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Synthesis and Analgesic-antiinflammatory Activity
of Cinmetacin Derivatives
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Abstract — Nine cinmetacin derivatives as potential nonsteroidal analgesic and antiinflammatory com-
pounds were prepared and their analgesic-antiinflammatory activity was compared with cinmetacin. Sal-
icylic acid and phenols were reacted with dicyclohexyl carbodiimide (DCC) to give phenyl salicylates (1-
4). Cinmetacin was treated with DCC and phenol derivatives to yield cinmetacin esters (5-13). Compounds
(5, 7, 8, 10, 12, and 13) showed stronger analgesic activity than cinmetacin, but only compound (5)
showed comparable antiinflammatory activity to cinmetacin.
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Pheny! salicylate(1)2] §4 - Salicylic acid 690 g
(50 mmol) ¥} phenol 4.70 g(50 mmol)S pyridine(100
m)ell 7F& £33t ¥, dicyclohexyl carbodiimide
(DCC) 10.32 g(50 mmoly& 7k8kar Aol 154]3F
Hksle] wheAIZIT) REgde] d-HCIE4S 7)3le
Ao E TED ether® FES &, F715E EE
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Yield : 39%; mp:45~47°C; Rf=0.71 (ether: ethyl
acetate=3:1); IRKBr) cm™:1760, 830; 'H-NMR
(CDCl,) &:6.89~8.60(9H, m).

pNitrophenyl salicylate (2)2] &4 - Salicylic acid
6.90 g(50 mmol)®} p-nitrophenal 6.15 g(50 mmol) &
olg3le] RHE (¥ Z& WRle=z AR B
6.48 g 333t

Yield : 50%; mp:102~104°C; Rf=0.81(ether : ethyl
acetate =3:1); IRKBr) ecm™:1762, 825; 'H-NMR
(CDCly) 6:6.88~8.62 (8H, m).

p-Chlorophenyl salicylate (3)2] &M - Salicylic
acid 6.90 g(50 mmol) 3} p-chlorophenol  5.06 g(50
ranl)2 olg3t IRHE (DI 2 WHew AX

L 480gS T

Yield.33%, mp : 104~106°C; Rf=0.63(ether : ethyl
acetate =3:1); IR(KBr) cm™:1760, 827; 'H-NMR
(CDCl,) 8:6.85~8.56 (8H, m).

p-Bromophenyl salicylate (4)2] &% - Salicylic
acid 6.9 g(50 mmol)=} p-bromophenol 13.90 g(50
mmol)}& °]83l] 3¥E )T 2 PHoez AA
A BT 4.70 g& T

Yield : 38%; mp :189~201°C; Rf=0.71(ether : ethyl
acetate = 3:1); IR(KBr) cm™':1760, 830; 'H-
NMR(CDCl,) 6:6.84~8.55 (8H, m).

(1-Cinnamoyl-5-methoxy-2-methylindole-3-ac-

etyl)salicylic acid (5)2] #4 - Cinmetacin 3.50 g
(10 mmol)#} salicylic acid 1.38 g(10 mmol)& pyri-
dine(ZO ml)ell 7k &3t %, DCC 2.07 g(10 mmol)
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Yield : 68%; mp: 165~167°C; Rf=0.53(ether : ethyl
acetate = 3:1); IR(KBr) cm™:1760, 1700, 1680,
825; 'H-NMR(CDCl,) &:2.68@3H, s), 3.843H, s),
4.002H, s), 6.88~8.21(14H, m).

4-(1-Cinnamoyl-5-methoxy-2-methylindole-3-
acety)acetanilide (6)2 4 - Cinmetacin 3.50 g
(10 mmol)¥} acetaminophen 1.50 g(10 mmol)S Y&

Z glo] 33k (5 {AET o AR
250 g& FABIAT.

Yield : 52%; mp : 158~160°C; Rf=0.52(ether : ethyl
acetate = 3:1); IR(KBr) cm™:1750, 1690, 1650,
800; 1H-NMR(CDCl,;) §:2.25@3H, s), 2.70(3H, s),
3.9033H, s), 4.03(2H, s), 6.72~8.41(14H, m).

Methyl(1-cinnamoyl-5-methoxy-2-methylindole-
3-acetyl) salicylate(7)2| &4 - Cinmetacin 3.50 g
(10 mmol)?} methyl salicylate 1.28 g(10 mmol)S €
HE Slo] 3Rk () I e s AR v
150 g& 3319t

Yield:31%; mp:149~151°C; Rf=0.60(ether : ethyl
acetate = 3:1); IRKBr) cm™:1780, 1720, 1670,
1600; 1H-NMR(CDC13) 8:2.72(3H, s), 3.85(3H, s),
3.903H, s), 4.05(2H, s), 6.74~8.14(14H, m).

Ethyl(1-cinnamoyl-5-methoxy-2-methylindole-
3-acetyl)salicylate (8)2] &% — Cinmetacin 3.50 g
(10 mmol)#} ethyl salicylate 1.66 g(10 mmol)S €
E2Z 30 3RHE 5y TS WHoE AR B
3.01 g& A3

Yield : 60%; mp:131~133°C; Rf=0.71(ether : ethyl
acetate = 3:1); IR(KBr) cm™':1770, 1725, 1680,
1600; ]H-NMR(CDC13) 8:1.383H, t, /=7.0Hz),
2.72(3H, s), 3.903H, s), 4.01H, s), 4.352H, q,
J=7.0 Hz), 6.80~8.64(14H, m).

1-(1-Cinnamoyl-5-methoxy-2-methylindole-3-

T‘ EF
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acetyl)-2-methyl-5-isopropyl cyclohexane (9)2| &t
4 - Cinmetacin 3.50 g(10 mmol)3} 1-menthol 1.56
glommolye YSET 3l HFE B)E Fs U
o2 AR B 251 ¢S s

Yield: 51%; mp:155~157°C; Rf=0.72(ether : ethyl
acetate =3:1); IR(KBr) cm™':1754, 1640; 'H-
NMR(CDCl;) 8:0.75~1.18(13H, m), 1.41~1.68(3H,
m), 2.12~2.312H, m), 2.62(3H, s), 3.34~3.45(H,
m), 3.893H, s), 4.102H, s), 6.62~7.92(10H, m).

Phenyl(1-cinnamoyl-5-methoxy-2-methylindole-
3-acetyl)salicylate (10)2] & - Cinmetacin 3.50 g
(10 mmol)?} phenyl salicylate 2.14 g(10 mmol)& €9
2T 3] 3E G)F ¥ wRer ARN 2
350 g& BAsIT

Yield : 64%; mp:146~148°C; Rf=0.63(ether : ethyl
acetate = 3:1); IR(KBr) cm™':1760, 1670, 1600,
800; 'H-NMR(CDCl,) §:2.62(3H, s), 3.753H, ),
3.90(2H, s), 6.85~8.31(19H, m).

p-Nitrophenyl(1-cinnamoyl-5-methoxy-2-methy-
lindole-3-acetyl) salicylate (11)2] &4 — Cinme-
tacin 3.50 g(10 mmol)3} p-nitrophenyl salicylate 2.60g
(10 mmolys YRZ 3o RHE (55 e U
o2 A% ¥83.60 g3 AT

Yield : 60%; mp: 137~139°C; Rf=0.81(ether : ethyl
acetate = 3:1); IR(KBr) cm™:1760, 1690, 1580,
820; 'H-NMR(CDCl,) §:2.61(3H, s), 3.72(3H, s),
4.00(2H, s), 6.72~8.38(18H, m).

p-Chlorophenyl(1-cinnamoyl-5-methoxy-2-me-
thylindole-3-acetyl) salicylate (12)2| &} - Cin-
metacin 3.50 g(10 mmol)#} p-chlorophenyl salicylate
2.48 g(10 mmol)E Y7Z 3o IR (G)E AT
o AAA B 2.90 g& SIS

Yield : 49%; mp:156~159°C; Rf=0.86(ether : ethyl
acetate = 3:1); IR(KBr) cm™ : 1760, 1680, 1580,
800; 'H-NMR(CDCly) §:2.62(3H, s), 3.903H, s),
3.97(2H, s), 6.58~8.25(18H, m).

p-Bromophenyl(1-cinnamoyl-5-methoxy-2-me-
thylindole-3-acetyl) salicylate (13)2| &4 - Cin-
metacin  3.50 g(10 mmol) @} p-bromophenyl salicylate
2.78 g (10 mmolys Y82 3} 3HE (52 AT
WHog AR B 321 g2 IS

Yield : 51%; mp:107~109°C; Rf=0.76(ether : ethyl

Vol. 45, No. 1. 2001

acetate = 3:1); IR(KBr) cm™:1750, 1680, 1600,
800; 'H-NMR(CDCl,) &:2.68(3H, s), 3.76(3H, s),
3.88(2H, s), 6.74~8.19(18H, m).
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Scheme 1 - Synthesis of phenyl salicylates.
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Scheme 2 — Synthesis of cinmetacin esters.

HojFo] gxekERY 948 8 848 nlony,
3, 4, 5A7olA 18.8%(P < 0.05), 23.0%(P < 0.05),
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A Y BAFEAT yHx) A FEEL b=
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carrageenin 5%, 1,2,3,4,5X)17k 22} 26.8%

Table I - Effect of the synthesized compounds on carrageenin-induced paw edema in rats

Group

Swelling percentage (%)

1hr Zhr 3hr 4 hr S5hr
Control 28.89 * 2.86 52.44 * 43.37 57.64 = 4.36 46.63 = 3.79 44.66 * 2.73
Cinmetacin 21.15 = 1.73* 30.52 £ 4.19%* 3295 £ 7.17** 24.25 £ 5.09%* 17.46 + 3.27**
5 2278 + 1.85% 27.16 £ 2.18** 32.78 £ 3.12%+ 25.65 + 2.98 22.44 T 249
6 26.14 = 293 43.65 £ 5.54 45.17 = 4.59* 39.43 £ 5.10 34.64 £ 453
7 24.48 £ 1.83 48.68 * 6.29 51.13 * 5.66 41.63 = 4.77 28.75 = 2.89
8 25.82 + 216 40.29 * 4.24* 43.69 = 5.21* 26.14 = 391 21.97 £ 3.90
9 26.37 £ 2.95 48.66 * 6.86 55.89 £ 7.49 44.43 = 5.88 42.43 £ 6.37
10 2123 + 1.21%* 36.91 £ 2.38** 43.29 £ 4.19* 36.96 £ 2.57* 28.59 £ 3.07
11 22.01 * 3.62* 41.61 + 10.57 39.73 = 4.92%* 39.01 = 6.49 29.68 = 6.19
12 19.10 * 3.16** 4051 * 4.87* 43.04 + 2.54* 40.46 + 4.26* 4045 = 4.26
13 18.30 £ 2.03** 28.16 * 4.41%* 46.79 = 3.70* 35.90 *+ 2.56* 29.19 = 2.63

Cinmetacin and the synthesized compounds were administered orally 50 mg/kg.
The numbers of animals in each group was 7.
DFach value represents the meanS.E. of the number of experiments.
*P < 0.05, **P < 0.01, significantly different from control.
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Table II - Effect of the synthesized compounds on acetic
acid-indecud writhing syndrome in mice

Control (n?é)/skeg. N® wIn\’I?};ir?éb) Inhibition
p.o.) (times/5 min) rate (%)
Control - 6 21917 -
Cinmetacin 50 6 13.8 &£ 1.1%* 36.9
5 50 6 8 £ 1.1%* 63.5
6 50 6 13.6 £ 2.8** 37.9
7 50 6 9.5 £ 1.6** 56.6
8 50 6 11.8 + 1.8%* 46.1
9 50 6 16.8 = 2.3* 23.3
10 50 6 12.6 £ 1.4%* 42.5
11 50 6 16.8 = 1.3* 23.3
12 50 6 82 12% 626
13 50 6 8.8 = 1.0** 59.8

YN means the numbers of animals in each group.

YEach value represents the mean = S.E. of the number of
experiments.

*P<0.05, **P<0.01, significantly different from control.
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