$33% B4l o T

2019 4F 8 A

it Vol.33,No.4

JOURNAL OF MOLECULAR CATALYSIS( CHINA) Aug. 2019

XEHRS: 1001-3555(2019) 04-0323-08

EkEREMBELEILL EF%H CERINSREFHRL

R FEENT

k', LERMR, RAS

(1. BR/RIERDIE R BB 5 TR E S S, BIRTL /R 150076;
2. EPRRERE = MY F BT Btk i S5 P AL 5 SE 00 3, HOI 2290 730000)

FE . SR AFEAHH I L & BB LIS 27 4R 2R 3R C MR, (o FH o S50 R 2 3% AR B 3% 8 T v X6 P W 5 M 3R AT T R AIE.
R KA R B R, B WS e A 5 . 7E 10 mL | 0.057 mol/L AU T FEZEA R C W+, 4351
S 2.84 mmol FLLIK ST HIER, 10% 19 N435 g Wi ( R B B2 50 801) , 0.8 ¢ 4rFifi, 7 70 °C, 200 r/min [

ZAF T I 28 h. SR AT =G AR A 73.63%.

REF: RN ; FILHEIFLE CBE; ARAKMRNIIAR ; FiTZh

FESES: TQ460.1 XEFERERS: A

L6 1% 25 ( Flurbiprofen ) £F 2y —F Py 2 26 9
TRIEGIR 25 (NSAIDs) B Z W I Tl K. L 25
HA—XPE2E TR (R, S) - g 25, HHRTLASH
THIER GV 2, SR, LB R 25 1% ek A
AR 25 BRIE R, o S R A A o A ) 3
P, BAHR AR ER, R M ELBA BT 1
M, HETE IFEIRY 7 510 28 47 0 A A ET 51 s 1Y)
WFFE AL SR, 2% 2 W A3 1o 1 i it i 35k
Ak, I HRE S 250 B % iE A RO,
Xof BT R —E PR R, R BR ] 1% 25 Y
N AR 25T B A T g D 9
SR IBCHIT 245 s X 25 A T M, T2 SR8 i R A X
JRZGRR AL VAT R, DTS T W i e | 1 o
HA B 98D AN RS

L-PudR LR BN 4 4= 2 C ( L-Ascorbic acid, VC)
RN ER, ERATURLIIEE, TTLELE
BRIR A 3, DRI 2002 A Ak B 5. AR
K, VCAIEIRIT M4 R GLiB B P 7 AR 2 1)
2R, IR VC FERGZH 2 iR 31— vk FE I ]
R FE B Yi Zhao 251 &1 %412 )7 1 R AT
5T, SEREE X LR VC JERT 25047 25 AR AR e
RGBT 58, I 5 I 25 A0 9 25 04T LA,

s HEA . 2019-07-10; f€E HHA. 2019-07-23.

AR U VC 624 7638 Ao 1l i S5 s 7 T LA A
MG REIRE S, VC BE#S B GLUT F1 SVCT2 R,
FEARA T 2 oE AN ER. 8 g e T A A
N SRR A, RN A H A A B S AR B
P, JZ R T A2 A AR Ak, R
TKAHAE DI AR TGE 1 & 8, (R 2o R g
WiBFEAEA L2 ) & O T B A T Z M, BAEE
KA B b B B i e AR E PE ) Tomasz 251
e P R ] N435 R Wik EEvE R AR (R, S) -8 L %
7%, R (R) - L IE 7 HBR G 4l 151 1696.3%.
TR SC I AL AR KRR A R H RO G A 1 2 A 2 il
FENR TG A AL L-PUIR i PR R R , P (b %k
) 62. 2%. Xin %R WS A BB AR AR
Wil AT RISy, WA S RIZE A e Al vy
ik 96.8%. VLR KA & PS5 " L%
SR RN, TR SN AT 3R LI R 4E C
BEOIA S, R HEAT 144 h ik B FHRR A, 1537
VIR B N 6.76% , 2 N i 5 S 467 I [a) 5
K, I BB AR, R 46 5 s 0 i e -~ i B[]
e AL FRATVAGR LU & 25 H g S R N IS, i
I BEAC e R N A IR LIS S5 4 C iR, X P A ik
17500, FEXT R N AR R AT AL.

ELWmH . BRITAMHBEARMR ST AR5 H (No.GC13C111) 5 M /R B Mk K 2% WF 55 42 G 37 BHIF I H (SP17CX006) ( The Scientific Re-

search Fund of Heilongjiang Province ( No.GC13C111) ;The Graduate Innovative Research Fund Project of Harbin University of Commerce

(SP17CX006) ).

YEBRA: KM (1995-) , L, B-LAFFEAE, BF5E07 10 9L Wk, E-mail; 834398080@ qq.com ( Zhang Hong-di (1995-) , Female, Graduate
student, Research field: biocatalysis. E-mail; 834398080@ qq.com).

# JEIHIK R N, E-mail : xinjiayingvip@ 163.com.



324 a4 F  fiE

o33 %

H,C COOCH,
HO

o 0
/ N435
+ - -

F
O HO OH

Flurbiprofen L-Ascorbic acid

methylester

CH,
HO

0]
(e0]0) o /
O + CH;OH

HO OH

L-Ascorbyl flurbiprofenate Methanol

1 R AL g VC AR L 25 T T 14 P 38 45 S

Fig.1 Lipase-catalyzed transesterification of VC with Flurbiprofenmethyl ester
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Fig.2 Thin-layer chromatogram of the product
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Fig.3 HPLC

(a. HPLC of flurbiprofen; b. HPLC of flurbiprofenester; c. HPLC of Novozym 435 lipase-catalyzed transesterification )
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Fig.5 The effect of reaction time on the conversion of
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(Reaction conditions; flurbiprofen methyl ester (0.57
mmol) , VC (0.57 mmol) , molecular sieve (0.8 g),
tert-butanol (10 mL) , Novozym 435 lipase (8%) ,
reaction temperature 50 °C , shaking at 180 r/min.

The reaction time was 48 h and sampled every 4 h)
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Fig.7 The effect of lipase amount on the conversion

of transesterification
(Reaction conditions; flurbiprofen methyl ester (1.71
mmol) , VC (0.57 mmol) , molecular sieve (0.8 g),
tert-butanol (10 mL) , reaction temperature 50 C
shaking at 180 r/min, reaction time 28 h)
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(Reaction conditions: flurbiprofen methyl ester (1.71
mmol) , VC (0.57 mmol) , molecular sieve (0.8 g),
tert-butanol (10 mL) , Novozym 435 lipase (10%) ,
reaction temperature 40~80 °C , shaking at 180 r/min,

reaction time 28 h)
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Fig.9 The effect of rotation speed on the conversion of

transesterification
(Reaction conditions: flurbiprofen methyl ester (1.71
mmol) , VC (0.57 mmol) , molecular sieve (0.8 g),
tert-butanol (10 mL) , Novozym 435 lipase (10%) ,
reaction temperature50 °C , shaking at 180~260 r/min,

reaction time 28 h)

PEAFAEAL SN, 44 5% T B X T A8 i S5 g Y
AN

P 10 RT, Ak R it 25 i P Tl 0 FH VR B A
AT ERAR, T 7 WG HEALRIEE 37.65%,

80

70 +

60

Conversion/ %

50

40|

30

Batch number

Bl 10 N435 i Ul g ) B 1k
Fig.10 The stability of N435 lipase

UER B A . 1 X R B A4 S A2 R
ik T2 A TSR], AN D e 3 5 R T R o B AR
P, [RIE SN i i rh R i ] 35 1 A A ALV R
R /N N Y N L N

3 4ig

FRATAE AR K AR A 2 )5 B3R L % 95 4 C
Pig. FEARKAHAY & BUSORL R, f ] N435 iR A D
AR, o T ORI RE RS R A AT R )



%4l

TR AF . AR AR TR AL TR LL % 25 4k C RIS & IR S A 1L

329

RIS B, BERRART A OBV, R AR &
FI bR 9y RE 6 HEAT R 4F 19 & B . i 5 i 2 )=
B, RGBSR RS K, LABRE
HAsr=9. SR KRR AR R, JRhE TA
lRee S TN A R N7 R A RIS EN AT
(GEE3) WE I S ANE A7 E (4 - S C bR e

73.63%.

S Xk

(1]

(2]

(3]

[4]

[5]

(6]

(7]

(8]

(9]

Zhao Yi, Qu Bo-yi, Wu Xue-ying, et al. Design, synthe-
sis and biological evaluation of brain targeting L-ascorbic
acid prodrugs of ibuprofen with “lock-in” function[J].
Europ ] Med Chem, 2014, 82(23) ; 314-323.
TomaszSiédmiak , Debby Mangelings, Yvan Vander Hey-
den, ei al. High enantioselective novozym 435-catalyzed
esterification of ( R, S)-flurbiprofen monitored with a
chiral stationary phase [ J]. Appl BiochemBiotechnol,
2015, 175(5) . 2769-2785.

Yildiz Hasan, Ozyilmaz Elif, Bhatti Asif Ali, et al. En-
antioselective resolution of racemic flurbiprofen methyl es-
ter by lipaseencapsulated mercapto calix [ 4 ] arenes
capped Fe;0, nanoparticles [ J]. Biopro Biosy Engineer,
2017, 40(8) . 1189-1196.

Mahmoud Sheha. Pharmacokinetic and ulcerogenic studies
of naproxen prodrugs designed for specific brain delivery
[J]. Arch Pharm Res, 2011, 35(3): 523-530.

Xin Jia-ying, Sun Li-rui , Chen Shu-ming , et al. Syn-
thesis of L-ascorbyl flurbiprofenate by lipase-catalyzed es-
terification and transesterification reactions[ J ]. Bio Med
Res Inter, 2017, 5751262.
Machhindra Gund A, Parikshit Gaikwad B, Nam-
devBorhade, et al. Gastric-sparing nitric oxide-releasable

¢

true’ prodrugs of aspirin and naproxen [ J]. Bioor &
Med Chem Leit, 2014, 24(24) . 5587-5592.
AdamSikora, AgataTarczykowska, Joanna Chatupka, et
al. Kinetic resolution of a B-adrenolytic drug with the use
of lipases as enantioselective biocatalysts[ J]. Med Res J,
2018, 3(1) . 38-42.

Shihui Wang, Xianghe Meng, Hua Zhou, et al. Enzyme
stability and activity in non-aqueous reaction systems: A
mini review. [ J]. Catalysts, 2016, 6(2) : 32.

Xu Wen-ting (% 3C#) , Bi Wu-dang ( 523%J}), Cong
Fang-di( A7 H1) , et al. Immobilized aspergillus niger
lipase catalyzed synthesis of L-ascorbyl palmitate in nona-
queous medium ( [& EfLHG T EE ANL dE KA G K L-
VORI BRAFRERRIR) [T]. Chin J Biopro Engineer (=4

[10]

(11]

[12]

TR ), 2018, 16(4) : 36-39.

Xin Jia-ying(2£59E) , Yu Jia-qi ( F4EHL) | Li Hai-yan
(ZEWFIE) | et al. Lipase-catalyzed double kinetic resolu-
tion for the preparation of high enantiopurity(S) -Naprox-
en (IR 7 Pl R AL — 0K 8l 3 24 v 0 i 6 i Ol o A0
(8)-ZEEA) [T]. J Mol Catal( China) (5 FiEfL),
2015, 29(1) : 90-95.

Wang Ze ( F #), Tang Lu-hong (5% 7). Design,
synthesis and characterization of ascorbic acid pro-drugs
of flurbiprofen (L-FL3A il R S Lt 365 25 P 115 25 A 12 31,
BRHEAL S S A R AE) [T ], Stra Pharm J (12}
%), 2010, 20(10) ; 213-217.

Liu Xin-ning( X5 7°) , Tang Lu-hong(#47%) . Kinet-
ics and thermodynamics of L-ascorbylprofen esters syn-
thesis catalyzed by lipase in 2-methyl-2-butanol ( L-HT 31
LRI S AR KA B L 5 R 8l g 2 S5 3027 [T
Chin ] Biopro Engineer (ZE¥)iIN T2 #2) , 2010, 8(6) :
33-39.



330 a4 F  fiE o33 %

Lipase-catalyzed Synthesis of Flurbiprofen VC Ester

ZHANG Hong-di', XIN Jia-ying"*>", SUN Li-rui', MA Hui-lin', XIA Chun-gu’
(1. Key Laboratory for Food Science and Engineering Harbin Uninversity of Commerce, Harbin 150076, China;
2. State Key Laboratory for Oxo Synthesis & Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Science, Lanzhou 730000, China)

Abstract; By using five kinds of organic solvents as reaction medium, the immobilized lipase B from Candida Ant-
arctica ( Novozym 435) as the biocatalyst, Lipase-catalyzed synthesis of Flurbiprofen VC ester was studied. Thin-
layer chromatogram, high-performance liquid chromatogram and mass spectrum has been used to analyze the struc-
ture of the product. The non-aqueous reaction system was established and the reaction condition was optimized. In
10 mL, 0.057 mol/L of vitamin C solution of tert-butanol was added 2.84 mmol flurbiprofen ester, the ratio of en-
zyme to substrate was 5% (W/W) , the mount of molecular sieve was 0.8 g, and the temperature was 70 °C , the
rotating speed was 200 r/min, After the reaction 28 h, the maximum conversion rate of the product reaches

73.63%.

Key words: lipase; flurbiprofen VC ester; Non-aqueous reaction system; prodrugs



