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Scheme 1  Synthetic route of PHI
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Table 1 Effect of feed ratio of raw materials on the yield of PHI

n(PCM):n(IPF) 1:1 1:1.25 1:1.5 1:1.75 1:2
Isolated yield/% 40.5 44.9 50.6 50.9 50.7
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Fig.1 Effect of the amount of DCC on the yields of PHI Fig.2  Effect of the amount of DMAP on the yield of PHI
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Fig.3 Effect of reaction time on the yield of PHI Fig.4 Effect of the volume of solvent on the yield of PHI
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IEACAIRAE R ANGE 2 FIFR 3 o H3R 2 AR 3 L M1, ARG AR 22 1 SRR, 2% PR30 = iR 2 ik
ANIY g A >B > C RIEURFEC B > B Rt ] > 335 R ASCR O B AZ A , SO EC B3 e HA A
WFFM (P <0.01) , S i [a] A AR BRI A .35 (P >0.05) o Z53 58, sEFE IR A K
3, IR B K3, IR COKF LA RAG BRI o PO IRBUKE 1 50KF 30 eR R B
S A T A 7 AR A, DA I AR B A 225 8, I B 67K F 1, B AR 70 mLo (A1, it
P WAAFATIE AsByC LA R :n (PCM) :n(IPF) O 1:1. 5, ROSEIS [E) 24 8 b, JF AR ARy 70 mL(V( LR
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R2 L(3)EXERER
Table 2 L, (3*) Orthogonal experiment

Number A B C Yield/ %
1 1 1 1 49.6
2 1 2 2 51.1
3 1 3 3 54.6
4 2 1 2 55.6
5 2 2 3 62.5
6 2 3 1 61.1
7 3 1 3 62.3
8 3 2 1 66.5
9 3 3 2 68.5
K, 155.3 167.5 177.2
K, 179.2 180. 1 175.2
K; 197.3 184.2 179.4

K,/3 51.8 55.8 59.1

K,/3 59.8 60.0 58.4

K;/3 65.8 61.4 59.8




786 I 531 3%

x3I AESW
Table 3 Analysis of variance

Variances Square DOF Mean square F P
A 295.87 2 147.9 446.52 <0.01
B 50.5 2 25.25 7.94 >0.05
C 2.94 2 1.47 <1 >0.1
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Synthesis of the Twin Drug of Ibuprofen and Paracetamol

JIN Chao", FU Hualin’* , ZHANG Wei", ZHANG Yanli", CAO Hang",
ZHOU Tao", LU Chaocheng®, LIU Mengjiao”, ZHOU Jianyu"
(“Department of Pharmacy;'Key Laboratory of Animal Disease and Human Health of Sichuan Province,
College of Veterinary Medicine ,Sichuan Agricultural University , Ya'an 625014, China)

Abstract The twin drug( PHI) was synthesized by coupling ibuprofen( IPF) and paracetamol (PCM) using
dicyclohexylcarbodiimide ( DCC) as dehydrating agent, 4-dimethylaminopyridine ( DMAP) as catalyst, and
anhydrous acetone and ethyl acetate as reaction solvents. PHI was purified by recrystallization and its structure
was confirmed by IR and '"H NMR spectroscopy. The effect of catalyst, dehydrating agent, reaction time, feed
ratio and reaction solvents on the yield of the product was investigated. The reaction conditions were optimized
by the orthogonal test. The optimized reaction conditions are:the molar ratio of raw materials is n (PCM):
n(IPF) =1:1.5, the optimal amount of DMAP is 10% mass fraction of ibuprofen; the volume of solvent is
70 mL( the volume ratio of ethyl acetate and acetone is 1:1) and the reaction time is 8 h. Under the optimized
conditions, the yield of target is 66. 5% .

Keywords Ibuprofen, paracetamol , twin drug, dicyclohexylcarbodiimide/ dimethylaminopyridine
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