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inflaminatory activity.

prepared including some which retained antiinflammatory activity, u< mich ag 1.2 times phenvibutazone, but

were free of anticoagulant effects.

The suecessful separation of anticoagulant activity
from antiinflammatory activity in a group of 2-aryvl-
1.3-indandiones'? prompted the preparation of a series
of  2-arvlbenzo[b]thiophen-3(2H)-one
Thesc were evaluated for both anticoagulant (inhibition
of prothrombin synthesix) and antiinflammatory (in-
hibition of carrageenin-induced rat foot edema) ac-
fivities.  After determining that 2-phenylbenzo [b]thio-
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2-Phenylbenzo[b] thiophen-312H -one 1,i-dioxide (1) was showu to exhibit both anticoagulant and anti-
The latter activity was retaitied in adrenalectomized rais.  Various analogs of 1 were
COOH COOH
x—@[ + ArCHCl —» x—@i —
SH SCH.Ar
1,1-dioxides. 0
7 COOH NaOCH, i H
X [ — ester —=> X Ar
NNG60,CH. Ar SO,
KOAr /
Ac,0

phen-3(2H)-one 1.1-dioxide (1) exhibited both anti-
mflamniatory and anticoagulant activity, a series of
compounds related to 1 was preparcd in an effort to

1. Ar=CH.

obtain w useful autiinflammatory agent free of pro-
thrombin effects.

Syntheses.—Although a fairly large variety of benzo-
[b]thiophenes have been made,* compounds of this
tvpe meorporating all three funetional groups, (.., a 2-
arvl group, a 3-oxo function. and a 1.1-dioxide, are
somewhat rare.  Sinece the report of Cohen and Smiles*
who prepared 2-(p-aminophenyl)- and 2-(o-nitrophen-
vl)benzo [b]thiophen-3(2H)-onc 1.1-dioxide and the work
oft Price and Smiles® who reported 2-(p-nitrophenyi)-
beuzo [b]thiophen-3(2H)-one 1.1-dioxide, such com-
pounds where these functional groups arve combined
have received =seant attention~

In the present work, several synthetie approaches
were utilized depending on the aceessibility of starting
materinls. Inomost instances. an e-mercaptobenzoic
actd wis combined with a benzyl halide in the presence
of base to produce an o-benzylthiobenzoie aeid which
wax oxidized by H.Oy to an e-benzvisulfonylbenzoic
acid.  Cyelization to the destred 2-arvibenzo[b]thio-
phen-3(2H)-one was accomplished either by esterifving
the benzoie acid and then treating with NaOMe or by
refluxing i AceO contaming IO Ae,

<o )Gl Lombardolo and 10 1 Wiseran, /. Ve Clem., 11, 342 (1068,

2y Abwiravts of papers of the 1534t Natiwonal Meeting of thie American
CUhereal Noviety, Chivago, I, Sept 120 1967, Abstract Nw, 1-14,

3 DL VL Fukeshima i Cllereroeyeite Corapounds,” R, Elderlield,
Lul.. Joloe Wiley & Sons Ine., New York, N. Y., 1851, pp 146-162.

AL Coben and &, Siles, J. Coem, Soe,, 406 (1130).

25 WL I Price and &, Snjdes, ihnd., 2858 (1928).

16) O, Darol, Gengan Patenl 871.371 #1061 vlavns 2-plieryilienzfnl-
Ornoplien-3i2H)-one 1 1-dioxule as a Huoresvent dyuo,

(7oA ML Lamberton and Jo 1L Thorpe, J. Chem. Sov.. 02571 (1667
perpactnl S 2ondph by ibenzn [Clthbaghen-2821-one 1, 1-diexide.

Where X = H, the procedure of Price and Smiles” was
also applied for combining o-sulfinobenzoic acid with
benzyl halides to produce o-benzyisulfonylbenzoic acids
directly. A closely related procedure involving 3-
sulfino-2-naphthoic acid, produced a naphtho[2.3-b]-
thiophen-3(2H)-one 1,1-dioxide. Previously unreported
o-mercaptobenzoie acids and substituted benzyvl mer-
captans prepared in this work are recorded in Tablex 1
and IT, respeetively (see Experimental Section).

Tapra: |
0-MERCAPTOBENZOIC ACIDS

COOH

SH
Yiell, Andlyses or
N 0 3Mp, PO Froormula Ll mp, <C
H-CH: 11 150161 C O (GRS
5-C'l 67 L2--1405 PO
14,5-1C1H S 279276 2TH=276
4.5-(OCH 1:;,1; ol =190 (‘1‘”1()()4.\‘ (i

s Onverall vield for ahie three-step procedure® {diazotization
disulfide formation-Zi reduction) without characterization of
httermediates. ¢ L. . Har, 20 W, MceClelland, and F. X
Fowkes, J. Chene. Soc., 2114 1193%). » German Patent 240, S
to Kalle and Co. 1sec Chew. Zendradbl, 11, 1567 110111

Ty I
Bryzyi Murearrass

CH.SH
Ne)

N < Pae -0 fanog PEH) Tormula Analyses

3-Cly 61 G YO iR 1481 G515 ¢, H
5-CHy 67 sS-s1aNy FL5602 CsH ol ¢ H
3-C1 2 L8 C(has 13830 C:H:CIS C, H

An alternate synthetic approach to the o-benzylthio-
henzoic acids involved displacement of halogen from an
o-halobenzoic acid by @ benzyl mercaptan.

COOH COOH
x——@i + ArCHSH — x@
Cl SCH.Ar
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This latter route proved convenient for X = (CHj)s-
NSOs—, and essential when X = CF; and Ar = m-
CI;CeHy. Two other 3-trifluoromethyl-2-benzylthio-
benzoic acids were conveniently prepared from 4-
chloro-3-cyanobenzotrifluoride and appropriate benzyl
mercaptans followed by hydrolysis of the resulting
2-benzylthio->-trifluoromethylbenzonitrile.  When the
latter approach was applied to m-~trifluoromethylbenzyl
mercaptan, however, no benzonitrile intermediate could
be detected by ir analysis. Instead, the only isolable
product was 2-(m-trifluoromethylphenyl)-5-trifluoro-
methylbenzo [b]thiophene-3-amine.

CH,S™Na*t

CF, CN .
QL -
cl ~"CF,
SCH,— C4H,CF.-m
CF, NH,

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 ecyelization of o-cvanophenylthioglycolic
acid to 3-aminobenzo [b]thiophene-2-carboxylic acid.®
The amine was found to resist hydrolysis on prolonged
refluxing in NaOH, very likely through formation of
the stable conjugate base, preventing further reaction.

Pharmacology.—Antiinflammatory activity was as-
sessed by inhibition of edema formation in the hind
paw of the rat (Charles River Strain, average wt 170 g,
6 rats/group) in response to a subplantar injection of
carrageenin. The experimental procedure followed that
of Winter, et al.® Edema formation was measured 3 hr
after oral administration of test drug (in aqueous solu-
tion), 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, 4 rats/group) 8 hr
apart. Sixteen hours after the last dose, blood samples
were drawn into oxalated syringes from the descending
aorta while the animals were maintained under light
pentobarbital anesthesia. Plasma was separated by cen-
trifugation and prothrombin time determined automat-
ically with a Model 202 clot timer (Mechrolab Ine.) using
thromboplastin extract!® as directed by the manufac-
turer.

Bilateral adrenalectomy was performed through a
retroperitoneal incision, while the rats were maintained
under light Et,0 anesthesia. Animals were maintained
on a normal diet with 0.99, saline in place of drinking
water, and were used 5-7 days postoperatively.

Discussion
2-Phenylbenzo [b]thiophen-3(2H)-one 1,-1-dioxide (1)
was found to be both an anticoagulant and an
(8) C. E. Dalgliesh and F. G, Mann, J. Ckem. Soc.. 893 (1945).
9) (a) C. A, Winter, E. A. Risley, and G. W. Nuss, Proc. Soc. Ezp.
Biol. Med., 111, 544 (1962): (b) J. Pharmacol. Exzp. Therap.. 141, 369

(1963).
(10) Simplastin®, Warner—Chileott.
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Taprx I11
PHARMACOLOGICAL ACTIVITY OF
2-ARYLBENZO (bl THIOPHENE-3(2H)-0NE 1,1-D10X1DES

Anti-
inflammatory? Prothrombin®
No. pKa®* activity effects

1 6.2 +9 ++

2 5.6 + ++

3 5.2 +d ++

4 4.6 + ++

3 - ++

6 3.3 - 14

7 6.6 — —

8 3.3 - -

9 4.9 - -
10 5.5 + ++
11 4.3 + -
12 3.8 + -
13 4.8 + ++
14 5.7 - -
15 4.9 +d -
16 5.2 + -
17 4.8 + -
18 3.3 - -
19 4.7 - -
20 3.8 - -
21 7.0 - -
22 6.4 + —
23 6.0 - -
24 4.3 + -
25 5.0 4444 —
26 5.2 + 4 -
27 4.1 + -

Phenylbutazone 6.4 +++ -
e Potentiometric titrations in 2:1 dioxane-H.O. ¥ Anti-

inflammatory activity is reported ax a mean inhibition of edema
in the treated animals within the range of 0.5-1.5 times that of
the mean inhibition of conewrrently treated animals receiving
aspirin (100 mg;kg p. 0.); +, diug given at 100 mg/'kg: ++,
drug given at 33 mg/kg; +++, drug given at 10 mg/kg p. o.
Compounds with antiinflammatory activity (at 100 mg/kg) of
less than 0.5 times aspirin are reported as —. < 4+, prolongation
of prothrombin time 16 hr after administration of 9 oral doses,
8 hr apart (100 mg kg p. 0.); + =+, prolongatiou of prothrombin
time 16 hr after administration of 2 oral doses, 8 hr apart (100
mg/kg p. 0.); —, no prolongation of prothrombin time after 9
oral doses, 8 hr apart (100 mg/kg p. 0.). ¢ A similar autiinflam-
matory response was obtaiited with these compounds in both
adrenalectomized and nonadrenalectomized rats dosed at 100
mg/kg p.o. ¢ Not measured due to insufficient suppliex of
compound.

antiinflammatory agent (Table III). Other 2-arvi-
benzo [b]thiophen-3(2H)-one 1,1-dioxides were made
(Table IV) and tested for both tvpes of activities. All
compounds unsubstituted at the 5 position (1-5) were
found to have anticoagulant activity (Table III).
Introduction of a 5-methyl substituent (7-9), however,
removed anticoagulant effects. Combination of 35-
chloro with a 2-(meta-substituted) aryl group (11-12)
produced compounds with 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-H,0). The most potent antiinflammatory
activity was seen with compounds having a 5-trifluoro-
methyl substituent (i.e., 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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AN
Yield, Metlwd

No. X AY! Yy o) prepn”

1 11 Cighl, O

2 tH 4-CICH Vi8] A

) “ ;)’-C'F;;Cb'l 14 20 A

1 11 3-NO.Cslly 32 A

B 11 I-Naphrthyl 24 A

[§ i CyF. 2 I8

T a1 ol 1 A

N 5-CH; 5=-CFyCelly N (.

il 5-C1H, 3-NOLCelly BN A
n 5-C1 Cylls N .
bl 5-Cl 3-CEyCylly 3 ¢
12 5= 3-NOLCelly SN @
i 5-C1 $-C1C1, 4 ¢
4 . Calls 42 D
B 5.6-(CH )y 5-CFRC 41 B
16 5,6-(CH, 4-ClCT T 23 b
v 3-1 CHy NSO Call, DA «
IS 5=t CHy NSO, 5-CF.Cell i B
1o -1 CH3) NSO, 3-C O ) B
24 A=fCHy NSO, 3-CICH 30 B
2 5,6-(0OCH, 3, o, H0 «
22 3 6-10CH, 5 3-C L0, NG «
205 3.6-(0CH & $-CICH St C
24 3=-NO S5-CHLCeL 45 13
25 3-CFa el N5 -
26 3-C Ty 3-CTCel 70 C
27 5-CFa A-CFyCel Ly N5 C

1)
H
Ar
SO,
Crystr

Mp, =€ solvenl® Torniela Analyses
F6-1TN

FT-140 I Coll,ClO,s ¢l
P42 144 1< Ci:H F,0,8 (DAR S
218-220 I CrHsNOS N
162 - 160 I ChsHpaths [GAD
132135 I CHFLO= ¢, H
IS4-150 I CradhaOys o, H
P46~ T4 I Ciyl Fa08 ), H
R I (;)F;“i(‘.\.“.n\‘ (,‘, 1, N
RIS B I L CLOS o, 11
161-16:5 I CaHCLE 30, C,H
215216 I I CINOR C, H, N
FAS- 161 I CralLiClaO= ¢, H
P01 I ()5S .1
(8880 I "0 el
235207 D Cst ClOS C, 1
PRO-- 10| [ Cyel1i:NOsSy ¢, 1, N
-1 12 CheH FaN Oy ¢, H, N
18- 160 A=W Cri i NO=. C,H,N
ENT- IS4 b Cral CINOS, ¢, 1, N
22()-222 I Csl1,ClOS [GRRY
2012612 D) ChelhaF058 ol
225-20% I CrlCLO M [GRR Y
140--142 [ Cpl) NOS ¢, LN
197 198 Clua 0 [GRREI
FPO-1TN I Cally Fyge C, H
FOS- 100 CrHF 058 ¢,

A = Prepared by esterificationt of an o-henzylsulfonylbenzoic acid followed by base-catalyzed cyclization as illustrated in the Ex-

perimental Section for 2. B =

an o-benzylsnlfonylbenzoic acid ria tle acid chloride and then cyelized as illustrared for 8.
Absetice of any symbol indicates the compound was obtained analytically pure by

0OH; 1 =
thorongh rinnration with Ha0,

-PrOH; M = MeOH: W = IL,0O.
" Reference 4 reports mp 174°.

Experimental Section'!

Substituted o-Mercaptobenzoic Acids.—'1he requred o-
meresptobenzoic acids (Table I) were prepared from commercially
available anthranilic acids by the method of Allen and Mac-
Kay.12 Dimethoxyanthranilic acid was made by the method of
Zincke and Francke! z/¢ nitration of veratric acid Me ester
followed by rediiction of NOy and hydrolysix of the exter fnnction.

Substituted Benzyl Mercaptans.- -The required benzyl mer-
captans (Table IT) were prepared from comumercially availuble
benzyvl chlovides vie the isothiowroninm =ali essentially by the
procedure of Urqubiary, o al.'* Atfter acidification, the produets
were extracted (124:0), dried, aund vaeunm distilled.

a~-Chloro-ie-xylene and  a,nedichlorotadiiene were  purchased
from the Aldrieh Chemical Co,  pcTrifluoromethylbenzyl chlo-
ride and pentafhiorobenzyl bromide were purehased from Plerce

11 Meliiug peints were oleteclllined ju o Thowas-Thover capillacy
Dlelting pomt apparatns usitg a valitrated tlierniometer and are uncorrecterl,
Potaltinmetrie titrations were varried vut in 2:1 dioxane—H.0 (v v) zolvenl
ashlg a Decknman Model G pH meter andd stindan! 0.5 ¥ NaOH. Tbhe
apparent pKR, vallies correspond tu the 111 vallies at tle half-neatralization
puinl i these titrations, A Viriare A-BO spectrorvetey §MesSt siandards
was ysel 1o lleasure midr specira. Ir spectrl were determined In KB
puellels. Adalyses were carrivd ont Ly the Physival Measturements Labora-
1oy of Clias, Phizer & Co.. Dle. Where analyses are indicated only by sym-
baods of The elewenis, analytical resilis olvglived for 1 hose elenents are wihlidn
(L45 of (L thegretical valges.

A2y 10 T L Alen and DL D Mackay, “Organic Syntleses,”” Coll.
Yol 11, AL 1L Batr, Fdo Jonn Wiley & Saas, Ine., New York, N. Y., 1043,
1 38D,

P13 T Zinncke and B Prancke, A Chem ., 293, 189 (1846).

e GGl Urgudart, Jo W Gates, Jro, dnd R Conpor in S Orpanie S3vi-
heses,” Coll. Volo TIH FL CO Yondng, Bd. dobn Wiley & Sons. Dne., New
York, NoY. U3, 103638,

evelization of an o-benzylsulfonylbenzoic by AeO-KOAc as illustrated for 18,

¢ =
1} = see Kxperiimental Reciion,

exterified
DI

Chentical Co. aud m-nitro- and p-chiorobenzyl chloride were
Easiman Organie Chemicals.
2-(p-Chlorophenyl)benzo(4]thiophen-3(2H }-one 1,1-Dioxide

(2).-A solntion of 10.0 g (0.0382 mol) of 55 in 400 ml of absolnte
EtO1 was saturated with dry HCl and refluxed for 24 hr.  Evapo-
ration 1o dryness gave a light vellow oil which was pariitioned
between 107 NaHCOs-Ft:0). The KO laver was washed with
1.0 and dried { Na.20, 1 Removal of wll solvent yielded a viseous
il whiell was dissolved in 200 ml of 0.5 M NaOlh -0
Afrer refluxing for 2 hr, concentration 1o dryness gave a vellow
solid whivh was dissolved 1in 300 ml of 11,0 and acidified wih ¢
N HCL wo vield 5.6 g (6077 of 2, mp 145-14%° (‘Tuble 1V
A =ample was reervaallized from EtOH for analyvsis, mp 147
149°,

a-Methyl-2-( m-trifluoromethylphenylbenzo{h|thiophen-3( 2H j-
one 1,1-Dioxide (81~ After refluxing a solution of 8.0 g (0.022
oty of 60 10 K0 ml ot Cyby and 50 ml of SOCL for | hy, evapora-
on 1o dryness (redneed pressire) gave o white solbl The
resilting residue was su=pended in 50 ml of MeO1l and refhixed
for 1 hr produeing a vellow solution which was evaporated .
dryness to vield a pale yellow solid.  This residue wax suspended
in 200 1l of absolute RO and 90 ml of 1 3/ NaOE in O
added.  Refluxing for 1.5 hr and removal ol all solvent produced
a1 velleav xolid which wax dissolved in 500 mi of H.0 and avidified
(6 N TICH tovield T.2 ¢ 7957, ) of 8, mp 142--145°. Reerysialliza-
tion from E1OH gave nip 146-148°,

2-Phenylnaphtho{2,3-)]|thiophen-3(2H )-one 1,1-Dioxide (14 ).- -
Oxidatione of 1.7 g (0.005% mol) of 3-benzylthio-2-naphchoie
acld (40) wis ranried ont using 0. in HCOOH as illustrated
below for 55. ‘The resuliing ernde, tan solid (1.5 g) was refluxed
with 30 ml of SOCL und 30 ml of Ggtsfor 1 hr. After evaporating
to dryness, 50 ml of MeOH was added and the solution vefluxed
for 1.5 hr, After evaporation to dryness, the residiie was eon-
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TaBLE V
0-BENZYLTHIOBENZOIC ACIDS
COOH
X
SCH.Ar
Yield, Method Crystn
No. X Ar Yo of prepn,* Mp, °C solvent® Formula Analyses
28 H CeH; 98 187-189¢
29 H 4-CICsH,4 86 A 218-219 1 C:H))ClO.S CH
30 H 3-CF;CeH, 90 A 151-153 E Ci:H1: F:0.8 C,H
31 H 3-N0O.CeH, 097 A 192-194 E Ci HuNO.S C, H, N
32 H 1-Naphthyl 97 A 179-181 jo CisHi0:8 C, H
33 5-CH; CeH; 89 A 169-171 Ci:H 0.8 C) H
34 5-CH, 3-CF;C¢H, 96 A 153-155 CisHj3F:0.8 C, H
35 5-CH, 3-NO,CeH, 95 A 164-167 Ci:H)3NOS8 C, H N
36 5-Cl Ce¢H; 69 A 184-185 Et-H CH,,Cl0.S C H
37 5-Cl 3-CF;CeH, 71 A 165-167 Et-H Ci:HoCIF;0,8 C, H
38 3-Cl 3-NO:CeH,4 76 A 174-176 E Ci1H),CINOR C, H N
30 5-Cl 4-CIC¢H, 67 A 178-180 Ei-H C1:H1uCLO,R C H
40 4,5-(CH), C¢H; 94 A 247-249 M CisH 40,8 C H
41 4,5-(CH), 3-CF;CeH, 70 A 222-225 E-W CoH);F30,8 C, H
42 4,5-(CH), 4-CICH, 48 A 218-221 E CsH,ClO,S C, H
43 -)-(CHa)zNSOz CGH:, 69¢ B 224-225 A CleH17NO482 C, H) N
44 5-(CHj3).NSO; 3-CF,CsH, 79 B 207-210 LE-W Ci17H e FaN OGS, C,H N
4‘-) J-)-(CHa)gNSO: S-CH3C5H4 81 B 21»-)—217 E C17H19NO4S~2 C) H, N
46 5-(CH;)eNSO. 3-CICeH, 77 B 211-212 E C16H)sCINO,S, C, H, N
47 4,5-(0CHs) CeH; 96 A 176-176.5 CieH,6045 C H
48 4,5-(OCH;), 3-CF,C:H, 08 A 185-187 Ci;H F30,8 C,H
49 4,5-(OCHy), 4-CIC¢H, 97 A 183-184 Ci6H,:C108 C,
30 3-NO, 3-CH;C;H, 3 Be 238-240 L Ci;HiNOS C, H, N
51 5-CFy CgH. 84 C 180-181 B Ci;H\ Fo0:8 C, H
52 3-CF, 3-CH,CeH, 80 C 192-195 CieH3F30.8 C,H
BEl 5-CF; 3-CF,Cel1, 53 C 165-166 Et-11 ChsH10F 0,8 C H
@ A = An o-mercaptobelizoic acid was treated with a PhCH.Cl as illustrated in the Experimental Section for 29. B: an o-bromo-
(or chloro-) benzoic acid was treated with a PhCH,SH as illustrated for 44. C: see Experimental Section, *E = EtOH: W =

H:O; M = MeOH; Et = Et,0; H = hexane; B = CiHs: A = MeCN; I = -PrOH.
¢ Kindly provided by Dr. Richard Koch of these laboratories.

mp 189°.
as starting material.

bined with 0.76 g (0.014 mol) of NaOCH; and 25 ml of MeOH
and refluxed for 0.5 hr. Addition of 150 ml of H,0 followed by
acidification (6 .N HCIl) produced a tan solid which, after re-
crystallization from EtOH, gave 0.39 g (429) of 14 (see
Table IV).

By identical procedures 15 and 16 were produced from 41 and
42, respectively, via the crude sulfones followed by base-catalyzed
cyclization.

A superior technique for preparing 2-(m-trifluoromethyl-
phenyl)naphtho[2,3-b]thiophen-3(2H )-one 1,1-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 EN, and 100 ml of MeCN was
added 19.5 g (0.10 mol) of m-trifluoromethylbeuzyl chloride.
After refluxing for 16 hr, Et;N-HCI was filtered, the filtrate was
concentrated to an oil which was crystallized from MeOH to give
12.9 g (479%) of 3-(m-trifluoromethylbenzy!)sulfonyl-2-naphthoic
acid m-trifluoromethylbenzyl ester, mp 111-112.5°. Anal.
(CorHisFs0OR) C, H. A solution of 18 g (0.33 mol) of NaOCH;,
in 560 ml of MeOH was stirred at 40° as 62 g (0.112 mol) of the
above ester was added over 10 min. After refluxing the zolution
for 1 hr, evaporation yielded a semisolid which was diluted with
120 ml of H.0O, cooled, and acidified (12 N HCI). The resulting
slurry was extracted (CHCl;) and the extracts were dried (Na,SOy)
and evaporated. Recrystallization from EtOH gave 36 g (819)
of 15, mp 191-192°; nmr (CDCL): 7 4.66 (s, 1, 2-H), 1.70-2.4
(m, 8, aromatic protons), 1.42 (s, 1, 9-H), 1.30 (5, 1, 4-H).

2-(m-Trifluoromethylphenyl)benzo [b]thiophen-3(2H)-one 1,1-
Dioxide (18).—After refluxing a sohition of 6.8 g (0.015 mol) of
67 in 150 ml of AcsO containing 0.10 g of anhydrous KOAc for
3.5 hr, concentration to dryness under rediiced pressure gave a
vellow oil. Brief refluxing of a solution of this oil in 100 ml of
EtOH and 100 ml of 59, NaOH following by concentration to
100 ml gave a yellow suspension. Addition of 300 ml of H.O and
then acidification with 6 N HCI produced a yellow solid which,
after recrystallization from EtOH, yielded 4.9 g, (75%) of 18
(Table TV).

¢ H. Apitzsch, Ber., 46, 3102 (1913), reports
¢ Using 2-chloro-H-nitrobenzoic acid (Aldrich Chemical Co.)

2-(p-Chlorobenzylthio)benzoic Acid (29).—A combination of
15.4 g (0.10 mol) of o-mercaptobenzoic acid, 16.1 g (0.10 mol) of
p-chlorobenzyl chloride, 13.8 g (0.10 mol) of K,CO;, 250 ml of
EtOH, and 125 ml of H.O was refluxed for 2 hr. Acidification
with 6 N HCI precipitated a white solid which, after thorough
trituration with H,O, gave 23.9 g (869 ) of 29 (see Table V).
2-(m-Trifluoromethylbenzylthio)-5-dimethylsulfamoylbenzoic
Acid (44).—A suspension of 9.2 g (0.030 mol) of 2-bromo-5-di-
methylsulfamoylbenzoic acid,’ 6.2 g (0.032 mol) of m-trifluoro-
methylbenzyl mercaptai, 4.0 g of KOH, 90 mg of Cu powder, and
150 ml of DMF was heated at 125° for 19 hr. After filtration
and evaporation to dryuess under vacuum, the residile was dis-
solved in 400 ml of H.O and acidified (6 .\ HC1) to produce a
gum which slowly crystallized on stirring in the cold. Recryxtal-
lization from EtOH-H.O gave 9.9 g (79¢,) of 44 (Table V).
2-Benzylthio-5-trifluoromethylbenzoic Acid (51).—A solution
of 13.4 g (0.11 mol) of benzyl mercaptan, 50 ml of DMF, and 5.9
g (0.11 mol) of NaOMe was cooled to 15° and then added over
0.5 hr to a solution of 23 g (0.11 mol) of 4-chloro-3-cyancbeiizo-
trifluoride (Pierce Chemical Co.) in 30 ml of DMF. Afrer stirring
1.5 hr at room temperatire, the mixture was added ro 800 ml of
cold H,O and extracted with CHCl;.  Afrer drying, removal of
solvent yielded 34 g af a pale yellow oil, presumably 2-benzylthio-
s-trifluoromethylbenzonitrile. A combination of 17.5 g (0.06
mol) of thiz crude nitrile, 50 ml of EtOH, and 200 ml of 20¢%
NaOH was refluxed for 24 hr. Concentration of the reaction
under reduced pressure followed by Et,0 extraction vielded, on
removal of the ether, a pale orange oil. Suspending the oil in
H,0 and acidifying with 6 N HCI produced a white solid, 15.7 g
(8457%) of 51 which was purified for analysis by reerystallization
(CsHg) (Table V).
By essentially the same procedure, except for employing m-
methylbenzyl mercaptan in place of benzyl mercaptan, an 80¢;
yield of 52 was realized. When an attempt was made to prepare

{13) B. M. Bloom and J. . Muren, U, 8, Patent 3.310.553 71967).
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= Oxidation of the sulfide in HCOH 1100 as
(' = oxidation of the =ulfide in AcOIT-11.0.. $1Z = KtOH;

4 Kindly provided by D Richard Koeh of these Laboratories,
53 by the above procedure, excent entploving w-triflnoromethy -
I)t‘n/\l mercaptan, the following results were obtained:

m-Tnﬂuoromethvlphenvl) 1r1ﬂuoromethylbemo[b]thlo-
phene-3-amine.-—The Na =ah of w-1riflioromethy 11)(11/\1 mer
captian was 1)1epned nnder Ny froan 5.7 ¢ ,, (0.03 ol of the mer-
eaptan in 35 ml of MeOll containing 30 1wl of |3/ NaOMe
MeOl1l. Removal of all solveit 1111(191 rednced pres=ure vielded
a white =olid.  Addition of 50 mb of DME and 6.2 g 10.030 mol)
of 4-chloro-3-cvanobeuzotriflioride gave 1 red =ohtion which
wax heated (steam bath) for 1 hr. After pouring itto 300 ml of
cold 11,0, extraction {Et.0) and removal of all <olvent prodneed
a vellow oil, 10.5 g (0790), which slowly crvstallized: no nirrile
absorpton near 4-5 g A solution of thix crude =oft =olid in
IO (100 ml) 111(1 20¢, NaOH 100 ml) produced two layers
when reflixed for 2 days.  The upper laver was separated and
evaporated, and llle residue stixpended v H.O and acidified to
give a white solid, mp 92-95°, identical on silica gel Ue plates (iso-
vetalie-10% HOAe, 2 passes) with the vrnde =oft solid employerd
ax =tarting material for this hydroly=iz. e spectra (xee below) of
the two materiuls were essentially identical.  Recrvsrallization
from EtOH-H,0 gave a =olid, mp 100--102°,  Anal. 1C)HFe NS
COHLND N CDCL): 7 2.0-200 G, 7.oaromatic protons), 5.4
s, broad, 2, NH., exchanges with D.O); nv inax (10OH) 271 mg
(12,0007, 345 (T8K0): ir 2.92 and 2,99 «NH.,) (no other bands
bhelow 6.0), and 7.5 x (CFq).

2-(m-Trifluoromethylbenzyithio }-5-trifluoromethylbenzoic
Acid (53).%—A solution of 22.5 g (0.11 mol) of 2-chloro-5-tri-
flnoromethylbenzoie acid,!” 16 g (0.10 mol) of m-triflnoromethyl-
henzyl mercaptan, and 10.8 g (0.20 mol) of NaOMe in 200 ml of
DAMF was heated at 90° for 6 hr. - After eooling to room tempera-
ture, addition to a =sohition of 800 ml of H.0 and 20 ml of 12 N
HCL produced a =nlid which wax extracted (I£1.0).  After dryiug,

t1t) This experiment was carried vul by Dr. ¢, 1. Holland of 1 liese lahora-
tories,

i17) G Sauey and 1. 11 Sternbacle, Helr, Chim, Actn, 48, 2233 (1962).
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Husirated in the Expernmental Seciion {or 55,
Ft = EuO: H =
svinbol indicates the mmpmmd wis obt: 1illed anabytieally pure by thorongh minmation wirh 110,

A=
COOH

SO.CH_AY

Ceysin,

NMp, ¢ ~olvent® el Mulyses
IBIEIBES

INTEND I Cy o ClOgs [QAR T
128 130 DIEAE| Challp Fy08 ¢, 1l
250241 Chy 1) NQeS o 0LN
102176 =W Yy HqF,0,8 ol
FON-201 I Coll O ), H
106-15Y CratlFaOs [
RABIMT N O LN
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f49-102 -\ CI L CHE O 11
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F9T- 19N et ClOeS (S
244240 ColhNOeS LN
PO 172 )1 FaOsS [
160 166 oW Chral B FO,= bl
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B = sec lixperintenial Seciion:
hexane: W = H,0: FEAe = 110OAc. Absence of any
Beference 4 gives mip 126 - 128°,

evapuordation of all solvent gave a =of1 residne which wias <hiried
i hexane to vield 20 w1357 ) of 58 (Table V).

24 p- thorobenzy 1su110ny1)benzolc Acid (55).—To tw =n=pensinn
of 15.0 g {0.054 mol’ of 29 i1 500 ml of 97C HCOOH warmed 10
55° wax =lowly added 20 ml of 30, H.Ou The resuhing tan
~olution wis kepl at 55° fur 3 hr and then allowed 1o =tand over-
night at room temperature.  After removal of all <olvem m
redneed pressure, 1 white =olid residue resulted. 16.4 g (987 ) of
55 (Table VI, mip IST-180° after recev=tallization frota 12101,

2-(Pentafluorobenzylisulfonyl )benzoic Acid (581
tioh of 3.0 g (0.01) mob! of e-sulfinobe;zoie acid,” 530 b o
MeOll and 55 mb of 13 NoOCH, 11 MeD was added 50 g
10,019 mwoly of pemafliorabenzyl bromide.  After reflnxing fa
3 hry the reaction was conteentrated to half-volimne nnder redoeed
pressure, au eqiul volnme of 10 added, and the =ofution weidified
1o prodiree 4.0 g (551 of 58 {=ee Table VI,

3-Sulfino-2-naphthoic Acid.-—A =n=penzion of 4440 g 10.24
molj of 3-gmino-2-taphthoie acid, 360 ml of 1.0, 600t of T,
and 120 ml of 150, waz cooled to 2°, Addition of 182 g 10,264
mol1of NaNOqin 300 ml of 10 was regnlated 1o keep the reaciion

°. Upon complete addition, S0s wax bubbled rapidly

wosubi-

below 5°.
through the =olntion while maintaining the tenpermure helow
°. After 1) min, and while continning 8Os addition, 60 g of
Cn powder wias added.  Afrer | hr of 20, addition at 52, the re-
action was =tirred for I hr at room temperature.  Filtraion of
the Cuand evaporation of TIHF yielded a dark tar, which erysial-
lized npon tritration saccessively with CHCly and 1hen F.O)
prodiwcing 38.6 g (657,) of pale gray solid, mp [44-143° dev.
Anal. (CpHO8 1L
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