
Preparation and Antiinflamniatory Activity of Some 
2-Akylbenzo [ b ]  thiophen-3(2H)-one 1,l-Dioxides 

1 7 t i t l  -uccesduI heparution oi :inticoagulant uctivitj 
trom :ititiinflamm:ttor!- nctivit j in :I group of 2-ttryl- 
1 .3-iiid:indiorieh1 ? prompted the preparation of a wrie- 
oi 2-; ir~ lberizo [b ]thiopheii-~(2H)-,,ii, 1 .l-dioxide- 
The-e were evaluated for both anticoagulant (inhibitioli 
of prothrombin syrithesi-) arid antiinflammatory (iii- 
Iiibit ioti of carrageeIiin-induced rat foot edema) :IC- 

I ivjtic-. After determining that> 2-phenylbenzo [blthio- 
phun-S(2H)-one 1 .l-dioxide (1) exhibited lioth :inti- 
itiflammator! atid ariticottgularit uctivitj., :I serie. of 
comlwiirids related to 1 n-a- p r q x i r d  i i i  :in effort t o  
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This latter route proved convenient for X = (CH3)Z- 
S S 0 2 - ,  and essential when X = CF3 and hr = m- 
CF3C6H1. Two other 5-trifluoromethyl-%benzylthio- 
benzoic acids were conveniently prepared from 4- 
chloro-3-cyanobenzotrifluoride and appropriate benzyl 
mercaptans followed by hydrolysis of the resulting 
2-benzylthio-5-trifluoromethylbenzonitrile. When the 
latter approach was applied to m-trifluoromethylbenzyl 
mercaptan, however, no benzonitrile intermediate could 
be detected by ir analyqis. Instead. the only isolable 
product was 2-(m-trifluoromethylphenyl)-5-trifluoro- 
niethylbenzo [ b ]  t hiophene-3-amine. 

CH,S-Na' 

Apparently, the conjugate base of the intermediate 2- 
benzylthiobenzonitrile adds to the nitrile function to 
form the aminobenzo[b]thiophene in a manner analo- 
gous to the cyclization of o-cyanophenylthioglycolic 
acid to 3-aminobenzo [b]thiophene-2-carboxylic acid.8 
The amine was found to resist hydrolysis on prolonged 
refluxing in S a O H ,  very likely through formation of 
the itable conjugate base, preventing further reaction. 

Pharmacology.-Antiinflammatory activity was as- 
seszed bv inhibition of edema formation in the hind 
p a n  of the rat (Charles River Strain, average \vt 170 g, 
6 rats group) in response to a subplantar injection of 
carrageenin. The experiment'al procedure followed t'hat, 
of Winter, et ~ 1 . ~  Edema formation was measured 3 hr 
after oral administration of test drug (in aqueous solu- 
t'ion), and the response of drug-treated animals was com- 
pared with that of animals receiving vehicle alone and 
animals receiving aspirin (100 mg/kg). 

Inhibition of prothrombin synthesis was measured 
in rats by daily oral administration ( 2  doses) of drug 
(100 mg/kg in aqueous solution, 3 rats/group) 8 hr 
apart,. Sixt'een hours after the last dose, blood samples 
mere drawn into oxalated syringes from the descending 
aortra while the animals were maintained under light 
pentobarbit'al anesthesia. Plasma mas separated by cen- 
trifugat'ion and prothrombin time determined automat- 
ically with a Model 202 clot timer (AlechrolabInc.) using 
thromboplastin extract as directed by t8he manufac- 
t,urer. 

Bilateral adrenalect'omy was performed t'hrough a 
retroperit'oneal incision, while t,he rats were maint,ained 
under light Et20 anesthesia. Animals were maintained 
on a normal diet, with 0.9% saline in place of drinking 
wat'er, and were used 5-7 days postoperatively. 

Discussion 
2-Phenylbenzo [b  Ithiophen-3 (2H)-one 1 ,-1-dioxide (1) 

was found to be both an anticoagulant. and an 
(8)  C.  E. Dalgliesh and F. G. hIann,  J .  C h e m .  Soc., 893 (1946). 
(9) ( a )  C. A.  Winter. E. A. Risley, and G .  W. Nuss,  Proc. SOC. E z p .  

Biol. .Wed., 111, 544 (1962); (b) J .  Pharmacol .  E x p .  T h e r n p . ,  141, 369 
(1963) .  

(10) Simplasting. )Tamer-Chilcott. 

TABLE: 111 
PH.~KM.iCOLOGIC.iL .kCTIVITY O F  

2-ARYLBENZO [b]THIOPHENE-3(2H)-ONE  DIOXIDES 
Anti- 

inflammatoryb Prothromliinc 
s o .  pKdL act i r i ty  effects 

1 6 . 2  f d  ++ 
2 3 . 6 + ++ 
3 d , 2 + d  ++ 
4 4 .6  + ++ 
3 - ++ 
6 5 . 3 - e 

6 .6  7 
8 J . D 

9 4 . 9  

- - 

- - _ -  
- - 

10 .i , 5 + ++ 
11 4 . 3  + 
12 3 . s i- 
13 4 .8  + ++ 
14 .i . 7 
1 3 4 . 0 + d  

16 .i , 2 + 
17 4 . 8  + 
18 ;j  . .i 
19 4 . 7  
20 
21 7 . .i 
22 6 . 4  + 
23 6.9 
24 4 , 3 + 
2.5 .i , 0 t++d - 
26 .i . 2 + + d  - 
27 4 . 1  + 

Pheiiy1butazo:ie 6 . 4  +++ - 

- 
- 

- - 
- 
- 

- 
- - 
- - 

: ; . 8  - - 
- - 

- 
- - 

- 

- 

Q Potentiometric titratioti.: i i i  2 :  1 dioxane-€I?O. b Aiiti- 
inflammatory activity iy repoi,ted it' a mean inhibition of edema 
in the treated animals withiii ~l i :  rsiige of 0.5-1.5 times that of 
the mean irihibitioii of coiicurreiitlJ- treated animals rereiviiig 
aspirin (100 mg;kg p. 0 . ) :  +, drug given at 100 mg kg; ++, 
drug given at 33 mg kg: + + +, drug given a t  10 mg kg p. o. 
Compounds with ailtiinflammatory activity (at 100 mg kg) of 
less than O..i times ahpirill are reported as -. +, proloiigatioii 
of prothrombin time 16 hr after administration of 0 oral doses, 
8 hr apart (100 mg,kg p. 0 . ) ;  ++, prolongatioii of prothrombin 
time 16 hr after administration of 2 oral doses, 8 hr apart (100 
mglkg p. 0 . ) ;  -, no prolongation of prothrombin time after 9 
oral doses, 8 hr apart (100 mg kg p. 0.). d A  similar aiitiinflam- 
matory response was obtained with these compounds in both 
adrenalectomized and iioiiadreiialectomized rats dosed at 100 
mg,kg p.0. e S o t  mea.3wed due to iiisufficient iupplies of 
compound. 

antiinflammatory agent (Table 111). Other ?-aryl- 
benzo [b]thiophen-3(2H)-one 1-1-dioxides were made 
(Table IV) and tested for both types of activitiei. A11 
compounds unsubstituted a t  the 5 position (1-5) \\ere 
found to  have anticoagulant activity (Table 111). 
Introduction of a 5-methyl subbtituerit (7-9). however, 
removed anticoagulant effects. Combination of 5- 
chloro with a 2-(meta-substituted) aryl group (11-12) 
produced compounds IT i th antiinflammatory activity 
but free of anticoagulant effects. Other compounds 
embodying these features include 15, 22, 24-27. 
With a few exceptions ( e . g . ,  6, 7 ,  8, 9, 14, 19, 20), com- 
pounds exhibiting antiinflammatory activity fell within 
an acidity range of 4.8 to 6.2 (acidities determined in 
2 :  1 dioxane-HzO). The most potent antiinflammatorj- 
activity was seen with compounds having a 5-trifluoro- 
methyl substituent (ie., 25, 26). Comparing dose- 
response curves for 25 and phenylbutazone in the rat 
foot edema test indicated a relative potency of 1.24. 
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TABLE V 
O-BI"~ZTLTHIOBENZOIC Actus 

Crystn 

a::::, 
Yield, Method 

NO. x 4 r 70 of p r e p . "  h lp ,  oc solventh Formula itnalysee 

2s € I  C~I-I: 98 187-1 8gC 
29 I€ 4-ClCsH4 86 'A 2 18-2 19 I Ci4HiiCl0,S C, I% 
30 11 3-CFaCsH4 90 A 1.5 1- 1 53 E CijHiiFa02S C, I% 
31 11 3-NO2CoH4 97 A 192-194 E CirHiiNOrS C, H, ?; 
32 €1 1-Kaphthyl 97 A 179-181 E CiaHi,OjS C, H 
:3:3 .j-CHa C6& 89 A 169-1 71 CljH14026 c, H 
34 Z-CH, 3-CF3CeHa 96 A 1.53-1 -55 C I & I & ~ #  C, 13 
3 -5 .i-CH3 :3-?i O2C 6H 4 9 3 A 164-1 67 CiiHiaSO4S C, H, N 
3 6 3-C1 C G K  69 A 18 2- 1 8.5 Et-I1 CirHiiClOjS C, H 

Y 8 X I  ::-xo&GHr 76 A 174-176 E CidHioClS0,S C, H, s 
39 .?-CY 4-CICsH1 67 A 178-180 Et-I€ CiaHiuC1202S C, 1% 
40 4,.5-1CH)4 C6Hj 94 A 247-24!) 31 C I J L ~ O ~ S  C, H 
41 4,.5-(CH), 3-CF3CtiH4 70 A 222-22.5 E-w CisHijF,OzS c, H 

C, H 42 4j.j-(CH)4 4-ClCtjHd 48 A 21 8-22 1 E CibHirClO$ 

3 7 .i-C1 D-CFSC~H, 71 A 163-167 Et-IS Ci:H&lF,OIS C, H 

43 5-( CHI jjNSO2 CGH; 6 V  B 224-22.5 A CI~HI~NOISZ C, H, K 

4 .i .5-iCH3)?NSO2 3-CHaCeH4 81 B 2 1 .i-2 1 7 E C I ~ H I ~ X O ~ S ~  C, H, S 

47 4,.i-(OCH,), CGH: 96 .4 176-176..> Ci6Hi60,S C, IS 
48 4,5-(OCH;)z :LCF,C,H, 98 A 18.5-187 CiiH18304S C, H 
49 4,,? (OCH,), 4-CICeHr 97 A 183-184 CisHijClOiS c, I1 
.iO .!-NO2 3-CHaCtiH4 3 8 Be 238-240 E Ci,jHi:i?;O$ C, H, N 

13 CIiHiiF&?S c, H .5 1 .j. CF3 C6H> 84 
.i 2 .i-CFa :J-CH,CGH, 80 C 1 92- 1 9.5 CisHiaFaO C, H 

3-CF; 3-CF,CGI14 .).J C 16.5-166 Et-II Cl61310F60 C, 1% 

44 .i-(CHa)jNSO$ 3-CF3C6H4 79 B 207-210 E-w Ci,Hi6F,NOaS2 C, H, K 

46 3-(CH3)rNSOy :3-C1C6Hr 77 B 211-212 E Ci&i&lNO,Sj C, H, S 

C 180-1 81 

- -  -., 
. ) . I  

a A = A n  o-mercaptohenzoic acid was treated with a PhCHiCl as illustrated i n  the Experimental Section for 29. B: an  o-bromo- 
(or chloro-) benzoic acid was treated with a PhCHBH as illustrated for 44. C:  see Experimental Section. E = EtOH; W = 
H20; h l  = 3IeOH; Et = Et20; H = hexane; B = C6H6: A = 1\IeC?i; I = i-PrOH. H. Apitzsch, Rer., 46, 3102 (1913), reports 
mp 189". e Using 2-chloro-3-nitrohetizoic acid (Bldrich Chemical Co.) 
as starting material. 

d Kindly provided by I l r .  Richard Koch of these laboratories. 

bined with 0.76 g (0.014 mol) of SaOCH, aud 25 ml of XeOH 
and refluxed for 0.5 hr. Addition of 150 ml of H2O followed by 
acidification (6 .Y HC1) prodiiced a tan solid which, after re- 
crystallization from EtOH, gave 0.59 g 14255) of 14 (see 
Table IV). 

By identical procedure.- 15 and 16 were prndaced from 41 and 
42, respectively, via the crude sulfone.< followed by ba?e-ratalyzed 
cyclization. 

h siiperior technique for prepariiig 2-(n~-trifluoromethyl- 
phenyl)naphtho[2,3-b]thiophen-3(2H )-one 1,l-dioxide (15) is as 
follows. To 11.8 g (0.050 mol) of 3-sulfino-2-naphthoic acid (see 
below), 10.2 g (0.10 mol) of Etm3N, aiid 100 ml of lleC?J was 
added 19.3 g (0.10 mol) of ifa-trifluoromethylbeiiz~l chloride. 
After refliising for 16 hr ,  Et3S.HC1 was filt,ered, Ihe filt,rate wa:: 
conceiitrated t.o an oil which was crystallized from l l eOH to give 
12.9 g (47<;) of 3 4  m-trifluoromethylbenzyl)sulfonyl-2-naphthoic 
acid m-trifluoromethylbenzyl ester, mp 111-112.5'. Anal. 
( C Z ~ H I ~ F O ~ $ )  C, H. -4 solution of 18 g (0.33 mol) of NaOCHa 
in 560 ml of I IeOH was stirred at  40" as 62 g (0.112 mol) of the 
above ester was added over 10 min. .4fter refluxing the solution 
for 1 hr, evaporation yielded a semisolid which was diluted with 
120 ml of H,O, cooled, and acidified (12 -Y HC1). The resulting 
slurry was extracted (CHCla) and the extracts were &ied (h'a2SOa) 
and evaporated. Recrystallization from EtOII gave 36 g ( 8 1 7 )  
of 15, nip 191-192'; nmr (CDCL): T 4.66 (.<, 1, L H ) ,  1.70-2.4 
(m, 8, aromatic protons), 1.42 (s, 1, 9-H), 1.30 (q, 1, 4-H). 
24 m-Trifluoromethylphenyl)benzo [ b ]  thiophen-3( 2H)-one 1,l- 

Dioxide (18).-.4fter refluxing a soliition of 6.8 g (0.015 mol) of 
67 in 150 ml of ilc30 containing 0.10 g of anhydrous KOAc for 
3.5 hr, concent,ratioii t,o dryness under reduced pressure gave a 
yellow oil. Brief refluxing of a soliition of this oil in 100 ml of 
Et.OH and 100 ml of 5co NaOH following by concentration to  
100 ml gave a yellow suspension. Addition of 300 ml of H2O and 
then acidification wit,h 6 A\- HC1 produced a yellow solid which. 
aft,er recrystallization from EtOH, yielded 4.9 g, (75%) of 18 
(Table 11'). 

2-(p-Chlorobenzylthio)benzoic Acid (29).-.4 combination of 
15.4 g (0.10 mol) of o-mercapt.obenzoic acid, 16.1 g (0.10 mol) of 
p-chlorobenzyl chloride, 13.8 g (0.10 mol) of K2C03, 250 ml of 
EtOH, aiid 125 ml of HjO was refluxed for 2 hr. Acidification 
with 6 S HC1 precipit,ated a white solid which, after thorough 
t,rit,uration with H,O, gave 23.9 g (86%) of 29 (see Table V).  

2-( m-Trifluoromethylbenzylthio)-5-dimethylsulfamoy~benzoic 
Acid (44).--A suspension of 9.2 g (0.030 mol) of 2-bromo-5-di- 
methylsiilfamoylhenzoic acid,15 6.2 g (0.032 mol) of ni-trifluoro- 
methylhenzyl mercaptan, 4.0 g of KOH, 90 mg of CII powder, and 
1.50 ml of II lIF was heated at 125' for 19 hr. After filtration 
and evaporatioii to dryness inider vaciiiim, the residLte was dis- 
solved in 400 ml of HzO atid acidified (6  A\- HC1) to produce a 
gum which 4owly cry.stallized on stirring in the cold. 
lization from EtOH-HyO gave 9.9 g ( 7 9 7 )  of 44 (Table T. ). 

2-Benzylthio-5-trifluoromethylbenzoic Acid (51).--4 soliitioii 
of 13.4 g (0.11 mol) of beiizyl mercaptan, 50 ml of Dl IF ,  and 5.9 
g (0.11 mol) of NaOlIe was cooled to 15' and then added over 
0 . j  hr to a dr i t i on  of 23 g (0.11 mol) of 4-chloro-3-cyanohenzo- 
trifliioride (Pierce Chemical Co.) in 30 ml of DMF. .After stirring 
1.5 hr at room temperatiire, the mixtiire was added to X00 ml of 
cold H2O and extracted with CHC13. ilfter drying, removal of 
solvent yielded 34 g ( i f  a pale yellow oil, presiimably 2-heiizylthio- 
3-trifliioromethylhenzoiitrile. A combination of 17.5 g (0.06 
mol) of this crude iiitrile, 50 ml of EtOH, and 200 ml of 2OC; 
SaOH was refluxed for 24 hr. Concentration of the reaction 
under rediiced pres.wre followed by Et20 extraction yielded, on 
removal of the ether, a pale orange oil. Suspending the oil in 
H2O and acidifying with 6 A\- HC1 produced a u-hite solid, 15.7 g 
(845;) of 51 which was pin'ified for analysis by recryst,allization 
(CGH,) (Table v). 

By e>sentidly the .same procedure, except for employing m- 
methylbenzyl mercaptan i i i  place of benzyl mercaptan, an 80'; 
yield of 52 was realized. When ail attempt was made to prepare 

Rec 

(15) rt. AI. Bloom and ,J. F. AIuren, U. 9.  Patent 3,310,553 11967). 




