"7-(s-LCMERALKYLTHICBENZCNL)INDCLIN—2-CNES" The present i nvention rel ates
t o¥sertain novel 7-(S-Ioweralkylthiobenzoyl)indolin-2- caelsojge‘ylb &s
ian medi ates in the preparation of 2-anino-3-benzoyl- phenylacetic acids
h g al kylthio substitution on the 5. benzoyl noiety, their
al kyl esters and netal sd|ts, whixch have pharnaceutical activity and which

aré‘ﬁescrlbed and cl aimed in our copending G B. Application No. 80.22968
Serial No. 2055820 from which th present application is divided. Such
2- am no- 3- (aIK¥Ith|0benzoyl)phenylacetlc 10 aC|ds al kyl esters and netal
salts have the X 2 NBST s a hydrogen atom
or a |lower alkyl group, [ERR] represents a hydrogen atomor a | ower alkyl
-2- group or a pharnaceutically acceptabl e netal cation, [ERR] represents
a hydrogen or halogen atomor a |ower .al kyl or | ower alkoxy group; and Am
represents a;w? tionerelates toseesdain nove yl am no
group. Theﬂ-ntsd‘elow@ffﬁD??ldtthbbEﬂz”B#B) in@e3sAS2-viles i AR ggcol ogi cal
propertle%nrhrég dges'in® %ﬂ% preparation of 2-amino-3-benzoyl-

phenylacetic acids having alkylthio substitution on the
5. benzoyl moiety, their alkylesters and metal salts, which

have pharmaceutical activity and which are described and

claimed in our copending G.B. Application No. 80.22968

Serial No. 2055820 fram which the present apmlication is divided.

Such 2-amino-3-(alkylthiobenzoyl)phenylacetic

10. acids, alkylesters and metal salts have the formula:

CHRCOOR™
2 =
R
| = am

1s -} . : Formula I

) C=0

I S-loweralkyl
P

20. wherein:

R represents a hydrogen atom or a lower alkyl
group,

R représents a hydrogen atom or a lower alkyl



cehtical agents.  The conpounds exhi bit anti-inflamrmatory énd analgesic(iEiZ).-
activity and inhibit blood platelet 10 aggregation in warm bl ooded . :
ahi mal s.. The:7-(S-IomeraIkylthiobenzoyl)indolin-2-ones according to .the
present invention may be represented by Formula Il: [ERR] wherein R [ERR]
and [ERR] are as hereinabove defined. = £ =In the definition of the
s\wdol s of the formul ae hereof and where they appear el sewhere throughout
this specification, the terns have the follow ng significance. The term
"l ower al kyl" as used herein includes 5.. straight and branched chai n groups-
of up to six carbons inclusive, and is exenplified by such groups as :
nmet hyl, ethyl, propyl, isopropyl, butyl, sécondary butyl, tertiary butyl,
anyl , |soanyl and hexyl _ Preferably | ower al kyl groups hav1ng no nore than
four carbon at onsg#Bupaioe lasqiharmibeutﬁbmlﬂyowcept@'ﬂé hetalhesftdony a
-O-lower alkyl. The term nre 0 h ans Q
and |. Illustrative of ph&?ﬁd@%ﬁ??%ﬁ?ﬁ? §b®§ %?Jgf %Eﬁﬁie éﬁ?nhr
" sodi um potaSS|uniowercaﬂmnﬂhagnékouer a&kmxycqppn:pandnﬂhe hydr at es
;tterOf Am represents a primary amino (-NH,), methyl-
e 5 amino or dimethylamino group. :

' The novel compounds of Formula I possess valuable
'phazmaeological properties and are useful as pharma—
ceutical agents. The compounds exhibit anti-inflammatory
‘and analgesic activity and inhibit blood platelet

10 aggregation in warm-blooded. anlmals,

e e - ———- e+ PR —— s o e ot -

The 7-{S- loweralkylthiobenzoyl)indolln—z-ones
according to the present invention may be represented

by Formula II-

—— -

' B .
sl reomanrg, s 52 sl s arvoomstin .
: 2

RETI Y

" Formula II

S-loweralkyl _

‘wherein E, R* and R

o ® . R A ——
’ - U U

2 are as hereinabove defined.



e @tr ng fl uorobenzoylindolin-2-ones used to prepare t he conpounds of .

Ny ention may be prepared by one or nore of the nethods. disclosed in
@Q tent 20. 4,045, 576. One net hod di scl osed therein, begi ns by

reacting 2-am no-4 ' -hal obenzoyl benzophenone wi th et hyl rretbyl t hi oacetate, -
t - BuOCl (tertiary butyl oxychl-oride) and [ERR] (triethyl-am ne) to give
7- (hal obenzoyl ) - 3- net hyl t hi oi ndol i n32-ones whi ch are then reduced using a\ ¢
25. Raney ni ckel cat al yst to produce the 7-(hal obenzoyl ) - 3- indolin-2-one.
A nodification of this procedure was used wherein the Raney ni ckel was

repl aced by tin LN ohol, .and centrated hydrochloric acid. The
folol ow ng gquat i gweé#épﬁgggﬂggép%ﬁ% ggntbﬁ BlFm ae '
7- (fIuorobenh@ﬁé@frahdtwhéreneheysQ@péiﬂN51§&Whéf€ £RFBAgASRLO kR Ie

: Qvggigﬁgr i sﬁgécby reat%rr ngp%ﬁuorec?bie‘u% ﬁ 2#0@%&% %ﬂéé'ﬁﬁ'l\és%e% al

al kyl sul phi de, follo/Eeebjesmi &*lowan| lt'oaabmad t‘mu‘ein includes
ge('ﬁl/gr/gltselzggﬁég# ngﬁéa | % basé'{#o gr v?ét si% then
t he 2-ami no- $ncdmsive; oaadzaa M&ﬂt@ﬂcﬁcﬁ&@bf@%%a&ﬂnﬂetﬁyl: |
appl i cation. gthgY OlpPupPY, ' $3ODXUDFEUBEEF§1, secondary butyl,

tertiary butyl, amyl, iscamyl and hexyl. Preferably

. lower alkyl groups having no more than four carbon atoms
10. are used. The term "lowex alkoxy“ has the formula
~0=-lower alkyl.
The tem Thalogen" when referred. to herein
means Cl, F, Br and I. ' : ~
Illustrative of phamaceutically acceptable
15. metal cations are sod.imn, potassium, calcium, magnesium,
zinc, copper and the hydrates thereof.

. The starting ﬂuoro‘benzoylindclin-z-ones used to
prepare the compounds of this invention may be prepared
by one or more of the methods disclosed in U.S. Patent

20. 4,045,576. One method disclosed therein begins by
reacting 2-amino-4'-halobenzoylbenzophenone with ethyl
~ methylthioacetate, t~BuOCl (tertiary butyl oxychlozide)
and BtgN (triethylamine) to give 7-(halobenzoyl)=3~
_ methylthioindolin-2~ones which are then reduced using a
25. Raney nickel catalyst to produce the 7~ (halobenzoyl)-3-
indolin~2-one. A modification of this procedure was
used wherein the Raney nickel was replaced by tin powder
in alcohol and concentrated hydrochloric acid. The
following equation is representative of the preparation
30. of 7~ (.fluorob.enzoyl)-indolin-;z-ones used to prepare the
compounds of the invention:



I I''ustrates the 5 preparation of the aIkaIi-netaI salts of the conpounds\ V™
. of Formula |I: [ERR] To obtain the free acid ([ERR] = H) fromthe al kali '
metal salt, acetic acid'is-carefully added to an aqueous solution of the
sal't whith cduses the free. acid to precipitate. The free acid is then
separ ated by filtra- ti‘on, washed with water and dried. To obtain the ester
6¢R = lower alkyl), the alkali netal salt is treated in a suitable

sol vent such as dry dinmethylformam de,with a | ower "al kyl i odide. Water is
added and the ester extracted fromth mixture with a suitable sol vent such
5. as diethyl ether, dried over sodium sul phate and the sol vent renoved by
evaporation. The invention may be put into practice in.various ways and a
nunber of specific enbodinments will be described to illustrate the

invention with reference to the accom 10. panying preparations 1 to 10 of
starting nateriaés, and Exanples 1 to 4 of the conp%ggds of the igvention.

SCH3
&
Am + cm(s033)00031
- C=0 (1) t—-:BuOCl ¢=0
_ 2) BY . :
(2) v
F
F
IIT
F
v
. The preparation of the compounds of this invention
L

is accomplished by reacting fluorobenzoyl indolin-2-ones
wlth alkalimetal alkylsulphide, followed by acid hydrolysis
to obtain the 7-(alkylthiobenzojnindolin—2-ones of the .
present invention. These may then be hydrolyzed with an
alkali-metal base to give the alkali-metal salt of. the
2-amino-3—(alkylthioben20y1)phgnylacetic acids of the

parent application. The following reaction sequence:
illustrates the _ | |



reparation 1 15. 7- (4- Pl uor obenzoyl ) - 3- met hylt hi oi ndol i n- 2- one. A
sﬁﬁ lon of 42.2 g (0.196 nole) of 2-am no-4'-..fluorobenzophenone in 2

res of met hyl ene chlori de was cooled to [ERR] and 26.5 g (0.198 nol e) - of
hy} ‘met hyl - thi oacetate was added. A solution of 23.0.9,(0.21 nmol'e) 20.
of ~g5%tertiary butoxychloride in 50 m of nethylene chloride was added
dropwi se, keeping the tenperature bel ow [ ERR]. One hour after the e
additioen was conplete, 22.2 g $0.22 nol) of triethyl'am ne was added
dropwi se and the m xture was allowed to warmto roomtenperature. 25. The
sol ution was concentrated to 700 m and then washed with water. The
organi ¢ solution was concentrated and the residue dissolved in 400 m - of
met hanol cont ai ni ng 7. 30 m of concentrated hydrochl oric acid. The

m Xture was heated reflu r on our IIo COO|I The m xture
was alBRRRATE i RS - e‘@ﬁy q&%ed with

met hargt PerdaadI31.4 9 (53% as bri ght yeI I ow soI | d m p. 165-167.50C.
Anal 7sis: Calculated for [ERRl: C,. 63.77; H, 4.01; N, 4.65 Pound
C, 63.58; H 4.11; H 4.67 Preparations 2A to 2G

1) Na alkylsulphide
0 2) B¥

C=0 C=0
F - | S-lower-
; _ | alkyl
. Formula II
. P Aoa | E
: CHRCOONa '
Am
uC= Pormula Ia
S=loweralkyl

To obtain the free acid (R- = E) from the alkali metal
salt, acetic acid is.carefully added to an aqueous
solution of the salt which causes the free acid to
precipitate. The free acid is then separated by f£iltra-
tion, washed with water and dried. To obtain the ester



Uti I|2|ng the procedure of Preparation 1 but substituting for

2-ani no-4' -f1 uor obenzopherione, equal nol ar anounts of the follow ng:
2--ami no- 4' - f | ,uor o- 4- met hyl benzophenone,

2-ami no-4' - f1 uor o-.5- met hyl benzophenone,

2~ani no-4'-fl uor o- 6- nethylbenzophenone*

no-4' -fl uoro-4-chl orobenzophenone, 2-am no-4'

-fl uoro-5-chl or obenzophenone, 2-am no-4'-fl uoro-6-chl orobenzophenone,
2- am no- 4' -fl uoro- 5- net hoxybenzophenone, there are obtained: (2A) 7-
(4-f1 uorobenzoyl) - 4- net hyl - 3- net hyl t hi oi ndol i n- 2-one, (ZB)

2-

7- (4-
7- (4-f
7-(4-f
7- (4-f
7- (4-f
7- (4-f

5.

lo.

15. .

20.

quorobenzgyI) 5- net hyl - 3- net hyl t hi oi ndol i n- 2-one, *(20)
| uor obefR

yk) 1owez hglicpl hpt it Rilda1d0 hetal- Sa%L G.%D)treated in

| uor ol BrabI SR bRl R A it dfhe Sy D Rorhamian-with a
: uor obe-'th?lr) adkyl diedBdeet hyWaltexr Mdolddded- @A, theCester

uor obegzayh hd K Ve "HE PELHY %1 dl' 90! S5 €281 solvent such

as diethyl ether, dried over sodium sulphate and the
solvent removed by evaporation. :

The invéntion may be put into practice in various
ways and a number of specific embodiments will be described
to illustrate the invention with reference to the accom-
panying preparations 1l to 10 of starting materials,
and Examples 1 to 4 of the compounds of the invention.

Preparation 1
7-(4-Fluorobenzoyl )~3~-methylthioindolin-2-one.

A solution of 42.2 g (0.196 mole) of 2-amino-4t!-
fluorobenzophenone in 2 litres of methylene chloride was
cooled to -65°C and 26.5 g (0.198 mole) of ethyl methyl-
thioacetate was added. A solution of 23.0 g (0.21 mole)
of 95% tertiary butoxychloride in 50 ml of methylene
chloride was added dropwise, keeping the temperature
below -65°C. One hour after the addition was complete,

- 22.2 g (0.22 mol) of triethylamine was added dropwise

25.

and the mixture was allowed to warm to room temperature.
The solution was concentrated to 700 ml and then washed
with water. The organic solution was concentrated and
the residue dissolved in 400 ml of methanol containing

16,



1
i

Ch Preparation 3 !
f:({ - Fl uor obenzoyl )- 3-met hyl t hi oi ndotin-2-one. A solution of 86 g (0.4
e) of 2-ami no-2'- fluorobenzophenone in 3 litres of nethyl ene chloride

was cooled to [ERR] and 54 g (0.4 nole)of ethyl nethylthio- 10 acetate

was added. A solution of 46 g (0.42 nole) of 95%terti-ary but-oxychl oride -

in 100 M of nethylene chloride was added dropw se keeping the terrperature\,,

bel ow - 650C. One hour?after the addition was conplete, 41 g (0.4 nole). of-
triethyl am ne was added dropw se and the 15 m xture allowed t:o warmup to -
. room tenperature. The sol ution was concentrated to about 1400 ml and then
~washed with water. The organic sol ution was concen- trated and the :

resi due di ssolved in 800 m 'nmethanel containing 60 mM of concentrated
3Qymﬂ-o©|ﬂ wancentratedhaydirochloriceandd. heatThe anixehirex for one hr

* r n the crystals were ©
coI P%\gﬁ%c#) Ogé‘grﬂg’sxtzﬁ |ze#fﬁrlfy){r”n:E ig'%l}%\(ﬁs ?ﬁéﬂ%ﬂgo give 66 g (55%

Thel Q-imﬁv\ﬂEGd owed tg m.ndzavemg.gm sthe:acrna&aa.a for [ERRI: 0, . .

6 H 4.19; N, - .
cﬁi%é?: rep;ar:g%lg%lsgég %i'%ﬂ‘%t‘na%?l to g% ]he pro eﬁuﬁgggg Prepar ation, 3

ag pright yellow solid, m.p. 165-16 _ - ._'-
Analysis: Calculated for clsxiznozrs. C, 63.77; H, 4.01; o
' N, 4.65 | R
N, 4-67

Found

(1]
Q
-

Preparations 24 to 2G
TUtilizing the procednre of Preparation 1 but
_'substituting for 2-amino-4 '~fluorobenzophenone, equal
molar amounts of the following: -
2-amino-4'-fluoro-4-methylbenzophenone,
2-amino~4'-fluoro~5~methylbenzophenone,
2-amino~-4!-fluoro~6-methylbenzophenone,
2-amino-4'~fluoro-4-chlorobenzophenone,
2~amino-41-£luoro- 5-chlorobenzophenone,
2~amino~4 '~-flnoro-6-chlorobenzophencne,
2-amino-4 !=fluoro-S5-me thoxyhenzophenone ’
‘there are obtained:’
(_2A) 7-(4~£luorobensz oylH-methyl— 3-methyl thioindolin—
2-one,
(2B) 7= (4=fluorobenzoyl )-B-methyl- S—methylthioindolin-
2-one, o
(2¢)  7-{4-fluorobenzoyl)-6-methyl-3~methylthioindolin- A
2-one, |
(2D) 7=-(4=-fluorobenzoyl)=~4~-chloro=-3-methylthioindolin-
2-one, ' ' '
(2E) 7-(4-£1luorobenzoyl )=5-chloro-3-methylthioindolin-
2-one,



9. substituting for 2-am no-2'-fluorobenzophenone, equal nolar amounts of v
" 2--ani no-3' -fluorobenzophenone, there is obtained: 5 0
7- (3-fl uorobenzoyl) - 3--net byl t hi oi ndol i n-2-one. Preparation 5 7-

(‘4- Fl uor obenzoyl) jndolin-2-one . This is the starting material*for Exanple
1. A mxture of 40.0 g {0.133 nole) of 7-(4-fluoro- 10
béhzﬁyl)-3-netbylthioindolin-2-one_an%.40.0 g (0.34 nole) of tin pwder in

one litre of 95% et hanol was heated to reflux and 100 m of concentrated
hydrochl oric acid was added. The m xture was heated for 6 hrs, then

filtered while hot. The filtrate was cooled and the 15 precipitate was
collected and recrystallized fromiso- propyl alcohol to yield 24.5 g (72%

as off-white needles, mp. 185-187.000. Analysis: Calculated for [ERR]: C,
70.58; H, 3.9%:2R} 5.4%-fd-fluorobenzoyb)nb-chloro-3-methylthioin@plin-
70.80; E, 4.12; N, 5.51 Pegpaiations 6A to 6G Utilizing the procedure of
Preparation 5 put, substituting ’for 7-(4-f$uorobensoy|)-3-neth | t hi oi ndol i n-

25 2-one, equdl2Gdl ar FmbdrEdverabenseylInbngethoxy-3-methylthio-

7- (4-fluorobenzoyl ) - 4- met BndpIjRIZWNVEAS] 0i ndol i n- -
R 5 . Preparation 3

7-(2-Fluorobenzoyl )-3-methylthioindolin-2-one.

A solution of 86 g (0.4 mole). of 2-amino-2'-
fluorcbenzophenone in 3 litres of methylene chloride was
cooled to -65°C and 54 g (0.4 mole)of ethyl methylthio-

10 acetate was added. A solution of 46 g (0.42 mole) of
95% tertiary butoxychloride in 100 ml of methylene
chloride was added dropwise keeping the temperature below
-65°C.  One hour after the addition was complete, 41 g
(0.4 mole) of triethylamine was added dropwise and the

15 mixture allowed to warm up to room temperature. The

~ solution was concentrated to about 1400 ml and then.
washed with water. The organic solution was concen-
trated and the residue dissolved in 800 ml methanol
containing 60 ml of concentrated hydrochloric acid. The

20 mixture was heated at reflux for one hr followed by
cooling. The mixture stood overnight, then the crystals
were collected and recrystallized from 20% agqueous T
ethanol to give 66 g (55%) pale yellow needles, m.p.

. 25 Analysis: Calculated for G, H,,NO,FS: C, 63.77; H,4.01;
) . : ’ : N’ 40 65
o Found : C, 63.97; H,4.19;
| N, 4.66

Preparation 4. N
30 Utilizing the procedure of Preparation 3 but




D

>N
||O‘l||&
()
NNAA##AA&#AA_J!:

NNSNNNNNNO NN
NN AN AN AN AN NN R SN SN N

7-(4- quorobenzoyI) 5- et hyl - 3- net hyl t hi oi ndol i n- 2-one, 30
|.uor obenzoyl ) - 6- met hyl - 3- et hyl t hi oi ndol i n- 2-one, 10. 7-
or obenzoyl ) - 4- chl or o- 3- net hyl t hi oi ndol i n- 2-one,

\y !

I

U ,

-fl uorobenzoyl ) -5-chl oro- 3- net hyl t hi oi ndol i.n- 2-qne, 5, .

-fl uor obenzoyl ) - 6- chl or o- 3- net hyl t hi oi ndol i n- 2-one, :

-fl uorobenzoyl) - 5- net hoxy- 3- g} hyl t hi o- indolin-2-one, there are

ned: 10 (6A) 7-(4- quorobenzoyI) 4- et hyl i ndol i'n-2-one, (6B)

-f1 uorobenzoyl ) - 5- net hyl i ndol i n- 2- one, (6C) :

-fl uor obenzoyl ) - 6- net hyl i ndol i n-2- one, (6D)

-fl uor obenzoyl ) - 4- chl or oi ndol i n- 2- one (6E)

-fl.uorope 5- chl or Qi ndql i n-2- 15 6F

11 LoPSRERARSing cPo8! SrABdmdT & ohLuoFgpnbophencne, equal

-t uongmggzgﬁamﬁtgeaﬁoxyl ndoI I n- 2 one. Preparation 7

- Fl b I ol t f 60 0.2 I f

F uorobenzoyly) - peRe 312 ¥ Wrdbensbphendhe’’ 9 (0-2 mle) o

thexre is obtained.-‘ |

7-(3-fluorobenzoyl)-3-methylthioindolin-2~one.

Preparation 5
7-(4-Fluorobenzoyl)indolin-2-one.

This is the atarting material for Example 1.
4 mixture of 40.0 g (0.133 mole) of 7-(4-fluoro~
10 Yvenzoyl)-3-methylthioindolin-2-one and 40.0 g (0.34
.mole) of tin powder in one litre of 95% ethanol was heated
to reflux and 100 ml of concentrated hydrochloric acid
was added. The mixture was heated for 6 hrs, then
filtered while hot. The filtrate was cooled and the
15 ©precipitate was collected and recrystallized from iso-
propyl alcohol to yield 24.5 g (72%) as o:f:E-w‘nite
needles, m.p. 185-187. o%e. |
Analysis: Calculated for clsﬁloNOZF: ¢, 70.58; H, 3.95;
: N, 5.49
¢, 70.80; E, 4.12;
N, 5.51

20 Found

Preparations 6A to 6G
Utilizing the procedure of Preparation 5 but

substituting for T-(4~fluorobenzoyl)-3-methylthioindolin~-

25 2-¢ne, equal molar amounts of the following:

7-(4=-flnorobenzoyl )-4~methyl-3-methylthioindolin-
2-one,

7-(4-f1uorobenzoyl) 5-methyl-—3—methylthioindolm-
2-one,

30 T-(4~fluorobenzoyl )-6—me thyl-3—methylthz.oindol:.n—

2-one,



20 benzoyl ) - 3- net hyl t hi oi ndol i n-2-one and 60 g (0.5 nol) of tin powder in
‘one 1itre of 95%.et hanol was heated to reflux and 150 m of concentrated
hydrochl ori ¢ aci d was added. Heating was continued for 18 hrs then the

‘'m xture was cool ed.and the precipitate was coll ected by 25 decanting the
slgrry fromthe remaining tin and filtering the slurry. The filter cake
was~Tecrystal lized twice from absol utd®thanol to give 31 g (60% white
needles, mp. [ERR]. Analysis: Calculated for [ERR:: C, 70.58; H, 3.95; 30
N, 5.49 Found : C 70.31; H 4.08;, N, 5.56 .
Preparation 8 Utilizing the procedure of Preparation 7 but substituting for
7-(2- fluorobenzoyl)-3-nethylthio- indolin-2-one, equal nolar anounts of
the followi ng: 5 7- (3-fl uorobenzoyl) - 3- net hyl t hi oi ndol i n- 2- one,
there i s obtained: 7-(ZF={deddotonotsnzoyhieli-chl.onve-3-aethyhthdoifdolin~
Utilizing the procedure ob_Rreparation 1 but 10  substituting equal nolar
amount s of ethyl [ ERR] - (net hyl't’hi o) propionate for ethyl metbylthioacetate,
there i s obtained -{4~- uorobenzoyl)—5—chloro-3—methy1thioindolinp,

2-one,
5 7-(4~fluorobenzoyl )-6~chloro-3-methylthioindolin~
2-one, .
7-(4-fluorobenzoyl )-5-methoxy-3-methylthio-
‘indolin-2-cne, | | -
there are obtained: _

10 (64) 7-(4-fluorobenzoyl)-4-methylindolin-2-one,
(6B) 7-(4-fluorobenzoyl)~5-methylindolin-2-one,
(6C) - T=(4-fluorobenzoyl)-6-methylindolin-2-one,
(6D)  7-(4~fluorobenzoyl)-4-chloroindolin-2-one,
(6E) . 7-(4-fluorobenzoyl)-5-chloroindolin-2-one,

15 (6F) 7-(4-f1uorobenzoyl)-é—chloroindolinpz-one,
(66)  7-(4-fluorobenzoyl)-5-methoxyindolin-2-one.

' Preparation 7 ' :
7—-(2-Fluorobenzoyl )-indolin-2-one.
_ A mixture of 60 g (0.2 mole) of 7=(2-fluoro-

20  benzoyl)-3-methylthioindolin-2-one and 60 g (0.5 mol)
of tin powder in one litre of 954 ethanol was heated to
reflux and 150 ml of concentrated hydrochloric acid was
added. Heating was continued for 18 hrs then the
.mixture was cooled and the precipitate was collected by

25  decanting the_slur:y from the remaining tin and filtering
the slurry. The filter cake was recrystallized twice
from absolute ethanol to give 31 g (60%) white needles,
m.p. 209-210°. | ’

Analysis: Calculated for_ClsﬂlonozF: C, 70.58; H,.3.95;

30 N, 5.49 _

Found C, 70.31; H, 4.08;
N, 5.56

L



Y/ 4-f| uorobenzzoyl ) - 3- net hyl - 3- net hyl t hi oi ndol i'n- 2-one. 15

aration 10 Utilizing the procedure of Preparation.5 but substituting
equal nolar amount of 7-(4-fluorobenzoyl)-3-
met hyl - 3- net hyl t hi oi ndol i n-2-one, ‘there is «obtained, 20
7- (4-fluorobenzoyl)-3-metbylindolin-2-one. The reaction conditions enpl oyed-
for preparing the novel interdddi ates and conmpounds of the invention are \qj
nore fully illustrated in the exanples which follow Exanple 1 25 '
7- (4- Met hyl t hi obenzoyl )i ndolin-2-one. ([ERR] =R=H; |ower alkyl =[ERR]). A"~
solution of sodium nethyl nercaptide, prepared from400 ml of 3N sodi um
hydr oxi de and 24 ¢ (0 5 nole) of nethyl sul phide, was mxed with 25.5 ¢
(0.1 nole) of 30 7-(4- quorobenzoyI)lndolln 2-one. (see Preparation-5)..
12. The m xture was refEﬂgﬁ@EﬁQ__gggﬁhr cooled and aC|d|- fied with

caution since dﬁgbgg dﬁggﬂ H' ulting
preC|p|tate was collec d a ecrys I'Tze ron1ben ene to give
17. 8 ®ubak M#P&NEC@T@W“’P@M@'M&I@YMW cul ated for
[ ERR] indBlfB%onnH “duil molar amounts of the following:
5 ” 7=(3-fluorobenzoyl)-3-methylthioindolin-2-one, L
there is obtained: . '
7-(3-flucrobenzoyl )~indolin-2-one. B
_ Pregaration S
Utilizing the procedure of Preparation 1 but
10 substituting equal molar amounts of ethyl «-(methylthio)
propionate for ethyl methylthioacetate,
there is obtained : =
7-(4—£1nbrobenzay1)-3—methyl-3-methy1ﬁhioindolinp
2-one. . )
15 : Pre Egggtion 10 vt
' Utilizing ‘the procedure of Preparation 5 but
substituting equal molar amount of 7-(4~fluorobenzoyl)-3-
methyl-3-methylthioindolin=-2-one,
~ there is obtained
20 7=(4=fluorobenzoyl)-3-methylindolin-2-one.
The reaction conditions employed for preparing
the novel intermediates and compounds of the invention
are more fnlly illustrated in. the examples which follow.

- Examnle 1 .
25 7-( 4=Methyl thiobenzo l)indolinpz-one.
| Iofistiothy Z - ,.
(R°=R=H; lower alkyl =CH ) _

4 solution of sodium methyl mércaptide, prepared
from 400 ml of 3N sodium hydroxide and 24 g (0.5 mole) ’
of methyl sulphide, was mixed with 25.5 g (0.1 mole) of

30 7~(4-£luorobenzoy1)indolinrz-one (see Preparation 5).

., o=



N, -4. 94 Found : C, 67.65; H 4.63; N, 4. 91 10 s
"Exanples 2A to 21 Wilizing the procedure of Exanple 1 but sub-- stltutlng ;)2#
for 7-(4:fluorobenzoyt)i'ndolin-2-one, equal nolar anmounts of the follow n
7-(4-fluorobenzoyl) -4-net hyl i ndol i n-2-one, (see 15 Preparation
6A) 7-(4-fluorobenzoyl)-5-nmethylindolin-2<one, (see Preparation 6B)
“&4 | uor obenzoyl ) - 6- net hyl i ndol i n- é:pne (see Preparation 6C 20

| uor oben oyl ) -4-chl oroi ndol i n-2-one, (see Preparation 6D)
| uor obenzoyl ) -5-chl oroi ndol i n-2-one, (see Preparation 63) :
| uor obenzoyl ) - 6-chl or oi ndol i n-2-one,  (see 25 Preparation
7-(4-fluorobenzoyl ) -5-met hoxyi ndol i n- 2-one, (see Preparation 6Q
-fluorobenzoyl)-indolin-2-one, (see Prepara- tion 7) 30
fluorobéﬂbaymixmumh|wchrai1¢xeé Pozpdr.d Mtpore@yled and acidi—

fied with caution since much methyl sulphide evolves

rapidly. The resulting precipitate was collected and

_recrystallized twice from benzene to give 17.8 g (70%)
5 as yellow crystals, m.p. 167.0-169.0°C.

Analysis: Calculated for CycH)sN0,S: G, 67.82; H, 4.63;

4-f
4-f
4-f

\I 1

' - . . N, 4.94 . E
Found o o '+ G, 67.65; H, 4.63;
10 ° ° -+ Examples 24 to 21 '

Utilizing the procedure of Example 1 but sub- |
stituting for 7—(4—fluorobenzoyl)indolinrz-one, equal
molar amounts of the following:’ _

. 7—(4—fluorobenzoy1) 4-methylindolin~2—one, (see:-"
15 o Preparation 64) o
7-(4—f1uorobenzoyl) S-methylindollnrz-one, (see
Preparation 6B) o
7-(4~fluorobenzoyl)- 6~methylindolin~2—one, (see
Preparation 6C) o
20 . | ' 7-(4-fluorobenzoyl )- 4—ch10roindolin~2—one, (see
Preparation 6D) :
'7-(4—f1uorobenzoyl)-5-chloroindolin~2—one, (see
Preparation 6E)
7-(4~fluorobenzoyl)~ 6—chloroindolin~2—one, (see
25 - Preparation 6F)
| 7-(4-fluorobenzoyl )~ S—methoxylndolinrz-one, (see
. Preparation 6G)
7-(2-fluorobenzoyl)-indolin-2-one, (see Prepara-
tion 7)
30 '7-(3-fluorohenzoyl)1ndolln~2-one, (see Prepara~-
tion 8) :



Nhere are obtai ned: "7-(4- met hny t hi-obenzoyl) - 4- met hyl i ndol i n- 2- one,
|l e 2A) 7-(4-net hylt hi obenzoyl)-5-nethylindolin-2-one, 5
le 23) 7- (4-nethylthi oben'lz%yl ) - 6-net byl ndolin-2-one, (Exanple 2C)

met hyl t hi obenzoyl ) - 4-'chl or oi ndol i n-2-one, (Exanple 2D0) 10 °
7- (4- et hyl t hi obenzoyl ) - 5-chl or oi ndol i n-2-one, (Exanple-23) 7-
(4- net hyl t hi obenzoyl ) - 6- cbl oroi ndol i n-2-one, (Exanple 2P) 7- . et
(4- nmet hyl t hi obenzoyl ) - 5- met hoxyi ndol i n- 2-one, 15 (Exampl e 2G

7- (2- et hyl t hi obenzoyl )i ndol i n-2-one (Exanple 2H). 7-( 3-nethylthiobenzoyl) "
i ndol i ntBegiee dfeagbkaiiled: Exanples 3A to 3C Wilizing the procedure of

amount s of the 1 BT (hnmss Lt AR TdmRRRbY st R fa- boone 1 ™ ¥

I sopr opyl nmer captlde Mmm tyl mercaptide, 25 there are obt ai ned t he

]E lel g\(l)mppgpyrt §1i40 Eggtﬂrg)t%ﬂ@#ﬂ%é%y 1”}-@%&%*\:@%%”&’&1355-@@ ’

(Example 2B)
7-(4~methylthicbenzoyl)-6-methylindolin~2-one, )

(Example 2C) - . -
7-(4~me thylthiobenzoyl)-4~chloroindolin-2-ane, .

(Example 2D) ‘ *

10 7-(4-methylthiobenzoyl)=-5~chloroindolin-2~one,

(Example 2B)
7-(4-methylthiobenzoyl)-6—chloroindolin92-one,
(Example 2F)
7-(4~methylthiobenzoyl)~ 5—methoxyindolin~2—one,

15 (Example 2G)
7-(2-methylthlobenzoyl)indolinpz-one (Example 23)
7-(3-methylthiobenzoyl)indolin-2<one (Example 2I).

- Examples 34 to 3C |
Utilizing the procedure of Example 1 but sub=-

20 stituting for sodium methyl mercaptide, equal molar

amounts of the following:
sodium ethylmercaptide,
sodium isopropylmercaptide,
sodium-n~butylmercaptide,

25 there are obtained the following:
T-(4-ethylthiobenzoyl)indolin-2~one, (Example 34)
7-(4-isopropylthiobenzoyl)indolin-2~-one, (Example 3.

3B) | .
7-(4-n~butylthiobenzoyl)indolin=2-one (Example T

30 3C).

EXAMPLE 4 :
J-(4-Methvlthiobenzoyl) ~3-methylindolin-2-one.
Utilizing the procedure of Example 1 but substitu-

ting 7-(4-fluorobenzoyl)-3-methylindolin-2~cne (see
Preparation 10) for 7-(4-fluorobenzoyl) indolin-z-one,
the titled compound is obtained.




- 339 K (4- n-butyl t hi obenzoyl )i ndol i n- 2 one (Exanmpl e 30 30 .
EXAMPLLE 4 7-(4- Met hyl t hi obenzoyl)-3-nethylindolin-2-one. Wilizing the
procedure of Exanple 1 but substitu- ting:
7-(4-fluorobenzoyl)-3-nethylindolin-2-one (see Preparation 10) for
7-(4-fluorobenzoyl)indotin-2-one, the-tited compound is obtained.

CMAB 1. 7- (S-1 ower al kyl t hi obenzoyl )i ndol i n-2-ones having the formula

- [ERR] wherein; Rrepresents a hydrogen atomor a |ower alkvl group, and 2 R
represents a hydrogen or a hal ogen @IAIM8 a |ower al kyl or |ower -al koxy
group. 2. 7- (4- Met hyl t hi obenzoyT) 1 ndoli n-2-one. 3.

7- C4A- Met hyl t hi obenzoyl J- 4- net hyli ndol i n- 2-one. 4.

7- (4 Met hyl t hi obenzoyl)- 5JndSh}mmqmﬂLhyl;hinenzoyl)indolin-z-ones

having the formula

H
R
R
g §o
i I
C=0 H
. .
S-loweralkyl
wherein;
R represents a hydrogen atom or a lower alkvl
group, and
R” represents a hydrogen or a halogen atom or
a lower alkyl or lower alkoxy group.
L
»
€

A L



5.\ ~¥-/(4-Met hyl t hi obenzoyl ) - 6-net hyl i ndol i n-2-one. 6. LN
7- & et hyl t hi obenzoyl ) - 4-chloroi ndol i n-2-one. 7. o N
7- (4- Met hyl t hi obenzoyl ) - 5- chl or oi ndol i n-2-one. 8. ' N
7-(4-N®thy|thiobenzongg@;chloroindoIin-2-one. 9. 7- . ' N
(4- Met hyl t hi obenzoyl ) - 5®nmet hoxyi ndol i n-2-one. 10. 7- ( 2- Met fyl-t hi obehzoyl )
i ndol i n-2-one. 11..  7-(3-Methylthiobenzoyl) indolin-2-one. 12. A e
7- (4- Et hyl t hi obenzoyl) indolin-2-one. |3, _,-;\hif
7- (4-1sopropyl t hi obenzoyl )i ndol i n-2-one. 14. 7-(4-n-Butylthiobenzoyl) .. - '
I ndol i n-2-one. The text of the specification has been reproduced by e
phot oc8pyi n@-{heMaphyilthiicbeniay bkl ingpkinr2pone.lt nay contain a few -
anendnents which are difficult to read. The orignal typescript containing s
t hese anendnments may be inspected on the prem ses of the Patent Office = ..
. 3. 7-(4-Methylthiobenzoyll-i-methylindolin-2-ocne. e

4. 7—(u-MethylthiobenzOYI}-S-methylindolin-z-one.

- 7-(.u-Methylthiobenzoyl)'-G;methylindclin-%one. - .", f |
6. 7-(u-Methylthiobenzoyli-u-chloroindolin-z;one. ?kf ;
7;~; 7-(H-Methylthiobénzoyll-S-chlorqindolin-Z-one.
8. 7-Cu-Methylthiohenzoyl)-E-chloroindolin-z;one.
-9;-..7-Lh-Methylthiobenzoyl)eS-methnxyindolin-Zfone.
" 10. 7-(2—Metﬁylthiobenzoyll indolin-2-one.
11. 7-(3-Methylthiobenzoyll) indolin-2-one.
12. 7-(4-Ethylthiobenzoyl) indolin-2-one.
13. 7¥Cn-isopropylthiobenzcyllindolin-z-one.
14. .7-(k-n—Butylthiobenzoyl) indolin-2-one. ;i'l
The text of the specification has been reproduced by photocopying the spplicants originel ) ;fi*i
Il EELAI SR T S, e i
: : €i:

_—

LT .



