 50 wL AHLEF], 950 wL Z&uh
W (pH=7.0), 30 C I 3 d.
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Table 2 Effect of adding organic solvent on enzymatic

resolution
Entry Solvent C/% ee./%
1 Hexane 31 71
2 CH,(l, 85 68
3 DCE trace 0
4 CHCI, trace 0
5 Cyclohexane trace 0
6 THF trace 0

S-A I8 2F TR HY T 42 B M L e,
KA L FANRE R A, B BT A b
WL (20~300 wl) XFEEIEPR - HOR I Z I 5 3R
3 ALK, HERAN 50 wL & PR, RSO
R BRI 50 Wl 48 e A7 )5 220 5%

&3 —SRERRMEXEEF S HROM
Table 3 Effect of the amount of CH,Cl, on the enzymatic

resolution
Entry CH,Cl,/ pL C/% ee/%
1 20 18 71
2 50 85 68
3 80 88 11
4 100 87 16
5 200 trace 0
6 300 trace 0

2.3 B EXTERR IR D R MM

R RFEEET CAL-B S X R 0 RUER 1 5%
Z5RANE 2 . RO SR 0.0234 g(0.1 mmol ) A
WKIN Mg, 5~18 mg CAL-B, 80 mg il X-100,
50 L Wk, 950 wL ZE iAW (pH=7.0), 30
C N 3 d.

Hi1&l 2 1[45%, Bl CAL-B AN, C (i
Wi, M ee (EIAERG &R 15 mg B HUS 5 i {E
87%. LiH 7% 58 C {HA ee fH, P 15 mg i CAL-B
SES N
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Fig.2 Effect of enzyme loading on the enzymatic resolution
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Fig.3 Effect of temperature on enzymatic resolution

LA CHF ee fH, HZEFE 30 C N Rid
R
2.5 pH MEMEIFSURHIFMm

SRR pH A SR 5 e R 4 A50CR Y A
£, HIKIRR T pH XKEIF RO, 252538
gk 4 Fos. Vi 5&F: 0.0234 g(0.1 mmol) 1 & 7%
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AL, 950 wL WA (pH=6.0~10.0), 30 C
JNE 3 d.
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4 A1, 24 pH 4 9.0 B, ee fHExH:, Mlik
#) 98% , {H CAEANA 37%; 24 pH R T H/NT 9.0
W, BARH CEFKR, 10 ee [HEIFAR, Hith,
pH 9.0 A28 Wi 1 e FE pH {H.

3R 4 pH X ERRIF S R AR

Table 4 Effect of pH on enzymatic resolution

Entry pH C/% ee./%
1 6.0 72 60
2 7.0 52 87
3 8.0 81 71
4 8.7 41 91
5 9.0 37 98
6 9.3 30 73
7 10.0 87 72

2.6 [z Rz B 18] X B4R 5 4> SR B R0
oS RN B ) AT AR AR, S5 R E 4 K.
Fei 4 : 0.0234 (0.1 mmol ) A% 55 2B, 15 mg
CAL-B, 80 mg il X-100, 50 wL — 5 &%,
950 wWLZE A (pH=9.0), 30 C ) 12~96 h.
BEE ROV A R AE K, C (HBHTREAR, ee (E ]
B WG R M R 48 h I, ee fH M 94%, CIH N
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Fig.4 Effect of reaction time on enzymatic resolution
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Fig.5 High performance liquid chromatogram of reaction system

Peak 1. S-ibuprofen ethyl ester; Peak 2. R-ibuprofen ethyl ester; Peak 3: S-ibuprofen; Peak 4. R-ibuprofen
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Table 5 Enzymatic resolution of ibuprofen esters with

different structures

Entry ibuprofen ester C/ % ee./%
1 Ibuprofen methyl ester 72 76
2 Ibuprofen ethyl ester 63 94
3 Ibuprofen propyl ester 90 23
4 Ibuprofen isopropyl ester trace 0
5 Ibuprofen butyl ester trace 0
6 Ibuprofen isobutyl ester trace 0
4 &g

FRATEENT T — 3 5 A7 0 5 R ) S AR R
TEARE 7K it IS LR A3 A0 985 25 00 i, 1EHE T 2 Fh 2544
(AR I8 S BRAE B SO IR, (0 A A% 28 I
PR R B, T g 7l -t U CAL-B &
PR 4 o0 6 . FEXHR o T2 T Ak et &
PL, 17] 950 wL &Y pH 9.0 ZZ MiAER P HIA 80 mg Hh
P X-100 1F A 2 10 36 1 700 B, P54 850 B 2k
s RN S50 pL —E W B S, PRaRCR AT s #)
.
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Study on the Process of Resolution of Ibuprofen Ethyl Ester

by Enzymatic Hydrolysis

LI Hong-xia, XIE Zong-bo*, CHEN Guo-qing, ZHANG Can, LEI Gao-yi, LE Zhang-gao”

(School of Chemistry, Biology and Material Science, East China University of Technology, Nanchang 330013, China)

Abstract : The process of resolution of ibuprofen by enzymatic hydrolysis was explored using ibuprofen ethyl ester as

the reaction substrate. The racemic ibuprofen ethyl ester was hydrolyzed by CAL-B (lipase B from Candida antarcti-

ca) using Triton X-100 as a surfactant. The reaction parameters such as surfactant content, organic solvent type,

organic solvent content, enzyme loading, pH of buffer solution, temperature and time were optimized. The optimal

reaction conditions were as follows: in a buffer solution of pH 9.0, 80 mg of Triton X-100, 50 L of dichlorometh-

ane, and 15 mg of CAL-B were added and reacted at 30 “C for 48 h. Under the above conditions, the residual rate

of S-ibuprofen ethyl ester (C) was 65% and the enantiomeric excess value of ibuprofen ethyl ester (ee_ ) was 94%.

Key words: S-ibuprofen ethyl ester; triton X-100; lipase B from Candida antarctica; optical purity; enzymatic

resolution



