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a. NapSO;, NaHCO;, 75C ; b. (CH)2S04, NaHCOj3, reflux; c. CrOs;, ( CH;CO),0, §C; d. HySO4, reflux; e RCHLCOOH, ( CH;CO),0,
K> COs, reflux; f. (CH3;CH,CO)20 or (CH;3C0),0,
K2COs, refluxs g Fe, NH4Cl, 9sC .

Tab 1. Structures, physical constants and elemental analysis of compounds Ij_;7

Element analysis(% )

Compd. R mp(C ) Yield (% ) Formula Caled( Found)
C H N
L 4-NO,Ph 206-208 66. 3 CisHi3NOg S 55.33(55. 40) 3. 75(3. 65) 4.03(3. 62)
L 4-C1Ph 183-185 75.0 Cis Hi3C104S 57.05(57.32) 3. 86(3. 43)
B 2-ClPh 217-219 712 Cis H13C104 S 57.05(56.93) 3. 86(3. 45)
Is 4-CHSO2Ph 248-250 68. 4 C17 Hi606 S2 53.06(53. 42) 4. 21(3. 89)
Is Ph 196-198 74. 9 Cis Hi1404S 63.58(63.87) 4. 64(4. 32)
Is I-Naphthalenyl 119-121 77. 4 CoHi604S8 1 72H0 66. 48( 66. 64) 4. 71(4 83)
17 4-CH th 183-185 69. 6 CyHi6048° 1/5H,0 63. 83(63.93) 5. 13(5. 09)
Ig 4-CH; SPh 179-181 80. 6 CiyHi604S, 58. 62(58. 58) 4. 60(4. 18)
Iy 4-CH; OPh 205-206 67. 8 CiyHi605S 61.45(61.35) 4. 82(4. 64)
Ly 4-HOPh 213-215 75.5 CisH140sS° 1/3H,0 59.26(58.95) 4. 52(4. 03)
Iy 4-PhCH,OPh 154-156 68. 6 Cx Hy005S 67.65(67.58) 4. 90(4. 61)
In 4N H Ph 186-188 72. 8 CisHisNOsS° 1/2H,0 58.90(58.51) 4. 91(4 38) 4.29(3. 75)
I3 2, 5-diCH30Ph 148-150 80. 1 CigHi306S 59. 67(59.59) 4.97(4. 71)
Im PhS 176-178 71. 0 Cis Hi404 S, 57.49(57.49) 4. 19(3. 83)
Lis PhO 234-236 832 CisHi40sS° 1/5H,0 59.70(59. 96) 4. 48(4. 51)
Lis CH 182-184 75 4 Cii Hi2048
Iy H 265-267 75. 6 CioHj004S
Tab 22 M'S, IR and ' HNM R spectral data of com pounds I;_7
Compd.  MS(m /z) IR(em™ 1) "HNMR (300M Hz, CDCl3 /DM SO, 9)
I 370(M+ N4 ) 3300-2600, 1669, 1304, 1147 2.97(s,3H),7. 14(d,2H), 7. 34(d,2H), 7. 66(d, 2H), 7. 88(s,
1H), 8 11(d, 2H)
I 335(M-H ) 3300-2600, 1687, 1302, 1150 3. 04(s,3H),7 12(d, 2H), 7. 20(d, 2H), 7. 30(d, 2H), 7. 70(d,
2H), 7.80(s, 1H)
| 359( M+ N ) 3300-2600, 1704, 1289, 1142 3.03(s,3H),7.14(d, 1H),7.17~ 7. 33(m,3H), 7. 39(t, 1H)
7.51(d, 1H), 7. 78(d, 2H), 8 05(s, 1H)
L 419( M+ K+ ) 3300-2600, 1682, 1301, 1148 3. 17(s,3H), 3 25(s,3H),7.28(d, 2H), 7. 46(d, 2H), 7. 76(d,

2H),7. 9 7.93(m, 3H)
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Continued Tab 2

Compd. M S(m /z) IR(em~ 1) HNM R (300M Hz, CDCl; /DM SO, 9)

Is 301(M-H ) 3200-2600, 1695, 1288, 1152 2 93(s,3H), 7. 1 7.14(m, 4H),7.27~ 7.30(m, 3H),7.61
(d,2H), 7. 76(s, 1 H)

Is 391( M+ K+ ) 3300-2600, 16811301, 1147 2 93(s, 3H),7.11(d,2H), 7. 30(m, 1 H), 7. 48( m, 3H),7.55
(d,2H),7. 63(d, 1H), 7.92(d,2H), & 18(s, 1 H)

L 339(M+ Nd ) 3229-2600, 1685, 1303, 1152 2 41(s, 3H). 3. 10(s, 3H), 7. 10(d, 2H). 7. 21(d, 2H), 7. 28
(d,2H),7. 76(d, 2H), 7. 93(s, 1 H)

s 387(Mr K ) 3300-2600, 1675, 1305, 1148 2 51(s,3H),3 03(s,3H), 7. 12(d, 1 H), 7. 22= 7.64( m,5H),
7.76(d, 2H), 7. 92(s, 1 H)

b 350( M+ NH ) 3300-2600, 1705, 1309, 1149 3. 05(s, 3H), 3. 74(s, 3H), 6. 84(d, 2H) . 7. 03(d. 2H) . 7. 23( d,
2H),7. 66 7.70(m, 3H)

Lo 341(M+ Nd ) 3447, 3300-2600, 1688, 1290, 1140 3. 01(s, 3H), 6. 70(d, 2H), 6. 91(d, 2H) , 7. 21(d, 2H), 7. 64(d,
3H)

I A47(W K ) 3300-2600, 1689, 1312, 1149 3.02(s,3H), 5.09(s, 2H), 6. 98(d, 2H), 7. 15(d, 2H), 7. 26~
7. 47(m, TH), 7. 75(d, 2H), 7. 89(s, 1 H)

Iy 318 (M+ H ) 3471, 3300-2600, 1691, 1513, 1303, 1147 3.08 (s,3H), 6.06(d, 2H),6.77(s, 1H),7.21(d, 2H),7. 60
(d.2H), 7. 81(d, 2H)

I3 361(M-H ) 3300-2660, 1681, 1312, 1148 3.02(s,3H), 3. 60(s, 6H), 6 49(d, 1H), 6. 84 6. 90(m, 2H),
7. 77(d. 2H) . 7. 88(t, 3H)

Lig 352(M+ NHy ) 3300-2600, 1688, 1313, 1148 3.00(s,3H), 7. 18(m, 5H), 7. 79(s, 4H), 8 15(s, 1 H)

Iis 341(M+ Nd ) 3300-2600, 1689, 1310, 1149 3. 18(s,3H), 6 97(d, 2H), 7. 04(1, 1H), 7. 33(1, 2H), 7. 94(m,
5H)

L 3300-2600, 1674, 1312, 1148 2 03(s,3H).3 28(s, 3H).7.65(s. 1H).7.73(d. 2H) . 7. 96(d,
2H)

L 3300-2600, 1686, 1310, 1150 3.19(s, 3H), 6. 66(d, 1H), 7. 63(d, 1H), 7. 91(s, 4 H)

known com pound

, ( RC) ( DC) Tab 3. Effect of Ti17 on xylenedinduced mice ear sw (-:lling(jcir s.n= 10)
Dose Swollen ex tent Inhibition Activity
(P> 0. 05) ( 3) Compd- (mg /kg) (mg) (% ) ratio
CM CNa 11.9F 1. 8% ## 0
3h DC 20 7.555 2 43 % 36. 55 1.01
’ RC 10 7.58F 2 42 ¢ 36. 30 1.00
° CMC~Na 2 B I 11 8.9t 3 23 25. 12 0. 69
(P<005P<0.01) Is b 11 10. B 2. 74 14. 29 0.39
DC (p> 0 05) Tis. 15 I; 11 7.7 217 34. 71 0.96
L 12 11. 7 2. 00 002 0
> 0. 05 4
RC - (P ) ( > Is 10 10.9F 3. 32 0. 08 0
JEy 2
2.2 3B Wi #a I 1 11,3+ 1. 90 0. 05 0
ig 7d , i 10 9.0t 2 19+ 24, 29 0. 67
Is 11 10. 8F 3. 43 0. 09 0
P> 0.05); ; .
( ): ’ b 11 8. 46 3. 68 * 28. 91 0. 80
» RC Tio 10 9. 45t 3 2f 20. 59 0.57
b.9.10, 13,15 DC(P<0.01,P In 13 11. 5t 2. 69 0. 04 0
Tn 10 9. 46t 4. 10 20. 50 0. 56
< 0. 001 I 1w -]
) CM C-Na I 12 938 3 54 2118 0.58
(P> 0.05, RC (P " 1 10. 4+ 3. 06 12. 94 0.36
> 0.05)( 5) . Iis 10 8.23+ 3. 79 * 30. 84 0. 85
I 8 7.955 2 9F ** 33. 19 0.91
DC, RG “’
Iy 7 10. 8 3. 21 0 10 0

*P<0.05°" p<0.0L """ p<0. 001, y5s CMCNa;
##% P <0.001, vs RC
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Tab 4 Effect of 11,3,7,9 10 13,1516 on carrageenininduced rat paw

edema (}i s,n=9) , DC,
Compd Dose Edema Inhibition A:;igioty RC RC
° 0
(mg /kg) (ml,3h) (%) (3h) 5(0) &) . ,
M CNa 0.575 0. 18 #+ 0 NSAIDs , NSAIDs
DC 10. 0 0.26E 0. 11 ** 64. 91 1.23 [s]
RC 50 027 0. 11 ** 52. 63 1.00 ’ COX-2
I 55 0.38F 0.08 ##* 33.33 0.63 5 ,
I3 55 0.44 0. 17 22. 81 0.43 COX /5—L0[6]; (NO)
14 50 0.4H 0. 14 28. 07 0.53 17.8]
I 55 0.4H 0.15 28. 07 0.53 ’ NO NSAIDs ™.
Tio 50 0.4H 0.15 28. 07 0.53 , I 115
I3 6.0 0.34- 0.12 *# 40. 35 0.77
Iis 50 0.29+ 0.13 * 49. 12 0.93 ’
Lis 4.0 0.43F 0. 15 24. 56 0.47
"P<005"" P<00L,""" P<0.001, vs CMC-Na; * P < 4
0.05##* P<0.0l,*## P <0.001, vs DG ® P < 0. 05,7%* p <
0.001,vs RC 4.1 RF AR
Tab 5. Effects of compounds Ij 3,79 10,13 15 on 1at gastwointestine b 5 °
(Fs.n= 8) Nicolet Impact 410 , KBr
1
Comod Dose Ulcer area of surwival rats - HNMR Bruker ACF-300M Hz AV =300
P (g he) (mm?) ,TMS . MS  HPI1100
CMC-Na 0. 14- 036 #*# o
DC 5.0 6. 46k 3,38 TR Pol 4 S )
## o
RC 50 0180267 191 82. 4% ,mp 84 86°C (
1 55 4 14 267 * 1 FHH o
3 55 3 468 2 73 * 83.5-87.5C)
7 5.0 2 GH- 134 *r ## HOK Xtk BE AL R T B (8)
9 55 1 15k 095 # ## % 1oy , 8% , mp 157~ 159C (
10 5.0 L 12t 130 # 157 159)
13 6.0 1. 84 1.66 # #*
, E2+ 4 34 - i
15 5.0 1L 165 1. 07 ##7% 1 )34 ) (1)
(1. 8 g, 10 mmol), (2.0
" p<0.05"" p<0.0L,""" p<000lys C(MCNa#* P< 1 N (5 ml.53 N Ko COs (0.7
0.01,%#% P <000l w DC, P <005 **P<o0 o0l **p< g7 mmol . R ’
0. 001 ys RC g,5 mmol) 30 min, , , ,
s s 2 mol /L NaOH 6 ml, 1
h, ) ) , 80 s
3 2.3g
b, 3as I .
R= H « E2 48 AR ) 347 st A KAL) A HER (1)
(Ti7) , a (0.16 g,3 mmol) 8ml , >
R 95 C, (1.1 g,20 mmol), 0.5h I,
(1) (2.3 g, 6.5mmol), ,95C 2 h, , 20% Na,
COs ., pH 9, > 6 mol/L pH 7,
) (12) .
( b) ( B R 9 9 9 1' 5 g
’ ) ’ E2-F K 347 s Bk R ) A B (1 16)
(Is vs Ts) (1.8 g, 10 mmol), (1.5ml, 12
’ (bvs mmol) K2C03(0.7 g, 5 mmol) 2h, ,
I3), I3 b, 5ml , , , , 2

. mol /L NaO H 6ml, Lh, ) s
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., 9% , 1.8g [4] ( Zhang YH). (Zhu CQ) . (Cao GK)
I, I II.

4.2 HEXE
42,1 EFEH— —FREDRF K" EA
PEI 3T U870 Saa

, DC 20
mg/kg, RC 10 mg /kg,
0. 3% CMC-Na 1.59< 10" mol /L
( RC ). 10 , 12 h
ig. 0.2 ml/10 g,

, DC 10 mg /kg, RC 5
mg/kg, 0% CMCNa 318
X 10 mol /L ( RC ) 9

. 12h g Sml/kg
4.2.2 XF mid ey %'

DC 5 mg /kg,
. 8
, g 7 d, (d7)
, 1h
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Synthesis and Anti inflammatory Activity of o-
Substituted p -Methylsulfonylcinnamic Acids

AO Gui—Zhen, ZHANG Yi-Hua, JI Hui', DENG Gang', WU Yan—Jun, PENG SiXun

Center of Drug Research; ' Department of Pharmacology, China Pharmaceutical University ,
Nanjing 210009, China

ABSTRACT AIM  To search for new compounds with stronger anti<inflammatory activity and less
gastrointestinal (Gl) side effects. METHODS A series ofa substituted p -methylsulfonylcinnamic acids were
designed and synthesized based on rofecoxib, a COX-2 selective inhibitor. Their antiinflammatory activity
against xylene4nduced mice ear swelling and carrageenan-induced rat paw edema was evaluated, and their GI
side effects in the rats were examined. RESULTS Seventeen target compounds ( 17) were obtained, ls are
new compounds, and their structures were identified by IR, 'HNMR. MS and elemental analysis.
I.3.7.9.10.13,15.16 exhibited marked anti-inflammatory activity in xylene-induced mice ear swelling model. They
were further evaluated in carrageenan-induced rat paw edema model 1315 showed anti-inflammatory activity
comparable to rofecoxib, and no significant difference between Is and diclofenac was found- Most of the
compounds with anti4+nflammatory activity had less Gl side effects than diclofenac, but somewhat more than
rofecoxib. CONCLUSION [Is.15 deserve to have further study.

KEY WORDS  Refecoxib; a-Substituted p-methylsulfonylcinnamic acids; Anti-inflammatory activity;
Gastrointestinal side effects; Synthesis
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ME FFTEER863H X AER “@#H hdh 5 vH AR E R EFAG T, AP ZHYRA A 97 55
A R s A AT HERARE SR AT RS RT R HRXM TR “HUt g —RA ik
FEROG AR, o th B R A SRR BRI G BRI, E ARG £ At AT 25 N ZOSRI AR L. “Ih Rk
AE e B B S 2124 6 N A A B S im AR GG 7 ¢ TR S KA 5E AT R B R
HSS# s R AT “ IR WP BH 25 AW 248 YCPO WK AT #1907 ; 542 MERH T 450,49 A R“R &
M BEESHR”. B EH FOTF RE QIR AT R BT RARE A —R AR FZREG TR Lo khe FoE
9L, BT K AE 495 35 Fabh ot &R ek A, 8 R Aek AT, F AR L C 211 TARVER AR
1T #) %5,



