6 1,154,976

PREPARATI ON E. were evaporated to give a mxture of solid
10 ~__5-Bronp-3-net hyl - 1- phenyl - 2-i ndol i none. and an oil. This was
filtered and the solid To a hot solution of 3-nethyl-1- phenyl -2- was
recrystallised from ethanol to give 5-  indolinone (11.15 g.; 0.05

nol .; prepared as bronp - 3 - nethyl - 1 - phenyl - 2 - indo- 5 in
Preparat|on A) in 50% aqueous e as col ourI ess plates (5 g.,
Mopr.: 112- (150 ml ), a m@?ﬁ;&g%&%?g&% ne (8 g.; 0.05 115[err]).

The p05| tion of thReRm@E 203brkeddd Wakr Sddion 76 iRl AbgB@ogpOt assi um brom de (12
g.) in water ascertained by nuclear—magnetic resonance (20 M .) was

dded fairl d| i ' |
nstant aneous. - The ZOPIEE@NT* PlttmeatioN ™ ™ i

for [gr] C 285 4.0 3 RNWIﬂIG@“ Br, 26.46. 20 Found:
C, 59¢48; H 4rg 68 Br, AP

was hélt edy ;4” : RN, f v%% m@g&mq h&ANAS-RODRIGUEZ and PETER

3= (2- ARy - Ssol vent eliminated under reduced
press Date"fﬁ‘éﬂﬁl@ﬁb‘ﬁési’wma“m 19 Feb, 1968. and the resul t ant
oi |, Date of Applicatiofe(Nvy8172/61): 21 Fktenigé7. - 2 - i ndol i none

st andi ] 2493 9.5 0.1 nol .;

pr epar ed as \_,/ tlonrb B?%EBC\G%?E &‘%ﬁ%ﬁ%.%iﬁ“ﬁth charcoal and 40- 35
A) was di slaepl ved 1 n di oxan 250 ) bUnA(:,‘I‘I‘e etrol s t hen added
hot. 3-(2- amgacceptanctevgz gé%hj:‘@ 1 ﬁf 8 thyI) - 3 -
methyl - 1 - phenyl - 273 QE6K4 1B ﬂéﬁ%x

1
hydr oxi de |inone separ akEzizwsxmleE‘:ﬂsrs K¥318} aimﬁsglm'ﬁzﬂg, ,KF342 vvere
added, foll owed by sl ow &E@ﬁ& |I€)ﬂ59éf KHYA KFGZK;L 15K1ﬂ2 I-%lz%&r 0
acrylonitrile (7.8 g., ' 13 LK314, |s:

PKé

Calcd. for [err] C 7 21 K 4. 1K352, LK650, LK761, Found:
C, 78.21; H 5.90: N 101;.@332 LKT9Y, LK790, 174_199R2mmmw BD198,
PREPARATI ON H MD213, MD23Y, MD220, MD226, MD25Y, MD250, MD251,

3i n- but yl - 3- ( 2- cyanoet h 2'6_2 MQ}'} M?326 MID351 N.[D352 MD656 174—198—
3- Cyanonet hyl - 3- Met hyl - I -2- 45 i ndol i none.
| ndol i nonelnternational %?‘%“?f’@ﬂ'p‘& & 27y SH%8par ed by t he Thi s corrpound
was prepared by the nﬂ)hmﬂ.EGTE SREPRAICATION F. From 3-n-butyl -

met hod of Exanple | (bel oyl L Reit 2-1 ndol i none (prepared as
in Prepara-  chl oromet hyI C an as(mtiﬁlee aIe (%/I a?‘l}er? ent. 55 tion B) and

|
acryl oni tr j N Prizer LIMITED, a Stitish C°fnﬁ%‘?"ead_ gﬁg};%ﬁs’ At pﬁ})@y > chl ori de.

ate Roj dwxch Ken a~ low
Recr ySt al | ﬂe%gﬁmf a%é&ng xﬁg y 1 Togdel w1th the nitrogen atom to whlch
M pt.: 112prdylBatS gakehq may be granted Lo us, addnal ysrh«sr ar@@rtached form a saturated ring Cal cd. for

m

[ er r] 5C, thg Tne@ad by{which 8gis tq\be pgyfog@:d, which, if it contains a furtiey mgegen 25
b culagly das nd by the atom, such
C, 77.99 ﬁ o aftlem‘ig’x igl%d] i 2 d nitrogen aPBme ‘j:likyl or

bronobut yr Oﬁ‘h nl%llv nﬁoxﬁx%la&b% Akkpelt 4Bk ag€Miydroxalky! group or a benzyl group;
3- ( 3- Cyanogpimprising )N-Bhelvft tikliyline HerRRtvay hrd?-  R* rdpregehts a 1002 plkyl igfoupita herfy] n’ng

Paygicyl oncerned with 3-aminoalkyl- group or a benzyl group;
Recr yst & | T ~-phenyl n?é olines and 2-indolinones which we C,H,, represents a bivalent saturated lower
. have found to be useful for their action on the aliphatic hydrocarbon group in which n
{ central nervous system. In particular we have is at least 2 and in which the free
' discovered that many of these compounds have valences are located on different carbon
: 15 wuseful anti-depressant activity, particularly atoms; 35
; when administered orally. X represents either an oxygen atom or two
These compounds are those having a struc- hydrogen atoms; and
tural formula represented by: . any benzene ring in the structural formula
R3 or in RY, R? or R* may be substituted
lo® with one or more halogen atoms, lower 40
& CnH-Z —NRR alkyl or alkoxy groups, trifluoromethyl
f - R groups, nitro groups, hydroxyl groups or
= l\‘l ~X sulphamoyl or N-substituted sulphamoyl
groups;

(I] and the pharmaceutically acceptable acid 45
addition salts of such compounds.
In this specification, the term * lower,”
used to qualify the terms “ alkyl,” “ hydroxy-
20 where: alkyl ” or “aliphatic,” indicates * containing

[Price 4s. 64.]

Price 2%



I ndol i none. 40-60[err] petrol-ethanol, it had Mpt.: 109.5
65 This conmpound was prepared by the -110.

70 nmet hod of Exanple | (below) but using y- Anal ysi s:

Calcd. for Jerr] C 778'59; H 6.25; N, 9.65 Found:
C, 78.26; H 6.21; N, 9.92. PREPARATI ON K.

PREPARATI ON L. 75 3- (2- Bronpet hvl ) 3- Met hyl -1 - Phenyl - 2-

3-(3-Bronopropyl ) - 3- Met hyl -1 - Phenyl - | ndol i none.

| ndol i none. 2 This conpound _was We%%r ed by the This conpound was

prepared by the srtiAads &Bon atomsnﬁtzhﬁfilgﬁtf El’l’eifms'ﬂkr(ze‘vdlun(eb@I pas cButindi$BNg 1, 2-
of Exanple | dlbednchad chadpuil using 1, 3-di br o@®ss), ie. byl i pdrogemdstsi b ehasorteh e

al kyl ati ng agef\i“flth g‘hé\ce 'gp‘a?‘é %i;é e;%! k ?ﬁ P 3:3’ Wthylméfﬂ::?%m?@d oily
pr OdUCt COﬂt aﬁqﬁ%%}l A is-et e ,S}? fg n 1% léqg Irunr_',if ﬁ b? densa- 55

1, 3-bi s(3- ITEt A9 ank-the benzehe Py Ayl umstibsti | | Aéanet 3 Mp}:enﬂﬁrhlafn&)f an q-chloro-
phenyl 2- i ndodnil iergdrBhiptide (whioipamalisclosed in  acid R*.CHCL.COOH, in the presence of a

)

1. 154, 976 the Journal of “Médicinal Chemistry, 1965, Lewis aci atalyst (eg alumuuum khlondc) -
ol. 8, on pages 629 and 637), the co unds This com is th ted with soda

PREPARATI q\rﬁ I\)clf formula I are novel compou f;‘éfvxd d(o (ép]ﬁrqlélﬁ @en@ﬁntgerGO

treat- bydthe pR®Rhthiydentionl - phenyl - 2to-}ueriend'0<llin&5)5ﬂl€omﬁﬁiﬂt: 1 fotm &har coal

and [err] The Psgrl%malclasses of (@2@13&@1?0%95 1sodinin, ?erlll n@3a¢éehw§lamk@rrnetp<ar a-
1 C.
oi | was chron;t‘élchgé'rTBl Yceé‘wﬁﬁfq 151 ve% m c‘%z&'@m 1 gmine of thg fogpulay) a5 added to a
)y

sol uti on ofs agShd¢! of f@, avitd Okof orm Thq{aljg,agemq; .3- 5 chloride
(15.7 g.; O. 2thmfﬂllm)m§.ﬂdraakm$msnl um met hyI 1- phenyl ndol i none was

obt ai ned (;hl ori de & D52 ol . Yo ield gyeempoued pfathe frpgin the ©
eluates by evd @gﬁj&gﬁtléar tﬁ‘i‘gs a‘?owirf?fﬂnpro ethane (250 ml. ) cooled to
[err] The sol vetou EeRydfop&t Y St al I sed four t| m xture was kept
at 10[err] 26 or (). rﬁls Iar leasahdanﬁ hrepartxcmaoﬁafbt hanol | eI V\E t
131-132[err]). 202 wimethyicas & fF90PET] fo aﬁgﬂ]ﬁgﬁm vol uti on
The position of. 1%5’ & gq&kylﬂk%rgpddp NBRR: asger - N o took place. The

m xture was pour ®ehzyltgaduped DY nucl ear magnetic res nance t ech- into a
m xt ure of 23 ce @&l icomethylid@rand the ni ques. ~Qr gan(f@)| ayer was

separ at ed, \/vasgf;l E{l‘m the invent @ngalvé/m s: 25 Cal cd.
for [err] C 4 &GGCII (g -?be a ene clf ervous Found:

C, 77.00;, H, &s80;of N,xpdﬁmErital anlmals, andB, maE’REPARATI ON OF COVPOUNDS t he

TaREr m In s method preferably a pared
|| ﬁlt/:fﬁlrl'l V&S 3(? Xgit;?egsgn%ﬂdrgst I‘I’-Iln par cu VT‘E{E‘ latter . r4t§l pe pﬁﬁ e nc1thcqIa or R?
antagonise the sedation in é #ygyr@ggx tglrié?n fQ:o Wyt h

EXAMPLE | . intraperitoneally _injectedWalt tethbe Qiucaxt racted with N hydr og0 30
3- (3- Di net hyl Emman1 naulv rrbﬂbePgn%tPEthyl ﬁrd_quency cm’hrnl B amhldn Y the 4@nd l%g 9 .of The
aqueous | aygr¢ecinea stmaton of te ’E‘H’%ﬁ‘y ? gnay a'so de prepare °g)a5| fied

of the cat, potentiate t ects gf 1n- o t e corresponding 3-benzyliden
with 5 N sod Jelttll ality &ﬁuQ)F 18“ oradrenalme 0 pheﬂ-ﬂ3 rfgbenzy efie -

i ndol i none emf;d’daﬁ’éﬁﬁle wE tle eft,heid & etdﬁe Qfdgﬁzﬁheﬁw u':WEI’a kn&ﬁl compoun 22 379. :

0.1 nol. pr eplawetdcrras qaw'ecpnb ,E;.s“ irgﬁarsllydflz ed @mpun seq’fr muhdlelv @d to
give a 0 cct nc B FHH) e nb,, X\lm ch
was distilled. T i:das forduh B@EARBE gR- ( dasmgéa suﬂbﬂ‘u ul-t ol uene
fraction di st pdrddebjr ahunjte o206 h@ls mdcording 1o Mmphenylamide of an a-chloro aCld but unless 80

the invention including the following: the diphenylamine group is symmetrlcally sub-
1A 3- substltuted 1-phenyl-2-indolinone  stituted in the 4,4’-positions a mixture of
45 of the formula: isomers may be obtamed which may require

separation before progressing further to com-

pounds of formula III or other compounds 85
Rr® hereinafter described. Thus, for example,
A compounds of formula II substitured in the
! H 5- and 4’-position with halogen atoms, lower
1 alkyl or alkoxy groups, nitro-groups or N,N-

N ; dimethyl sulphamoyl groups may be prepared 90
from the corresponding 4,4’-disubstituted di-

phenylamide of an a-chloro acid.

Many of the compounds of formula II, in
which R? is other than methyl, are tnemselves
novel compounds. 95

(2) A compound of the formula II above

(in which any benzene ring may be sub- may be reacted with a halogenated nitrile of
stituted, as alrcady described) may be pre- the formula:
pared (a) when R* is methyl, hy the method

50 described in the Journal of Medicinal Hal—(C,_,H.....;,CN




(200 m .).
di net hyl am nopropyl) - 3-

nmet hyl -

propyl

solution and was 40
col ourless crystalline solid which ghggg re-

1- phenyl - 2-indolinone as _an oil (22.5 55
ceased. Dinethylamino- ¢.). The hydrochloride was prepared in
chloride (21 g., 0.173 nol., from31 g. etherea
of the correspondi ng hydrochl ori de, was added

solutio

The m xture was heated under
reflux for three hours by which tinme the
evol ution of [err] had

giving 3 - (3 -

hydrochl ori de acid

a

t he cool ed tol uene

to
e

was t hen bat ield aunaeipqund off theiforfida: t hr ee honidsof thafotimed Elg(fai:ec,xaxbéermet hanol

had a M pt. of
168- 170[ err]
fromthe aque
for .
C, 66.07; H 7.14; N
N- net hyl am no) et h
3-[2- (N Benzyl -

di met hyl am nopr op

Cal cd.

chl ori de.

of Exanp¥ e rgduce ?u%n ucgait erag Nm?o?nil %{num 75 amine of the féglm%{aylgNE’l; o vxelf1 3
pongli coRpou ormula I1, above, As jn metho .
gal (7:? 8f70r pES'E\) agxmeﬁf g%mﬁo rl_f £8; (lrgrefgiabé}gneltﬁgtﬁ !:gg R is hydrogen, 35 Found:
H, ie. a secondary a

N- net hyl am no) pr opyl ﬁfm OI’I de as theCompounds of formula VI are themselves
3-[3-(N—Benzy|-)«~-thy a q$ ?vﬁpyll-wawﬂcam*wﬁatln qent It was
recrystallised @j gret hyl -n%lcts % ping mge a nbew(}:uch hot
wat er as the hydgeth ode (M pt.: 198 S ?3(0 wmpcunds, ldg, was
prepared by the 2!5[err]r§§£_.r _ nmet fimbErx & nepd tﬁmdpg u@)u&mng 40
3- (N- benzyl - y AN si s is an alkyl group and R* G wellfemp err] G,
7418 16,90, N[5 g, et yglgge o hloorome con”

' . . y
73, 83; H 6.93; N 8 roup which cagﬁ then be removed by
1, 154, 976 EXAMPLE |hydrolysis under conditions such as @hie@ixatsegr aphy

on

Phenyl -
hydr o-

usual way.

hydrochl oride, was
as in Prepar aﬁt%bguB)—Cdf ;
as the starting naterlaln
3-(2-di et hyl -

am noet gl Jor with an pky@ay |chlorodromid¥derl thaone
hydgpg@%q&jde as colourless ¢

3-n-butyl -

distillati demele:

25

a sili

C
desired mmt ep) aurcommebfuheefmmat i RGako
2- | nglgbd nond. a

603

[e

cool ed and pouﬁéﬁmWﬁﬁéfﬁHﬁ@mh

wat er crystallisa-
ne nGhii tlﬁ?
66. 15; H, 7.50; N, 7. 5

hIortBE as t he al kyl ati ng
| am no) et hyl ] - 3-

nethyl-l-phenyl\\
Il WG £ CleiRhAblobS Gy bE s &L QMLy any ben
pr epar ed bmmmdhﬁah&ﬂﬁﬂ&hﬂm@ﬁwhhﬂmnﬁbe@,@mgﬂLmHme

Cn H2 n"KBV‘
LE I'I.

tea&m) of

agent ¢ e
ldolinone

The organic
_R | ayer was separat ed

Found:

g st o

WIJIO et h d

of fppfula IV are (ReTES By Indling for [RGQHTOPEY [siayriuno x 1) - 1-

halogenated

yl group and is a ben

E‘ is an al
uction ith hydrg the
N-alRyl Oi rcsxgtﬂ (h iéh&d?t&i@@éf%;slgﬁ%ofcmﬂﬁ t he

phehafpyiids of ShppBEmtE 'was pr epar edbedoyl grdwe; qret heibd vickihk omipdendi 50t he

The crystallineo5

o ethyl

and then with potassium phthalimide, to

yield a compound of the formula:

R3 2
N~ "0 o)

which is then hydrolysed under conditions
such as to retain the indolinone structure, e.8.
by hydrazine, to yield a primary amine of
the formula V.

(4) A compound of formula II above may
also be reacted with an alkylene chioro-

als (Mpt.:
(@)

where R' is an alkyl group.

(6) Compounds of formula I, in which at
least one of R! and R* is hydrogen, may be
converted to compounds in which R' and/or
R* is alkyl or benzyl by alkylation or benzyia-
tion of the primary or secondary amino group
by well-known methods, including reaction of
a compound in which both R! and R* are
hydrogen (i.e. & compound of formula V
above) with benzaldehyde to form the corre-
sponding benzylidenamine compound and
then either (a) reducing it to the correspond-
ing benzylamino compound (in which R' is
hydrogen and R? is benzyl: or (b) treating it
with a lower alkyl iodide and hydrolysing
(under suitable conditions, as in method (5)
(a) above) to form the corresponding mono-
alkylamino compound (in which R!' is
hydrogen and R* is alkyl).

g al kyl ati ng agent.
free baSe of the product after

of Exanplo% e forBye: usi ng 3- n- butyl - 1- phenyl -

purifi ed repeated 15 R L2-i ndol i none (prepared
ions fro t hyl jacet te}®§boroforn}
nethylam e ngi pure

The

55

60

65

70



10 200-205/0.7 mm, was further purified by 157-160[err]).

20 Anal ysi s: Calcd. for [err] C, 70.8,6;
H 7,84; N, 7.51; d, 9.51. Found:

C, 70.75; H 7.69; N 7.65, d, 9.59° i EXAVPLE V.

and nucl ear nmagnetic resonance spectra were 35 25 3-n-Butyl -3

[ 2- (N-Benzyl - N- Met hyl am no) - consistent with the assigned structure.
et hyl ] -1-Phenyl-2-1ndolinone. 11?95/‘- conpound was prepared by
EXANMPLE VI l\ \ _ngt_h_g_d_g_f__Ex_arn’nlg 2 jhu? IIQLI’]D 3-n- hllf'\ll =1-

3-n-Butyl - 3- (:KJIﬁmuhydls afrForople dpipl which| X pharm it |pr2c—tlr:€nd®k'ldﬂ0m abeyt he

t he

starting mat & phoxygen atom ‘é‘ag be prg with | ISte Fg orglly benzyl
- N - methyl g y‘fi?én prn 5’@4@@@ E 1%? gﬁnixgsgﬂeﬁ‘%ﬁ?ﬁ %“

ethyl chl o3 i dewsish Khe wad i @Eﬂ B@magent . laim tof id the Betn 81Si70
3-n-butyl -1- Hé)n‘}dmpounds OB mula 225@bsr2®@{1ereh>}lisoor2 sumnsxqﬁé tc rﬂewognzxigl d
2-1ndol | nonelt@@egou—@osgpﬁ :El be %éﬂé&% s 1cm§ P rengglglillng oae i) nt amuSﬂq fipthbe

obt ai ned, NOhaNhrsAbl Sitratich leldost 0 oo 2l T éf%ﬁf RS or m

factory anal Vgl Gns@bbtithtRe cénippendbats Bormmael [ I’ifxdyaali'eEdest asd tuhcﬂlemaineat @ steMept7s :
144-145[ err] )Altemaq:ﬁely the mtcrme,d‘;qm omd of aqueous solution which @y| eogtainf gqher[ err]

C, 69.50: H mvgge IINma 1 halogenated or solutes, for E;%cneugh salts or glucose
a a ogenation or nitra- to make the
C 69.49; H t1 ﬁ -mantly at the 5-posi- The inven ]ﬂ?m b@B).e follow-
reflux forl5t kisee hour S and final |y evaporig®eharations and Exin@pias@iyhe preparef 80
Exanpl e VI gg(%ﬁ@npowmuotfl 'ﬁ%’;ﬁﬁ@?"fsﬁﬁ? aé}ggd;:dnwwens#é@mfrcghme & of @8 50
-sub-  inventio
al so pr epar € IpﬁjL sfp may be pr uced by pharmace&ag ﬁm a@xssl pr F&? ﬁ af ter
evapor ation Grccf honation of |@e cetrespofiding” ur@ M R TR AHdsd Prep anonﬁ and es,
sol vent was elibgituttd @dmmlncﬂaé)g 19@[3:5/@ 21 memperatures brepdienyit °Q- i ndoI i n@he (12

g.; 0.0374 rrg'_ﬂms d an Sg; ‘% It fromthis oil was pr epar ed
as in Exanpl d‘fﬁﬂ' o a8 25 méqoyﬂﬁ?% PhRRTID ShenUsHRlEIRYEs| t vas
formc aci d sell-kidolwR nefhdads] AQernatidel rﬂmtc vvas recr pgdb “bﬁg from ethyl

acet at e-cl?b omgdlm repmpogisl B formgd B may firdy cool3r hyl- l-ﬂ’bdnlvleaﬂbdolmduy 37% to

gi ve pure 3- fe plnatsl Qde‘Pﬁ‘@f‘ﬁ&/I‘%m‘f“hos OPERUERS (19
(7.5 m.; 0. A hemh: ‘Izsubsﬂﬁllgth' PP Rony IR 2705 s
m xture vvas ﬁlﬁﬂl‘éeqaoﬁfbnt\h&x Jagdedxy geoap Otibl esdedcowstral &m{nﬁs @rith smhmg An
144- 145[ er3p] Jower alkoxygrohp Snez)ﬁfep Tefaye lf’ktxrﬁr%thqﬁhmms regctiem OPf@aede
Anal ySI S Oacetylatmg the correspo Lig@ﬁh[ crature rgmg@g gan i:p n the 956 00
1aC1h'|

. intermediate compound of lori
Found: acetyl chloride in the prese ,wa leteftthe mixture was heated .
EXAVPLE VI | . catalyst, eg. alummmm chlonderrﬁnch theslz- tteaa» i;altldﬁulr ifovo rheurg, pr @piaysed as in
ok t pre-

5- Br onp- 3-3f 3<wietsh %fr@( A cldyridg peipg volyedhing | ng
| t d antly fﬁzc e 1[ ﬁh end of the reaction 100
e le (=

8
lgrm)daénﬁw Sy wg.hgn

mat eri al . :The benzene was

1
Al oL E&
m%und is then ox1d1sed
recrystalli sa;dthg 5-QEox T Rdntpa

prepared by vertidneto aa®mtphedhv mwhﬂbmthre (vivthpte
met hod of 4Ex At to e

for [err]
Found:

8. 99.
45

50

55

60

65

(efdr @61~ |

e

Quired, bﬁ%ell—

eP@Bﬂ'aﬁ , ah® the oily

irring.2 B8- QIBE:{O roetrgl.

_N. N - diphy S chloropromonamx

PRt
epara d, crystalline
chg'éa éered gf)fq'gﬁ ‘washed with

blid

(5 litres).

The compounds of the ifventin efid; inH,605-80% pethd] (B03M1.). Brhe diBd Adlid

D and L optically active isomeric forms, by
virtue of the asymmetric carbon atom at posi-
tion 3 in the indoline nucleus, and the inven-
tion comprehends the compounds in the
separated D and L forms, as well as the
racemic DL-mixtues produced by the above
methods.

Acids from which pharmaceutically accept-
able addition salts of the compounds of the
invention can be prepared are those which
form non-toxic addition salts containing
pharmaceutically- acceptable anions, such as
the hydrochloride, hydrobromide, hydroiodide,
sulphate or bxsulphate, phosphate or acid
phosphate, acetate, maleate, fumarate, lactate,
tartrate, citrate, gluconate, saccharate and p-
toluene sulphonate salts.

The compounds of the invention can be
administered alone, but will generally be
administered in admixture with a pharma-
ceutical carrier selected with regard to the
intended route of administration and standard

(1.9 kg; M. pt.: 90—93°) was used without
further purification.

N,N - diphenyl - « - chloropropionamide
(520 g.; 2 mol.) and aluminium’chloride (570
g.; 4.27 mol.) were mixed together in a 5
litre beaker and gently heated with hand
stirring. When the temperature reached 50° a
vigorous reaction started and without further
heating the temperature rose to 140°. The
mixture foamed as hydrogen chloride was
evolved and when the evolution ceased, it was
allowed to cool to 90° and the mobile liquid
poured into a mixture of ice (1 kg.) and con-
centrated hydrochloric acid (600 ml). A
sticky solid separated and this was extracted
into chloroform. The solution was then dried
over magnesium sulphate. The combined
chloroform extracts from processing a total
of 182 kg., of N,N’-diphenyl-a-chioropro-
pionamide were concentrated to approximately
one third of the original volume and then
added, with stirring, to 40—60° petrol (5

heskiue oAV TRALA

was
80

‘t‘?al(%d.

G ’

110

115

120

125



1,154,976 9 EXAVPLE

VI, was heated to 60[err] for four hours. It was
3-Benzyl - 3-[ 3- (N- Benzyl - N- Met hyl ami no) - allowed to cool, poured into
wat'er and et her propyl ] - 1- phenyl - 2-1 ndol i none.

extracted. The organic extract was washed. .3 - Benzyl - 1 - phenyl -
2 - Indolinone wth water, dried and evaporated to give an 5 (15 g.;
0.05 nol .; prepared as in Preparation oil which was treated with oxalic
acid in 15 D) was di ssol ved i n“(jﬁy%dl rret hyI for rram de et her.s The 3 -
benzyl - 3 J Q l N U\,nl_ | UU ||| . allu treat cu Cdl CI LII | y VVI t h

0.05 nol .) Beerayy =3 bxf. é“e B MAne 2SR 105 Ur | ess

Benzyél ng rregﬁre °§q3é’&),‘§a§§d§vys obﬁmcps crystals (Mpt.: 158-160). 10
g.- no

was added and the mxture 20 Anal ysi s:

Calcd. for [err]y wg 74.16; H 6.22; N, 5.009. Found:
C, 74.03; H 6.31;," N, Chic®7for C..H,;;NO: C, 80.54; H, 5.83; BANPLE | X

ti.con C) #s starting mEewdi al and 3- di rﬁatSHﬂ’H 6.22; N, 6.34.

sodium N l;tre;}eth—;Mahml nb phcnybﬂo-p o}\none 1 centr qq)éﬂi),qhe ﬁltl?t_e and Wahhlﬁgdgl{la% <51 2 g.

3- (3-Di met hyl am nopropyl ) -1, 3-d| phenyl - am no-propyl chloride as the
al kyl ati ng agent.  ZBEPASATION B. res@achémcqrzhd\ﬁ@ consistent with the 45 |
was recrystalﬂ i35 “‘ylflr yl‘é 1‘n°&ecetdas.teass‘gned struct ogpound was

1 :
prepar ed b%lvec hﬁ?benie%é pgﬂiﬁ'& 0 b ohl% hydr OCIhj-Dfphéﬁﬂ 2-Tnbb1iRdne met hod of
Exanpl e W4 | hexanopt chllede’lgGOﬂ! &5 d181 mo?ﬂ@va5 24.2([:kerrr¢sp]l 9ny1accty1 chpdrdnyd7-82.i miol | none

(prepared aslded rifiddpalhe reaction mixture wap\n to a solution of di phcnyS:a d. for

[err] C, hegte SndeHreﬂ 33 thrﬂase‘g $§wh1ch amge (g 8 g.; 0.2 mol) i “'c:tlalum (:051' Otlr]r; ic

C. 73.77: xmt‘6 e\;gbmo mix- and the mixture heated und
ure evaporat er reduced pressure hours. Evapora EmiXure gave N,N-
wth et hem ke pinRigh ﬁhehlﬂll‘bbliliiﬂedien anrd— t Hiphenyl - « - chlorophenylacetamldt. as ; 5
m) e was _ cryst whic
3 Nﬁt 2y| t hL Lb %}grtf) % I?TIE jl‘ | dryec he ncxt atc%)nslm%lll}%)‘(la cai%ss dr €
washed wi bromohexanoamlde as E f ﬁ(y —600° petrol-—lé)@JZ an
evapor at ed (9pQ! %8R amk cru @oha 80 RO 40 gwe thq;ud@rod t,-Mp2: 44@#1@#0& hyl) -
3 - nmethy 5 2. 55/\@;3?'17? S‘&?l mgfji |W1thg|ia m%:];txer a/hdmégqneqﬂ\éﬂ c\mhpdq;l x nchlorophené% 6
1- pheny| @ ¢ e Sy I a rye Faéll e ( q%bgé- 0 }gt |
nd stxrrm«'r nde ol w BAL

sol ution Of al'céirgii achcd 70P £€ngrcﬁ§ hérﬂ stléfngﬁéraai iR bealkdr, ANsoERhyl - The
3 - Methyl exot?merml actior éhsued NRd ki |tempersh=  violentPieqa@idnamb Slade 20d e ; te@pes- ol . ) and

et hanol @6Oturq)§(1§ena220ﬁy et ﬁ1y|n}am_ rejction ph\gq { the m@lt_rost aql 407 n thc re- 1y wer e

heat ed undefadr ¥p3idi% 1 i A& bRty o 160 I ds Al atEn téssol id
Vw” Ch 55 45:1'31% nedéfr ﬁve mantes a Th o E a lgggfifgﬁ&ﬁg(jgdg \%ﬂcdb&cslttﬁh.lil Sed

from et hanahs p/mieeﬁmo (ca51 ke and conccrmimed h@Bychiarkolactdn@dor eisi &Iu@dwalsrawéut ralised

M pt.: 18- hydechloric acidpiS0R rslddﬁumkyarglﬁéna‘thé 36t erepd wish e ° ex-
Anal Si S separated which was e\tracted w Oﬁraa;y&g succeﬁvé \_arcas m H&:]Z 7?\|
y ) organic layer was succgssivel shed™ with - 'wa j/ aque tur
7.23. 60 3 N HCl, water, (f'? eous sodium drying the organic solidion 6 r8}23, S, it6. 09; N
6. 94. carbonate solutlon and waE%AMFﬁ_rEly)@ned was concentrated urclidcr redyred Ipoebursf ©© Exanp
ve diumgearbonate. Evapora t q
X, but ugfn N'a @ tyh—é— it L2 %ﬁnﬁy ?‘3 °k W@éﬁ%ﬁ@' i
et hyl pl per ne gxéE Lp Q\ille l'nonc deposited as a cr}stallmc solid. Re-
pi per azi nyl )r ﬁ'& vt ihy] 56 0 REstallisari@zirdne 604-20° ol rrecrpgbt al | i sed
from isopr gp)aﬁ“cht infrared | sucleebnwmﬁ'd yoliey qiseldMedr: BY—lihe 2 4s t he
di-mal eate (M pt.: 148-149[err]). Anal ysi s:
Analysis:
80 Caled. for C.,H,.NO: C, 84.2; H, 5.3; N, 4.90.
Found: C, 84.25; H, 5.06; N, 5.13.
PREPARATION D. charcoal (700 mg.) until uptake ceased. The
3-Benzyl-1-Phenyl-2-Indolinone. mixture was filtered and evaporatcd where- 90
3 _ Benzylidene - 1 - phenyl - 2 - indo- upon 3 - benzyl - 1 - phenyl - 2 - indolinonc

85 linone (17 g.) prepared as described in solidified (15.5 g.; M. pt.: 86———880\ A
Berichte, 1914, 47, 2120, was dissolved in small portion was recrystallised from iso-
hot ethyl acetate (200 ml) and hydrogenated propanol (M.pt.: 90-—94°).
at 50 ps.d. and 50° over 10%, palladium on

95 Analysis:
Calcd. for C.,H,:NO: C, 84.25;
...Found: C, 84,14; H,



70 Calcd. for [err] C, 60.87; H, 6.10; N, 6.87.

Found: C, 61.15; H, 6.49; N, 7.10.

EXAMPLE XI | . bronopropyl) - 3 - methyl - 1 - phenyl - 2-
3- Methyl - 3- (3- Pi peridinopropyl)-1- i ndol i none (prepared as in
Preparation L) and Phenyl - 2- I ndol i none.

pi peridine as starting materials. It was re- 75 This conpound was
prepared by the crystallised from ethanol as the oxal ate 80

met hod of Exéarrpl e X, but using cr ude 15(4575 (Mpt.: 219-220).

Anal ys| S: Calcd Q 68. 47, H 6.90 N,

6. 39. PrepARATONNE were evaporated to @ive 6{8m2;ﬂ§re bf sdﬁd 980 N,
6. 16. 5- Brong_(ﬁS n;ethyl— -fp}?:enyltz-mdolmone and an cnlt 1Thls was ﬁlte[reg 54 gygz
EXAVPLE X ||yl G S D] TN, o PP, 5,880 71 ne 5
3- Met hyl - lmﬁ in 5094 ﬁ@fe&ﬁld'i()khl) - linone hd\®lo pm‘tesmr @eMLpdl ne—It was

recryst aI | i s@d{) ml), a mixture of iy

i

{ 0.0henyd®). Zlhe netiannaf e brominafianowas  @T hanol

as the di potgs mede( Pﬁa er Gl Rka8uchsire FRFetE ASOPRE EX-
e 3" 176. o oy o ey oy TR “HA Gal cd. for [err]
C, 62.51; H 6. N, 7.0 Found:

62.69; H, 6.23; Mmzﬁ,ﬂG EXAMPLE Xl V.

anple Xl but  usi rigucdN{dry GrldxBmdihy |G, 59.59; H, 4.01; N, 4.64; Br, 26.46.

3- Met hyl - 39 [ 3- (4- Hyr oxBPERdiy | - Pi per azi ny$) 3948 Hl ﬁ@-’r ;2% 8 Brst6dAd of

pi peridine. It was re- propyl ] -1-Phenyl - 2-1 ndol i none.
crystallised f i S3)

annr

prepared as f ot meﬁlaﬁhegﬁ%ﬂ[

Cal cd. for [enr]Mefy 6i-4BinylH, 26. iddblindde
C, 61.41; 2H, (28.32%;0.INpol§ pﬁ@red as in Preparauon

§ begted under refluxrjgr 3 Equ’d was
rs e t elimingted under r ]?g sure
e@t he resditdnt oil, whic

g, was dlssolved in benzene. The s

tion wasFeéAidatifed Wirh }A)coal and 40— 35

anpl e X, but .fAthsn jssp} ?ﬁ igean 25 i 0° petrol was then added hot. 3- (2 Cyano-
ew  drops Icohofic | solption of % methy heny! - g

3- (3- Benzy! affhnQRIAR bedsibdths fydrocide PITAGE bl aclcbloMRS chRQL 85 g)! i sed
from iso- 2fere added, followed Bhely| additibn@d| IMIBHIE111.5—112.59), pr opanol - wat er
as the oxa? atweyl<(nmﬂ|9t(78 g1985 mol.). The Wistuge corrpound was prepared as for Ex-
199[err]). 0 Andd Anal ysi s:

s .
Cal cd. foff[err] 4rays %u 4% BdniG N A298u Mé%&/ Found:
C, 70.35 H, 6.35 N, o C7821H oy (B).
sodi um borohydride (8 g.) ‘cont ai ni ng 1 m .

PREPARATION G. PREPARATION H, 50

3-n-butyl-3-(2-cyanoethyl)-1-phenyl-2- 3-Cyanomethyl-3-Methyl-1-Phenyi-2.
45 indolinone. Indolinone.

This compound was prepared by the This compound was prepared by the
method of Preparation F. From 3-n-butyl-1- method of Example I (below) but using
phenyl-2-indolinone (prepared as in Prepara- chloromethylcyanide as the alkylating agent 55
tion B) and acrylonitrile. instead of dimethylamino-propyl chloride.

Recrystallised from 40—60° petrol, it had
Mopt.: 112—113.5°,
Analysis:
60 Caled. for C,;H, N,O: C, 77.84; H, 5.38; N, 10.68.
Found: C, 7799; H, 5.51; N, 10.67.
PREPARATION J. bromobutyronitrile as the alkylating agent.
3-(3-Cyanopropyl)-3-Methyl-1-Ph=nyl-2- B.pt.: 202° at 0.1 mm. Recrystallised from
Indolinone. 40—60° petrol-ethanol, it had M.pt.: 109.5
65 This compound was prepared by the —110°. 70
method of Example I (below) but using y-
Andlysis
Calcd. for C,,)H.,N.O: C, 78.59; H, 6.25; N, 9.65.
Found: C, 78.26; H, 6.21; N, 9.92
PreraraTION K. PREPARATION L.
75 3-(2-Bromoethyl)-3-Methyl-1-Phenyl-2- 3-(3-Bromopropyl}-3-Methyl-1-Phenyl-2-
Indolinone. Indolinone.

This compound was prepared by the This compound was prepared by the method 85
method of Example I (below), but using 1,2- of Example I (below), but using 1,3-dibromo-
dibromoethane as the alkylating agent. The propane as the alkylating agent. The oily

80 oily product contained some 1,2-bis{3-methyl- product contained some 1,3-bis(3-methyl-1-

1-phenyl-2-indolinone-3-yl) ethane.

phenyl-2-indolinone-3-yl) propane.



35 The conpound of Exanple XV (A) was 2N sodi um hydroxi de sol ution. The

m xture al so prepared as foll ows: was allowed to
stand_over night, after which Anixtureof
3-(3-am nopropyl)-3-nmethyl- the solvents were renpved under reduced

1- phenyl - 2-indolinone (21 g.; 0.075 nol.; pressure and the resultant oil
was et her ex- 55 prepared as in Exanple XVII1 bel ovv), benz- tracted.
The ethereal |ayer was extracted with 40 al dehyde (8 g.; 0.0755 nol.) and
dry xylene 2N hydrochl oric acid, 95%999 an aqueous sol u- (190 m.) was

heat ed under reflux - wi-th azeo- i 0N And._a gum The et her | ayer was di s-
tropi c renoval of RdsewwadeM.fornmed. Whredtr red eﬁ&dﬁrd&ﬂtoam@lnctsmfteaqmous

sol ution %&taﬁ hy 1 'ﬁfe%ié Wi gﬁ""ﬁlﬁs‘;‘fﬁf g’sé*rgcfgﬁc?al andi P, . hf’rfésl st he gum
was basi fi & é?ﬁtlne " ace g% with l&aﬁ@ fg q}he hOUI‘

The xyl senem (mv gampne,x ﬁ@cmmmsmdrxh 1-DY Byl 26 OQMSWA% tavﬁm)ved under
reduced prc@smdstr(ééﬂél,eorze@oldue symsmh unﬂronsuhq:)halam ahyd etap@atival efatte salt pre-

hloroehang (250 ml, c stglfiged

conprisin (s 3“ ‘1%2 g fystelied | feyr “"gﬁayo The
3-(3- benzy, laxttelget(;” gso@cﬁ@%iy;] wher pon W n?:o g;?txll 4 ety?groupg% al:é Op2S/|) -3 -
met hyl 10 bt HQph@Rlace: Te mixture wad uteaonﬁnecﬂ/\@sn eSrSﬁh et Fekbnited hanol (100

i ndol i nonenteralngxtre ofvis andeeny JiGlapd ded fiquesn 65 n1 ) and this soI ution
was added °E8G ey SBhrEpRiel Yatel vicetate to g| ve col ourl ess 50 aqueous
met hanol i ¢ SO'AUtaJI on (150 m.) of crystals (9.4 ; Mpt., 157-159[err]).
Anal ysi nalysis: d. fo ers] 58; H 6.22; N, 5.76.
0 Vo8 g o [Phdetlopon [0 020 N 5
EXAMPLE XVI . The nixture’ vvas st rred for one hour before

80 8; ﬁﬁm‘% B BORPBBXDs™ 3 Neh Y dl NG Pl Qf,.0fsbenzyl
brom de (5.2 lgrﬁé)x INVENTION. ﬁ wa ex DA | oD Gyashed with
nmol . ), af ter V\/m ch Ekerrteiliper at ure (6 &r,r ngl tmdextracted w1EEo4 N 3ydro-(3 -
Benzyl & nof)f%%‘?lljhylam QP"’PD’IEJré Mttt ng 'f*“ea m‘éfﬂl La s et hree 75

methyl - 1 3. % enylni ?ﬁdolnh(ﬂggh@ aevétr tf? ith alygin 5'81 xture
was evapormt3egzl Olmob%&@aré £ i@ Prephtaidnd 7 ovepm,ts@ra éb&pdrd’ﬁed -give lan vacuo,
t he reS| duﬁé IW\/éE'dtnla@e 6 rkb)lwlanedcadeOWBS ?ark oa llueh )Ws1 dByi Cdl nThﬁil meinhy|

ide t mm,

fo&mam ﬁ)% @?(9“ ?Sr%&?ugd“‘lh pgin un%%f; TFﬁfém |t 09?}’[) m.),
sodi um % oursOb u@lim if m Bindo hégﬁ e iiz%r 5 and
evapor at edvolutlon&fﬁ{g]adc sl BBy la mdAIaSg) 62 &deaﬁvaﬁqr@k{c in to give an

oi |l whi chrway cblhmctgr@_ltg) H%h’@u from 31 g. cthereal hydrochlonde acid solution and was
1,15 4 91 60f the corresponding hydro lorlde, was added a colourless ¢ siallme sohdaw]gi:q f&eé_ <ol um.

G iton ot TR, R Bt T g L GE0T

benzene alﬂd)lebaﬂaafdﬁ‘ectMtQWﬁ:eDrTﬁegﬂgé&lcal’l“H—Um laﬁmz 1a68 Wb oD ydtallisa- 3 - et hyl
- 1 - phefrytr-was gparated fgpmh € aquay's ghesl | |ted i n vacuo at 220[err] and 0.1
2-indolinone as a colourless oil. Anal ysi s:

Cal cd. for [edlysisC_ 83.44; H 7. N, Found:
C 54 g 1 "7 25, Feiabrlilor o ek L rsmanate 1.

concentrated in vacuo, basified with ’so

(2- Ani noet hy! ) - 3- Neg iyl 1 Pheny! - 2 C%tm59&%&ethy% Ohal O ARG T
extract ed. 3Tﬂ2QN-Benzvl N-Methylamino ethwl] 3- | ncﬁé Métead  of dlmethylammopropylext racts
were dried OV&Eth;&-ﬂh?idﬂyDLIBdtﬂl ne.d chloride. It was recrystallised from ethyl
This compound was prepared by the acctate as the maleate (M.pt. 165—166°).
70  method of Example I, but using 2-(N-benzyl-

75 Analysis :
Caled. for C..H. N.O.: C, 71.60; H, 6.18; N, 5.76.
Found: C, 71.87; H, 595; N, 5.68.
ExamrLE III. N-methylamino)propyl  chloride as  the
3-[3-(N-Benzyl-N-methylamino)propyl] -3- alkylating agent. It was recrystallised from
80 methyl-1-phenyl-2-indolinone. hot water as the hydrochloride (M.pt.: 198— 85

This compound was prepared by the 205°).
method of Example I, but using 3-(N-benzyl-

Analysis:
Caled. for C,,H,,CIN.O: C, 74.18; H, 6.90; N, 6.66.
Found : C, 73,83; H, 6.93; N, 649,



3 - Cyanonethyl - 3 - nmethyl - 1 - phenyl- J[err] filtered and treated

wi th an et hereal 2-indolinone (45 g.; 0.17 nol.; prepared as solution
of HC1 gas. The 3-(2-Aminoethyl)-3- 25 15 in Preparation H) dissolved in
a mxture of nethyl - 1 - phenyl - 2 - indolinone hydro-~ — glacial
acetic acid (250 m.) and conc. chloride precipitated and was

recrystallised sul phuric acid (5 m.) vvas hydr ogenated at from ethyl

acetate and isopropanol - et hyl 50 p.s.i./50[err] over platinum oxide

(0.5 g.) acebate to give colourless cry 1§£@;s (36.2 g., until the

upt ake of hydrogen had ceased. The M nf 9mLQ1nrerr1\

30 20 catal yst was fil Eemveece @0d t he sol ut tlmmna\msphy on a silica colvAnalTpsi S:

Calcd. for [err]3- n-B@t,yl HE2- Q;me langnagthyi-ht O, Qeglreld material was eluted with acqmue g
-In olinon an oi to the hydro-

C, 67.35 H 6. %ﬁls C(Miplci% b chlondew%m&%JWL}? Il’lll‘l?e ciystleige

] prepared by the method
cyanoet hyl) 5- 3 Exadi®E MYbut usidg 3-nf¥A®NY bhenyl2- hydfochloride was purified by repeated 15

3- (3- Ani nopr opdyindeliBeni/i priogaked 12s Rh efingphragion B) i:rmda(bllsatmmiaor( pnh!ilgam adchinzoferm-

Pr epar at i on |:)a al-r: stazrg matenal and 2- dlmethvxamllx‘lﬁ- t] Y5 gure 3-n- tyl 3-(2- damethyl- The
hlor, d t t N et - li

starting mat erf I Bt AIRATSLE BRSICS, IR TR epar ec

by the f r om b ys/@xeﬁnat Qasl ﬁlaperrqmmsa byas1zhastry dr o- of Exzompl e

XVIl, but using 3-(2- <chloride (Mpt.: 187-188.5). Anal ysi s:

45 Afphicd. for [err] C 68.22; H, 6.68; N, 8.84.

Found: Caled. @ G3T4MN.CH, 63, 70.86; NL B4T, 7.51; Cl, 951,

EXAMPLE X X. Found: cyano - p 59?3 » B69; Wtﬁﬁyg 232 - phenyl -

3-(4- Am nobutyl ) - 3- Met hyl - | - Phenyl -

2- |ndoI|none (prepared as in
Preparati on ExAMPLE V.

ghuclear magnetic resonance Spectgag Wergy o 35

starting ma% er |3af'f -Butyh (g{p égrf\‘ %’in%‘gj‘mlggd 56)“S’Steml'rvi’“h the SHIEL T "fas pr epar ed
by the from etthyl compindt Gas Hr@hed OByMmas the hydeewerbSI (o), et hod of
Exanpl e XVI |, thagtiod w$ iEngnp®- [ But usiohBorbudél{ M pﬁn-But11957(3511m§1§b{1mrr0}n)opyl\ 1-
Anal ysi s: phenyl-2- 1ndolmone as the eg_xrt maftedxlal @hengle2-Indolin 46.
Found: " 30 and 2 - (N - benzyl m §y1a ;ghréigvas i Egre by the nicthod §0

: ethyl chloride as the aﬁ:ylatﬁ;8 had Exa usmé -butyl-1-phenyl-
EXAMPLE XX B.pt.: 220—2?;})‘0/0 Z?hrtnm ABNOBSIO® Zﬁndﬂllnegg etl‘l§/lsteu‘tmg'_?m-ateth:{l’léj |wamone
(pre- 65 den@ngcgcqq Pro 1l ytec qomzethyl ac plorgform
Preparation G®4¥Y RRYsis PPt if fﬁ?ggasz the ‘“frgg} Egta) 8o it |‘hoq552§§

material. It was recryst aI I | sed from ethyl Thi s conmpound was
prepared by%t he ne‘f"ﬁ’@ﬂ’" t@ ]% o[ erd L S(peﬁr mal eat e of
Exanpl e XVII, but usi ng: nm w3( 2- Ik{g §3-N1£5;()Eerr]) 70

Anal ysi s: Cal cd. for [err] C, 68.47; H, 6.90; N,
6. 39. Examerd O EB; reflux for three hofirs aftBfifhlly edaporfed38; N,
6. 26. The compound of Example VI (A) was basified and extracted with ether. The 60

50 also prepared as follows: residual oil obtained after evaporation of the
To 3 - (3 - aminopropyl} - 3 - n - butyl- solvent was distilled at 180—190°/0.2 mm.
1-phenyl-2-indolinone (12 g.; 0.0374 mol; (6.5 g.). The maleate salt from this oil was
prepared as in Example XX below) 903, prepared in ether in the usual way. It was
formic acid solution (5.1 g.; 0.1 mol.) was recrystallised from ethyl acetate—chloroform 65
55 added with cooling, followed by 37% to give pure 3-n-butyl-3-(3-dimethylamino-
aqueous formaldehyde solution (7.5 ml.; 0.1 propyl)-1-phenyl-2-indolinone  maleate  as
mol.). The mixture was heated on the water  colourless crystals (6 g., m.pt.: 144—145°),
bath (90°) for two hours, then heated under
Analysis:
70 Calcd. for C..H; N.O;: C, 69.50; H, 7.35; N, 6.00
Found: C, 69.49; H, 7.05; N, 6.14
ExaMmPLE VII methyl-1-phenyl-2-indolinone (prepared as in
5-Bromo-3-(3-Dimethylaminopropyl)-3- Preparation E) as the starting material. It was
Methyl-1-Phenyl-2-Indolinone. recrystallised from methanol/40—60° petrol
75 This compound was prepared by the as the hydrochloride (M.pt.: 263—265°). 80

method of Example I, but using 5-bromo-3-

Analysis :
Caled. for C. H.,BrCIN.O: C, 56.68;
Found : C, 56.92;

J71; N, 6.61; Br, 18.85; Cl, 8.36.
.74; N, 6.38; Br, 19.24; Cl, 8.99.



12 1, 154, 976 EXAVPLE

XXI . am nopropyl) - 1 - phenyl - 2 - indolinone.
3-n--But-yt - 33— Met-hyarm-reprepyi)—t-———->his conpound .. (20. g—;..0.05_nol...)
and Phenyl - 2- I ndol i none. met hyl iodide (70 m.)
was heated at 100[err] in A  mxture of. 3-(3-am nopropyl)-3-n- a
pressure vessel for 4-5 hours. The re- 20 5 butyl - 1 - phenyl - 2 -

i ndol i none (18.2 g.; action mxture was evaporated in vacuo and 0. 0566
nol .; prepared as in Exarrpl e XX) th@54rge§| dual oil was extracted into

et her. The amd UEHLdI u-uyue- 590 .uuuu rot—)—+h u." extraet was
treated w t§1 Fa _N gﬁﬁcmlaml éfat d¥¥inder

refl ux aC| Coréi31]E108heny LPDRERS %’gm e ,ﬁm@?@mﬁg Oéfm nto WAL AS APEot r opi ¢
removal of the Bemyley lurﬁhbdyl - exthamheﬁ withewaddr) dr taad BRporfEl QVg'i\QOafnatl on of

25 10 t%e(io %@%ﬂgg% Pmag:lt%%emﬂcmh%gmsedeatedt gleh &s{)@lé%v%a%ig ;x;asls
distilled I;ﬁ’é‘ 8t to a
thick oi | hidrE)Ls Hheo. nseuhtorp ‘{ B ol CRARE Al hined - s MBhGTe

crystalli s@dnzslkmweylyltmnnstlau;m rigjoridd r (9.9 catsﬂaler(mrsoprsepamj and recr ystallised
fromisd® & 0Qumal)iwas 9tedt tpd Semistereystal line mass with 60-

propanolzoet hyI fcg\;{ate to give the 3-n-butyl - 80[err] petrol gave a

col ourl éss sol i'¢ eflcdds clu-n(. - 8E .0 ) - | - phenyl - 2-
30 15 recrystalli sevoumi rom ‘%@ 80[ er¢) Zﬂéegnégrc 1%30 i ndol i none

hem -fumarate as col ourless formto yleld pure

3-n-butyl - 3-(3- benzliz@@iz 1xcrystal s ( 1Qift (§-as stMhib) matexlaz%né-zﬁlﬂrﬁe'il{] ) -
Anal ysis:  3-(3- Dlmethylammopropyl) 13 cmah@szl f @mmb@fdp}l chlofide af JheQifkyladihg aZen67,3() N,

7 10, 335 2-indolingmg It was recrystallised fom Z8wyDgcctat- 7. 56: N,
700 This compound was he  isopropanol as the hydmchézﬁiiendMP& | 3

- VL. method of Example VII Ii 240? §42°) yh - )
met hyl - 1 phenfal2eifidlinone Bor epared as in Pre 1‘aM3t h 4- Met hyl am nobutyl) -1-

i ndol i none prepared as in Exanple XI X as

Phenyl - 2- 1 ndol |4ndyre, st artl n material. It was recrystallised
from * This ﬁg)‘ﬁﬂérfef ColsCihk@par Bd? ggy PJ@? Nch$or of or m et hyl acet at e
as the hydrochl oride & met hod of EX r bkt O ng 3-(4- (Mpt.:

164-167[err]). Wlﬁ lgd?el-gr and methyle hloAdaI yd Itbs

Cal cd. for [ﬁM:tLls 2. 1-Bperdyingts N o cronce and ¥ Found:
+1-Piperdzinyl co hed with

C 69.12; H 7.& he Qy10Tndolinone. water and em@[tﬁgm ?ls thew 1)11 50

foll owedob Q"SHCN Bda@-l (bEomwtthy)). - ThenetiylXt ovae disPlved in dry ether and treated with

3 ,, - f i
3 (3- D et x*lm%‘%‘fﬂ‘xb‘l%zr& m?@ Sﬁ%ﬁsﬁ N ﬂgefﬁ;?f?a SEpi miel d$ﬁe
; 0.2 d h h 1 d
filtrate V\Iﬂ:§§méztgll:eﬁ(€$teg\lﬂdiern;?&ﬁ%{anor five hours3 dr-m l te sépy ek %e (¥ iﬂﬂz E};ﬁ@r\:ﬂlﬁyl 5 - 3-
and Fvaﬁ@réﬁ"eggt“\*ﬁaﬂ“ “‘“‘ﬁ;‘;““’ . d ‘g?talﬁiéiefa'?“iphwaé‘d STree b5
| ndol1 none ftrllxz sodiirh cdbonae soliJ:.tX extrac % r ound as 1ree
0.081 nol . prepar i noExanpl e fj in base, was dissolved in ethyl
acetate and 55 ether (250 m . ) was added over thirty mnutes treated with
an et hyl acet af’a* sol@ﬁadorfbro(f;"H;\‘oto @ns195Ch; §8R1¢d; 55uspensi on  of
l'i t hi umée mal e| C aci drFoa:ch preci pi tat(e,dsmw,rH 804 N,06.94. al um ni um
hydride (5 g.; 0.132 nol.) in nethylam nopropyl) - 3 - nethyl - 1 -
Col our | ess o e - Pl mmerior. * heanembame gl U Won! Tiose hour s,
- s p
cool ed in %ﬂfg@%ﬁi e B el °“e%nda€§r & vl yr@;{a&l@ﬁdq@ sopoteRter (5 m )
Anal ysi s: fofe (PP 7.37; N,
6. 82. Found: C, 70. 31 H 7.28; N,

6.66. ¥ Analysis:  cd WEN@(|VC g5 2-indol i none as
starting material ([woesiared by 6316: H]Z];mga yhya@m noet hyl ) - 3- Met hyl - 1-
t he nethod of Exanple I, but using 2- d| Phenyl - I ndol i ne.

met hyl am noet hyl CB*A@!ﬁ’iﬂjKII as al kyl abioR@propyl) - 3 - methyl - 1 - phenyl - 2-
3-Methyl-3-(3-Piperidinopropyl)-1- indolinone (prepared as in Preparation L} and
Phenyl 2-Indolinone. piperidine as starting materials. It was re-
75 This compound was prepared by the crystallised from ethanol as the oxalate 80
method of Example X, but using crude 3-(3- (M.pt.: 219—220°).

Analysis :
Caled, for C,.H,,MN,0,: C, 68.47; H, 6.90; N, 6.39.
Found: C, 68.22; H, 698; N, 6.16.



Thi s

conpound was prepared by

t he

agent).

It was recrystallised from

| sopr opanol - nmet hod of Exanple XXIIIl, but using 3-(2- water as the

mal eate (Mpt.: _140-142[err]). _ 85 80 di methyl am noethyl) - 3 - pethyl
- 1 - phenyl - Anal ysi s: Calcd. for [err]
C 69.67;, H 7.12; N, 7.07. Found:

C, 69.37; H 7.09; N, 6.93.

1,154,976 13 EXAMPLE
XXV- XXVI | 1. M@g@;yl-l\l—l\/hthylamno)ethyl]-3-

The fol | ow-hg—conrpednrds—ne

Met hyl - 1- Phenyl - | ndol ExpesPLE met ogleoXIIEpeg ﬂé IXXPCFhlyl Pires It’éhe‘-s

The crude basé? %“h}'c? Bri Pﬁg mgflé‘{%[ﬁ SRRSHE 1&%‘6&@ nes,
prepared as i Ny fg und gyxa§79r5 rysta |se

Examples I'l, 111, IV and (B) fron140 60 petrol. (Mpt.:
75-78). respgﬁ%& vely: Anal ysi s: .

Cal cd. forio[err] 8¢alcti2; foHC, B, 830, : N, C,/625; H, 6.26; N, 7.06. Found:
C, 84.01; H, 7.83; N, Four®. 15 C, 62.69; H, 6.23; N, 6.76. 3-

[ 3- (N- Benzyl - N- Met hyl ami no) propyl ] -

3- Met hyl - 1- Phenyl - I ndgkdmes XIV. ample XII, but using THEhypiskRchpase

distilled at 20Gfher3-]|3-@-Hyraxyathyl-Piperazinyl)-

Cal cd. for
C, 84.10;
3-n-Butyl -

acetate as t
fumarate (M pt. 176
Cal cd. for [err} ’i’ﬁ% W,)é) “MetBida- N, @"}:%
C 71.12; 24, 7. 5 N,’he 1y1-2@ndolinone.

REOPY 4l- lzgnyl- g4Indglinppe

[er’f’}gﬁ corrmoun? %,a? prépared “as ’forl\&ix—7
3-(2-Di et hyl am noet hyl ) - 1-
Phenyl - | ncP8l i ne. Andlysis:
recrystallised fromi sﬁ
pr opanol - chIorofornethy?

alcd for Caanngoln:

pﬁmak: q;urstead of piperidine. Ir was re-

tth%q from isopropanol as the di-maleate Found:

1.5—1420),

8’ 61.43; HTQ!zﬁ; {O0p2 und was
‘néel'd'és H, 6.27; N, 6.69.

Ag,a Ll}{sdmsng benzylamine instead

propanol—water as the oxalate (M.pt.: 198—

3- n- But yI - 3- (3T mmwdaqu risgpesp s Yor1 Ex-30199°).
Phenyl - I ndol i ne.

188-194[ err]/ 1 nrdndysis:
C 82.09; H 9.
C, 82.07; H,

[err]

35

40

45

50

70

75

Anal

9.61; N,

ExaMmrLE XV (B).

The compound of Example XV (A) was
also prepared as follows:

A mixture of 3-(3-aminopropyl)-3-methyl-
1-phenyl-2-indolinone (21 g.; 0.075 mol;
prepared as in Example XVIII below), benz-
aldehyde (8 g.: 0.0755 mol.) and dry xylene
(100 ml.) was heated under reflux with azeo-
tropic removal of the water formed. When no
more water was given off, the mixture was
heated for a further hour. The xylene was
removed under reduced pressure, the residue,
comprising  crude  3-(3-benzylidenamino-
propyl) - 3 - methyl - 1 - phenyl - 2-
indolinone, was dissolved in methanol (100
ml) and this solution was added to an
aqueous methanolic solution (150 ml) of

Andlysis:
Caled. for C,H, N.O::

Found: C,

ExaMmPLE XVI.
3-(3-Dibenzylaminopropyl)-3-Methyl-1-
Phenyl-2-Indolinone.

To 3 -0 - Benzylaminopropyl) - 3-
methyl - 1 - phenyl - 2 - indolinone as free
base (10 g.; 0.027 mol prepared as in Ex-
ample XV (B)) in dimethyl formamide (200
ml), sodium hydride (50% oil-dispersed;
1.5 g.; 0.036 mol.) was added slowly at 60°.

Si s;
cd Mor §2,§3N28 C, 7042; H, 6.13; N, 6.08.
C 70.35; H, 6.35; N, 5.97.

The free base distilled at
Cal cd.

Found:

sodium borohydride (8 g.) containing 1 ml. of
2N sodium hydroxide solution. The mixture
was allowed to stand over night, after which
the solvents were removed under reduced
pressure and the resultant oil was ether ex-
tracted. The ethereal layer was extracted with
2N hydrochloric acid, giving an aqueous solu-
tion and a gum, The ether layer was dis-
carded and the aqueous solution containing
the gum was basified and ether extracted. The
organic extract was dried over anbydrous
sodium sulphate and the maleate salt pre-
pared in the usual way. The 3-(3-benzyl-
aminopropyl) - 3 - methyl - 1 - phenyl - 2-
indolinone maleate was recrystallised from
isopropanol-ethyl acetate to give colourless
crystals (9.4 g.; M.pt,, 157—159°).

The mixture was stirred for one hour before
the addition of benzyl bromide (5.2 g.; 0.03
mol.), after which the temperature (60°) and
the stirring were held for a period of three
hours. The reaction mixture was evaporated
in vacuo, the residue was made alkaline and
extracted into ether. The organic layer was

- separated, . dried over MgSO, and evaporated
to give an oil which was chromatogfaphed in

dine. It was recrystallised from isgound:

30

55

60

65

80

85



35 EXAMPLE XXI X (A). hours. After cooling, it
was extracted with 3- Met hyl - 3- ( 3- Met hyl am nopropyl ) - 1- N
hydrochl oric acid and water and then dried B ,

Phenyl - 2- I ndol i none. over nmagnesi um sul phate. Evaporation gave
a 3 - (3 - Dnethylam nopropyl) - 3 .- nethyl- syrup (8.3 g.) of
3- (N- et hoxycar bonyl -3- 60 1 - phenyl - 2 - indolinone (10 g.), pre-
met hyl am nopropyl) - 3 - nmethyl - 1 - phenyl- 40 pared as in Exanple I,

was di ssolved in 2-indolinone. Thi £15985 di ssol ved in gl aci al xyl ene
(40 M .)_at 60[err] and ethyl chlord="""acetic acid (30 m ) and 21]5204\ agqueous
hydr o- a bitktan@tuenn( EQtidnl of) thavasunadalisid. mAn wxsatrd) 8l N Gieldo? @riot 3d&did (20 m )

and the sobegeenopn b,ﬂcheﬁChhmfom et propil t Beakylastineprep pehyil | dsiphapgls ool ed
under ref | W< B 3??5‘ dpip fpoee atﬁ% g %! s Grigolinogesas a C°°§r§fssa‘§l'to keep the
tehperature below 65[err]. A tion was evaporated to dryness in vacuo and
45 gas was evdhahed: and a snmal| anmount of gum the resulting syrup was
diluted with water. gg}fn _F‘éc@*p‘i‘%%@éd.C"Igit%ﬁrg’a%gg%(ﬂ‘\ %8s kept at 60- This
mxture was extracted Wth ether which orob Fo{&¢ Y ¥6r one hour and then a
furtheréguantity :ﬁirmved VIfrom unchanged uret han% '(N'h d_of et hyl
chl or of 8¥ mat ¢ (10, rfxane E ed and EREEYeh OIS gUihdpdiym 5 g.).
The 70 %’ﬁé‘%‘é‘&@{%@% 'ﬂgﬁ‘inﬂgéi ne a%g%;‘g‘g:‘?‘f@ﬁi AN f,‘;,fﬂé%é%ﬁls resi due
was basi fi ed véyadbmaihy1CaUShdug! 50 - pRenfilir lzsﬁgrou,lﬁxé e@hkd AU MG ad R@ek@npEr at ure
of soda_sdindtlinor @hd.;thnmextorgetéds wedithioebh@EL gas. The Bl Amaaatiy)dn A% xt ure

was t hen? r & Brerpragion Ho dissg el &y g&rﬁg'ge &kt F"ﬁ@fl Was P]Eff“ilded? '\?%‘?h“%vgﬁ’eﬁ um to
. a 1 Y a cQne. \,C recipitat a5, recrvstallise
bor ot ofiSsmen sl Srthoss e i mantes? R R ot e 1o
dryness. TH® ps.i/soneseragid@dmdbkiden@.st B S «RROCRSEivd coldeasp dvals Besdlt ant oi l
was conver treidl the aiptekeeof hipdreges pasinadased. 1B5e M.ptv0208#810531. t he reaction m R ure
const an®® St WY filsred dechithsr pigion (¥2t he usual way. The solid 55
distillation tenperature reached 130[err], and was crystallised froma
m xture of chl an@;fsiargl@ y &hh(eﬁ rg}ﬁ;)urecv\gi bﬁilgzd I\lTJn9dZeSr reflux for 4 and
et hyl acetatev\,heng - produdt- G G, 674; H, 432 N, 9.25.
1, 154, 976 obt ai F®¥8%as a green sol®d’ddmE %‘f‘%’r}b %% 3-  which on drying
in vacuo at 125[err] becane a methyl - 3 - (3 - nethylam nopropyl) - 1-
buff col our (m pt. Ei@/B’LH_XG’EEr rl] ). cyanoethyl) -53 - mefhllen I--}meiYhI_Q@l'i none
ethyl-1-Phenyl-2-

; 35 . 3(3-Aminogropyl)-3-M indoli . (prepared as in Preparaticn F) as
hydrochl ori de A(“_’}_ 6 ‘pzé'l o1e An%geys%lf;gﬂép n‘ﬂlterial. It was recrystallised cifcd. for
[err] C 687 codbourk: 6 hydro-

5 @Iepagd 46906 the from ethyl acetate—isopropario© by
C, 68.72; Hheth@l S5ExdMpleBXYBYbut using 3-(2- chloride (HXXANBRE-YXISX. ( B) .
Exanple 111) using the follow ng conditions: 10 Thi s conpound was al so
prepared by the,,10% palladium on charcoal, 360 p.s.i. and 15

catal ytug reduct’ oncal@f for 35, H. NN ban z8122.\H, 6.60[¢rg.d4, The resul tant solid
was recrystallised Foundret hyl am no) propglad; H, 871 Mgyl - 1 - phenyl- from
et hyl acet at e-et hanol as hydrochl ori de 2-i ndol i none hydrochl oride
(prepared as in (Msfeie $182. 5- 173. 5[ €lfahd - propyl) - 3 - methyinal y phényl- 20

Cal cd. for [#®@FAmindBptyH8-Mefhyl-HPheAy!P); N2-iBlodnbne (prepared as in Preparation J)Found:

C, 69.36: H..7.08: NIndglinogs. as the sta%ggfgc Il.X;(X)va(s Aﬁcr_vstalhscd

WAYH
. 50 ' "This. Compound by, the £ th £ the hydro- 55
i n gl acPal At b BARpR KOB. Bhc dsing 18 MCRbrkih OMpe : 197.5-1999),
3- Met hyl - 3- (2- Met hyl ami noet hyl ) - I- was evaporated in vacuo and the

resul t ant )
Analysis:
Calcd. for C,H,,CIN.O: C, 6892; H, 7.0; N, 846,
Found: C, 68.68; H, 7.09; N, 833,
60 ExamrLe XX. cyanoethyl) - 1 - phenyl - 2 - indolinone (pre- 65
3-(3-Aminopropyl)-3-n-Butyl-1-Phenyl-2- pared as in Preparation G) as the starting
Indolinone. material. Tt was recrystallised from ethyl

This compound was prepared by the method  acetate~—80—100° petrol as the maleate
of Example XVII, but using 3-n-butyl-3-(2- (M.pt.: 118—121°),

70 Analysis
Caled. for C,.H. N.O.: C, 6847; H, 6.90; N, 6.39.
Found: . C, 68.61; H, 6.88; N, 6.26.



Phenyl - 2- I ndol i none. syrup was treated with water and ether ex-
25 3 - (2 - Dinethylam noethyl) - 3 - nethyl- tracted to renove

unr eact ed ur et hane. The 1- phenyl - 2-i ndolinone (10 g.; 0.033 nol.;
aqueous | ayer was basified with cold aqueous 40 prepared as in Exanple
I, but using di- solution of [err] and ether extracted. The

nmet hyl am noet hyl chloride as alkylating ethereal extract was dried over
magnesi um agent) in dry xylene (75 ml.) was treated sulphate, filtered
and treated with an ethereal 30 wth ﬁtggg/l chloroformate as in Exanple
sol uti on of_HC An oil precipitated \A’All XXILX (A The resultant
syrup (8 g.) of 3- sEm\dpyE xali di fi ed. Thengnopm@pydr 4 al- pha;sjlpecuns:ﬂ:adme 45

(N - et hoxycar3b’oﬁ'§ii’13$('§"“hy#@t eISFP’zét’rhlno- 11155 ﬂ“WF‘gg’l(ZQ% ea§ W@)‘/- endhy|

n ol t 00°

acetate to give . .- o )t}y,j ressu B9 h83 -
met hyl - 35 - blwt -1 DBHe &2 g.; o RRukEHFas G@B@Qd lﬂrﬂdﬁﬁo agf 'ux for
16-17 1- phe 6-121911 np:tcnareﬁucmen Ex lodﬂrﬂ,orthedemdtasoxl aas%trachd)untts ctpgrt Tibed 0%
sol ution of RyHran) TR Cdd o @u‘“n s et e e ane W %‘{f‘ 2o sther
194-196[ err ] fﬂ 25(9)1: ic_remov. f ter unnl extracted. The o11 obtam apofiﬂ; Eferfs] G
68. 24; H, 10. 61& cadula®dd Gfantity had been collected.  the sofvedRids distilled (10.6 g, 206—210°/  C,
68.43; H, 6. g r¢dctio8, W8, evaporated to a thick oil 1 mmgeu)@()(ux(l te “{as pr; >pared in

h crystalllsed t rom
EXAMPLE XXX QV tion of the sem1 cr lme gié;g Wi 6-&“35 rcg»%nol—cm) ac aE @1 u yl
conpound was g plroPEHP Al E] r 3% sbl wisOl ehx@;q pyl 3P (8
g.) foll asi ngrypsloeedftere: 6B-80°[ Betrol-{hNre- Bﬁd‘bﬁ e hle fQinara -as N:o}ourless

et hoxycar bonyém @ sueld'rﬂrmﬁrn-butw3-(3 h@zlﬁyq arfrysels (10.4eg-hint-: -173-175%et hyl - 1-
80 amnoethyl) - 3 - nethyl - 1 - phenyl - 2- phenyl 2 i ndol i none (164
g.; 0.4 nol.; prelwdyss: jndol i none,N as_in Exarrp XXX (A) pared as
in Exanpl g.l1) was di sgﬁﬁl o |CﬁH*" Cd;%ol%ég E&anol (100 m.) and
a absol ut"é et hanol ) and a soI utlon 0 6 ution of KO—| (8 g.)
in water (10 m.) vvas aII umchlorlde mblg

g n Watﬁr
added. This ni xgme@lyw“ Mk aeémumei r ef | ¥ablindh b%te@dr of Wiy gseuné’x %ba ride (4
g.) was added. 85  Phedybe-Iddlitonur s and thi&lﬂ:lﬂgmﬁiﬁt rTatwag radtystaitised ‘mel m xture

was cauti oysl T@%eﬁ?@%ﬂ“%ﬂ jrepared rbégl)lﬁf cF aC'EPﬁE &y thadsdradileeds and t he
sol uti on 0410 ‘h;ﬁpf Jut ey {Mp was extracted wth

et her. Evapor a- vvatyﬁe,rr (40 m .) over a perlod of ten rri nutes 65 tion of

t he organic ext r £t |, d S r I h ring was continued
for a whi ch was dlg fgedclﬁ ry et b%fééh 5%% %fﬁ 15 m nutes and
the pH then adjusted 90 et hereal sol ution of hydrochl oric acid was to
1 with concentrated hygdiashtoi C aC| d. follReSHs N RaCH s MBS TR f&iuki t at ed
whi ch crysial - 3-(3FDanertiyMiniio eoppidS - Ny enavmdﬁlated 50 pths . rbsidue wastled s\ech on

standi ng. The soI |gl \Aﬁ%?{% ’cll}&(lr I‘L;ed %azgnd:t g#t rwai@r m‘es
time the 70 H]j m\ h E’sr a ht' ar’ggunt
of hydrogen hoff)él prcpareda‘EselElna lIg‘lm 101) #! Vkﬁs:,ls as RSN lrli yl- a iate arrfs

absor bed. 5phethm ouame wes8ddkd bleetheqr maimglest h&ate@&vlth an rmltyhyalceam roleddaybf) - 1 -
phenyl - 2 % n@go- 1ce§y) rl;:ci/ n)ﬁpcgs@ édh[glﬁﬂ rmq'lqrfa g‘) %@Pﬁ‘it e3 (3 dl- | i none
hydrochl ori déthgg(g)d; 1\3?3 @vﬁ T(é)}g @E ate Lolo s§1 I\igd- 'f(}

wat er (250 mhSatdd under réux rﬂ;rﬁune &sl&&édernrhzmdnze@ had the sarre asi f

with 5 N s@diignedydrebily deatgoividt waer (35ml)el enent al anal ysis as the pr oduct of

Exanple and extracted with ether (4 x 200 ms.). The XXX (A .
extracts were drisdygver na ne5| um sul phate 100

1,154, 976 Cal‘:d r CHuN.Oi G 7822 xl% 37 N, ﬁégd treated wth
dry hydr ogen chlori de" “bdér ature in vaSUZ) o Hyi /i th met hyl - 3 (3-

giving %umry pr eCé’le\ 5t )?qul ch, aft erZ-md 1non¥ Iasa srgrgtgjger%argé;laP (p*epared b)p henyl -

2 - indo- 3-(2- Dlmethvlammoethyl) -3-Methyl-1- the method of Example I, but using 2-di-
Phenyl-Indoline. methylaminoethyl chloride as alkylating
This compound was prepared by the agent). It was recrystallised from isopropanol-

method of Example XXIII, but using 3-(2- water as the maleate (M.pt.: 140—142°), 85

80 dimethylaminoethyl) - 3 - methyl - 1 - phenyl-

Aralysts :
Caled. for C..H..N.O,: C, 69.67; H, 7.12; N, 7.07.
Found: C, 69.37; H, 7.09; N, 6.93.



trituration with acetone,
white solid (95 g.;

solidified. The pro-
duct was collected by filtration,

| i none hydrochloride as a
washed with

Mpt.:.194-197[err]) It was recrystallised from5 . acetone and ether,. then
dried at roomtem isopropanol-ethyl acetate (Mpt.: 195 197[err]). 10
Anal ysi s: Calcd. for [err] - C, 68.24; H 6.68;, N, 8.84.
Found: C, 68.13; H 6.78;, N, 8.71.

EXAMPLE XXXI . am ry )5 gt hyl] - 1 - phenyl 2 i3

i ndolin : -3-(2- ] ar ed

as in Exanpl e Ewrsm XDIM—F?@(VIII -[2- (N-Bhtzyiw-h@ehbdwdmb)et!m@hb

mat eri al . TY‘@@Hp‘@%BfV? | Methyl-1- Ind n stang&n

prepar ed b&rr&% ing ik ’%fo%esc)% rgl?rgg %?h dﬁ‘%b %‘15(@ ecT stalllsecgl ﬁﬁf hOd of
Exanpl e les DU tIIIUSNn@d?:VD-(A) dbdp)15 r404- 0 petrol tMI 75— °y, -

bénzyl - N respaaivdy| - Anal ysi s: Cal cd for
[err] C, 68.47; H 6. 90 N 6. 39. Found:

C, 68.47; H, 6. MyszN Bl 2% H 793 \ L7I§6XXXI l.

benzyl - 3 - [3 - 2sHige Nz : Zﬁ%

3- Benzyl - 3- (3 Met hy| amg%jgropw )-1- i sﬁoé‘lw M. 1 phenyl - 2 -

i ndol i no j,no e (prepared as in
Exanpl e &ell) as starting 3@2%9 ‘;’iﬁyllﬁ]ﬁf% r(?EP’r]l]d was prepared by the
material. It was recrystal Fm@@g} Ha ralmggdhan 02 mmet hod of Exanpl e XX X
(B), but using 3- as the oxalate (Mpt.: 162- 165[err])

Anal ysi s: Analysis: Cal cd. for [err] : C, 70.42; H, 6.13; N,

6. 08. 40 Caled.Fioun@,H, N.: C, 84.28; H, 8.16; N, 7G6. 70.57; H, 6.13; N,
5.98. 2 EXAWEEE XXXI 11 (A 8410; H, 7.92; N, 737. pressure and then

diluted with water.
resultant oil
Phenyl - I ndol i ne.

The free

The

base of

indoline (11.8 g.),

3- Met hyl - 3- (3- Met hyl am nopr opyl ) -
was extract ed3-Bugl- %(Wefaﬂﬁnmoethyh -1-

lll(‘

1 - phenyl -

;ghaken with 2N hydro-

};ﬁofdﬁ%sﬁo%ﬂc “Ej%‘? %gélagd d. The acidic phase was
basi fied2s 60 45 am nopr ofnynhxjate (Mt~ ITetiigP). -
soda solution and the precipi-

wi th 5N caustic
prepared as in

Exanpl e tated gikdysiwas extracted into ether. Evapora- XXI'V, in dry
xyl ene (50 m.), was ErehtlerdColiY:0f Q;ﬁéz%tfhe?szl;ﬁrér”gave an oil consi st -
with ethyl chlorofor ‘“as in |7&123 Hh o7 -39, N> £-20. methyl - 3 - (3 -
nmet hyl am no-

X (A
propyl) - 15 phenyl i ndoI ine agBg- %Ifh@én‘ﬁlg’#’é‘m"f’mpy@é 50
3-(N-et hoxycar bonyl -

The resulting crude
Therhe Bld bolbG it 35 (BFVasko /i fim, var m et hyl 3 -
met hyl am nopropyl) - 3 - nethyl - 1- acetate and an excess of a maleic
acid solution gugygphenyl-indoline (10.5 g.) was dissolved in n- in ethyl
acetate was added.” On cnaRl. fog,CAHeN.: C, shod;amod.s9¢ NB3g1 . ) and this solution
was added product (5. Fogndy was preci &tséﬂ'éd{,a&ﬂal\b@ﬂﬁ to potassium
hydroxide (10 g.) and water (5 solid, mpt. 128-130, consisting of the

70 55 nB3). ‘3I'he NERMBLESXWES (Doi | eﬂ undgblcn;lrscr1 éifglfmxoohcrirg%hteatseemquhdeuﬁlbase

for 24 hourS M—- l‘OPé)d Ced yArocnioric ack cn dric

Cal cd. for [@I‘ rd D en Ié‘% ig;a\_; Aagthle\L (S)}‘"ll;pﬁ sium sulphate Fgaporatron gave a sgound:
1ﬁio
al so

f 3-(N-ethoxycarbonyl-3-
C, 69.89;, H - })h@ﬁl P.\I Be .(10 #H prc- methylammdfr%gﬁﬁ(/}D o xy - phthyl-
ERnyRl
pr epar ed by}‘g’i ‘?05 ?liﬁgﬁozdﬁ

gener at o #0 yTﬂve 02-indolinone, 1

O e 3&&“&# ﬂﬁ;edioﬁ?? " boild

n boiled

45

50

55

reactlon took place and the flask was cooled
so as to keep the temperature below 65°. A
gas was evolved and a small amount of gum
precipitated. The reaction was kept at 60—
70° for one hour and then a further quantity
of ethyl chloroformate (10 ml.) was added and
the reaction was maintained at 60--70° for
a further 1—1} hours. The temperature of
the reaction mixture was then raised so as
to boil off excess ethyl chloroformate. Xylene
was added during this process to keep the
volume of the reaction mixture constant. The
distillation temperature reached 130°, and
the mixture was boiled under reflux for 4

under reflux for 4—5 hours. The dark solu-
tion was evaporated to dryness in vacuo and
the resulting syrup was diluted with water.
This mixture was extracted with ether which
removed from unchanged wurethane (N-
ethoxycarbonyl compound) (4.5 g). The
aqueous residue was basified with SN caustic
soda solution and then extracted with cther.
The organic extract was dried over magnesium
sulphate and concentrated to drynmess. The
resultant oil was converted to the correspond-
ing hydrochloride in the usual way. The solid
was crystallised from a mixture of chloroform
and ethyl acetate when the product was

65

70

75



following nethod: 3
purge of the

nol . ;

The di bor ane'*

Met hyl - 3 -

85

(3-

nmet hyl am nopr opyl)

apparatus for fifteen mnutes with nitrogen,

prepared as in

Exarrpl e XXIX (B))
.) to the

i n tetrahydrofuran (400

the cautious addition of boron trifluoride di-

(600 M .). After a prelimnary
- 1 - phenyl - 2 - indo-
i none (40_g.;_0.136
80
ethyl etherate (440 m ., 3.5

m.) was placed in a flask fitted with an inlet
generator was comrenced Wi th strong |ce

cooling..

.The generation ’(])?4 9&? bor ane. t.ook three

from a diborane generator.

90

16

ratus was purr§ed- %M“?W“??Ft’f"@@’éﬂ“fdér Ithigdty nl.).

evapor ati on

consi sting of thelgegs:
heat ed under

hour .

obtained as a green solid consisting of 3- IlwhldhonQiffing in vacud QN Ssoabachmata the end
of this peri ogtyhe 3ap(fa- methl@@inggropyl) and ebufi rcalowrelch.pM 18—2T03Rr (3 x 2005

an oil
refl ux

15 EXAMIRE ')&ﬂxa

M pt.

The extracts gave on
m nutes and the tetrahydrofuran solution in

DR AN (e il T 1

The sol ution vvas then cooled pared in t he Usual way
129-131[err];

one

~r

caut i Ousl{.'x){m IE?ﬁ & g\%et ﬁlloimu c.J(_)Qmon 47 9.).

Recryst al | josat TR cfpohnai as B Qhdpartd by @d 10, a’hﬁﬁx on) chartR€ 0| ps@nhusd VI €
renoved in ethlylic acdcdne a@d@-ﬁ@ﬂﬂmtd@?l TBe (r@ulnat lsofid- was recrysgadligl | eavi ng
a thick, col dgfriagioigopyl E‘FF 5T }TOpr%)Wh ;zacet tegegégmbﬁ?'hyquhhﬂ‘éﬂ i ne

nal eate - s mn 3 oI (PRS2 (B0 0 doolsdto as col ourl ess
crystals. (Mnpt. }%IO 131) 10 room t enper at ure, baS|f|ed with 5 N NaOH 20
Anal ysis: 5 Calcd, for Cmﬁ:ﬂtﬁl% el ed &t i, 7.06; NG4S H 7.13 N

7.07. Found: Found C, 69.36; H, 7.08; N, €20.69. 62; H, 6.84; N,
7.22. EXAMPLE XXXI 11 (C). within a few

m nutes, was al | owedExhfrigr BXK-(A). The jp-dohugae &id hanat eheSalxturof this
com |ate by stSdMyh@-(bMemﬂomoetlmhper at uwae dvgporated 25 vap@uamd nhasespiraeqoar ed as

foll ows:

| i quors by
filtration,
nonohydr at

al so di sso v
vacuo to yiel®™ 1
of the deS|rqﬁW§a

crystal lisg
68.97; H 7.
C, 69.25; 4

ami noethyl) - 1 - phenxdalcd forNAQH1, 0N, OF eEAEETE; H, 6.68;
- 3- ( 2- Met hyl afboumdet hyl
50 45

3-n-Butyl
mat eri al .
base of the
nmet hod di
(A, but u
base of
55
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t e f
(prepared as L
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Ebg@n?gh% W% opol,l oved
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6. 824 6128702
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desi red EenyeoX
¢ cappo

Do

KH (B).
SFP rFC!L

3 - aﬂlmoetti)j.l')t yB -m hyi (12- ph j'lnlei-
An ah@agnoge, prepared as in Example XXX (A)

was dissolved in ethanol (100 ml.) and a
solution of KOH (8 g.) in water (10 ml.) was
added. This mixture was boiled under reflux
for 24 hours and then concentrated under
reduced pressure, Water was added and the
mixture was extracted with ether. Evapora-
tion of the organic extract yielded a syrup
which was dissolved in dry ether and an
ethereal solution of hydrochloric acid was
added. An oil was precipitated which crystal-
lised on standing. The solid was crystallised
from a mixture of isopropanol and ethyl
acetate to give 3 - methyl - 3 - (2 -
methylaminoethyl) - 1 - phenyl - 2 - indo-
linone hydrochloride (0.9 g.) as a white solid
of m.p. 193—195°, which had the same
elemental analysis as the product of Example
XXX (A).

by*YRP fw# fgeed wigh e

5" B0 o

b osoRi @rte
wepsfhb@mmthyn] atsle!’edeneaS( Pmlamg )

Cas8.43n fE)éaVripNe 8XXVI |
Phenyl - I ndol i ne.
Th| s conp

C}L-

’ﬁ&"’i HERGS

aqtreous’
diill .epheragxetadied. The

the i ejh

1-phenyl-2-indolinone
colourless solid (6.5 g

PR o e

Imrgll exrrcaatmqgu@mé owl mﬁm@ aci d
phata, 1 €
low'i’}I e@r'ﬁ‘%ls ret&?ét'd'l-s dsn

ihat 1 ised abm21 ®pin l-em)[ efera je €. gilhe Q.
ddueér me%%ﬁ"%é‘rted to
SebeT 1]

G,

EXANPLE XXXI V.

, 8.84.

Tﬁ cgzﬂpqg? @was also Q;fp
Wi
;fﬁ“éthﬁf

l‘renyl- 1 d&[n@lfeo(rlm (Df- mol ;1
pared as in Example II) was d:ssolved in
absolute ethanol (650 ml.) and a sclution of
palladium chloride (6 g.) in water (40 ml.)
containing sodium chloride (4 g.) was added.
The mixture was cautiously treated with a
solution of sodium borohydride (6 g.) in
water (40 ml) over a period of ten minutes
with stirring. Stirring was continued for a
further 15 minutes and the pH then adjusted
to 1 with concentrated hydrochloric acid.
The mixture was hydrogenated at 50 p.s.i.
and 60° for 16 hours by which time the
theoretical amount of hydrogen had been
absorbed. The mixture was filtered and the
solvent removed under reduced pressure, The
residual oil was dissolved in water (250 mls.)
basified with 5§ N sodium hydroxide solution
and extracted with ether (4 x 200 mls.). The
extracts were dried over magnesium sulphate

as starting
The free
oun@xamese EXXp@Ey.ed by the

%“e-

XXXI 1 |
_1%6) .
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90
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100



Calcd. for [err] C, 70.72; H, 7.60; N, 6.60. Found:

C, 70.70; H 7.63; N, 6.79. EXAMPLE XXXV.

3 - n- butyl - 3 - (3 - dinethylamnopropyl)- e
3-n-Butyl - 3- (3- Met hyl am nopr opyl ) - 1- 1- phenyl -i ndoline (prepared as in
Exanpl e 60 phenyl -i ndol i ne, : XXVI11) as
starting material. The free base 65 Thi s conmpound was prepared by
the of the desired conpound di stli 1'5!15% at 210- met hod of Exanple XXXIII

(A), but using 220ferr]/1 5 nm
IC::al cg. fane  cekadar ]withC,drySZby(Q&eg_ljbhl(ﬁ;idf38 perddure 8o Gg.m) FOgive tgnc 31-m'-:£hyl-_3—é3-
. 1Vin a umim recl te 1 - a < AIMIRPC - enyt - - 1nao-
E;)(xnl\/Pi_E f:; e n f);vith a)éetgnc, Is%tﬁdifga%f ?}?e’ E%O? Izgziljhyc?) chlgi'id?:gal's apw it)c solid (95 g.;
ucY Was: 011ected by fijtration, washed Wi .. ) iok Ngg7b e FNGE ﬂg'{tzﬁlisghefrf}g k_ept bel ow
80 5 aceto 'aéa et fed ¥ 103m(@BmMetsbptdpamol-tbyl acetate RDfrer9f—19rhe md Xt ure was
stirred at roomtem propyl) - 1- Phenyl - 2- I ndol i none.
perature for ghy;hours, evaporated, basified Sul phuryl chloride (4.1
g.; 0.03 nol.) i n Catdfoext, HadieO:i i, G8&4:kr ¢.685THG &hti ed et hereal 75 gl acial
acetic acid (10 mEoydsas added to & Bobutli 6 hs*t'reated with HCL gas and
the  cool ed soll ution of 3-methyl-3-(3-nmethylam no- precipitated oil
sol i d!I% i ed 3|(‘)inattr igtfr(bz\\fl’alﬁ P;é‘ﬁ(.lvmtgyl{[ 85 amn agr&'gj}glig L amh‘gllquﬁegyﬁ’hgggﬁ 2
IEFOU one Ay h yl%%g‘dm?' /Tlhe sol abridt A, Tohab l et sﬁfilikéés?rngEt :
chliori de (& gempoﬁé:xd al0prepareP! 8P athed a@Satc-dilorokod PisO PR NMbleat0(BQf.€rr] petrol
to give ibtodoef ExamplEXAKNCH bXisXe 3(xB) 154-A15gtaci al acetic acid chloro - 3 -
met hyl - b@yl-- § 3 [2 -t hynzyhi A= methyl-
1,154,976 17 ropyl) - 1
phenyl25- 2 - Aeelgil i none h)ﬁi{}g odto 6 1B 2 erial ped by ﬁuc%a? magneti c
chl oride as col our I%&ﬁ o yeth™ (6.8 é?w? ﬁl %;EI;:N; éasonance techni ques.
gal 4 1?6- 1j99[%1rrb6§. The position of the chlorine Analysis:
cd. for [err <%% H 6.07; 7. 6773 O 4842
ExAMpL . 10372 3 (N - = N - methyl-
Found: 3-Benzyl-3-(3-Methy1arr_1inop§3pyi§i2-- 32; 4 i?:)ﬁrogﬂl]['- N, - ghcﬂyé?-l ZCI jnd&leﬁg);ﬁ?. _
2ES<ANP13E1())(X%§¥I ICémllglinyl-2-I;niohncng.Fgg I J38t ?hgpépreaaiﬁﬂ Ear;fgor%xfggﬁz%ll?o%aﬁgé #Hter which
20 whgEas. | - (3- TWEL A13 . i I apor at ed,
basi fi ed ™§Hef @x@?ﬁ&?@ﬁéﬁ“ﬁ\ t using 3= as the &alﬁgﬁéﬁ') 128824y - 2- 1 ndol i none.
et her. Wen gﬂzyc_ir_y ethereal extract was _ To a cool ed sol ution of
S ooy e Ll i G, 485, ARk, PeC P { a1 o
met hylgm nopropyl) poudd:- phenyl™ =" 2c-7onde; siwhNchossol i dified on
trituration with ether. The l'inone hydrochloride (33 g.; 0.01 nol.;
pre- solid wesg a6 ¥gkallAsed frorBresiufOpaopanalimed #hh water. 1Bac pared as in
Exgrrpl e é(XI X—I\/rl]c(tlﬁ)-%:zhﬂ—Mi:tigi;all_ﬁn@fopylﬁt hyl resciegthatod t;as tgtrwtiedt he ct'hcrr’ and
- - 3- - enyl-indoline. i 0 ra a it 0- :
r ono- 3- net hyl y acet i,c achyoEsEr AL ’;%.%Rll:gf‘l%\hbaggedb% mne (3

Anal vel o
7T W TOAT £ B e )

_ m 55 f 43 - th hi a .
met hyl ant | ol él;gpy 1385.. S ethyl Eﬁhé"%n}lf vith. SN caustic s(:)(i soflirion Qldychi pr&ipi-gl aci al
acetic afdofhe (178 g.)pgfgkgirfaoaeinhz chli@kd d was ettt inkoe&Ber CEaBdral S.
m.) wasgaalddeldr;y xyWhd (50 ®L)j wad mepred  dPhet ¢ e2.ct@ergl@ly.er3 Mz?tanzoﬂl‘@@isﬂ:gl) .

i xa - -3.(3- -
mxture iRt oMedormes sstBndenEE rBbl S o2 - O ARnERRS

50 The resulting crude 3-(N-ethoxycarbonyl- The oil was dissolved in warm ethyl
3 . methylaminopropyl) - 3 - methyl - 1- acetate and an excess of a maleic acid solution
phenyl-indoline (10.5 g.) was dissolved in n- in cthyl acctate was added. On cooling, the
butanol (125 ml.) and this solution was added product (5.1 g., was precipitated as a buff
to potassium hydroxide (10 g.) and water (5 solid, m.pt. 128-—130° consisting of the 70
55 ml). The mixture was boiled under reflux maleate of the base.
for 24 hours, evaporated under reduced

Analysis:
Caled. for C..H,N.0O,: C, 69.67; H, 7.12; N, 7.07%.
Found : C, 69.89; H, 7.05; N, 6.80%..
75 ExamrrLe XXXIII (B). generator was charged with sodium boro-

This compound was also prepared by the hydride (95 g.; 2.5 mol.) and dimethyl digol
following method: 3 - Methyl - 3 - (3- (600 ml). After a preliminary purge of the 85
methylaminopropyl) - 1 - phenyl - 2 - indo- apparatus for fiftcen minutes with nitrogen,
linone (40 g.; 0.136 mol.; prepared as in the cautious addition of boron trifluoride di-

80 Example XXIX (B)) in tetrahydrofuran (400 ethyl ectherate (440 ml, 3.5 mol) to the
ml.) was placed in a flask fitted with an inlet gencrator was commenced with strong ice-
from a diborane generator. The diborane cooling. The generation of diborane took three 90



Calcd. for [err] C, 55.69; H 5.41; N, 6.83. Found:

C, 55.56; H, 5.49; N, 6.65. C.

These ingredients were bl ended and filled _65 PHARMACEUT | CAL
FORMULATI ONS. into hard gel ati ne capsul es of appropriate 35 The
foll owi ng Exanples are typical of size. many formnul ati ons of
conpounds of formula | . The actual weights of active conpound,
EXAMPLES XL AND, XLI . exci pients 6}’1‘}48{‘ her ingredients are capable

Tabl et s and ran% 1l es were prepared from of wide variatian,

according to thl&)ufsaﬁ]d,lhtrtﬁdendtoh&nspﬁeﬂﬁﬂ.lmé afph- ERatile axdXttiatied Gith (Bsr B~ 20070
40 dosage and tepblves myrged apthuhitogsh Aer thirty ml). Tht eitgesneavs gh p‘hmmmle)ﬂn gisi ng

es and the tetrahydrofuran solution in consisting of the desired compound as free
I ngr edients in Rﬁét ction essel %;&eﬁt cﬁ under reflux base, fr(;gm which pw fc sane
proportions gs fof) oﬁx i' s then cooled pared in the usual 1% lg) 15
and XXXI X, resp®ditd alﬂl tlously treated withTADI HCE wep e Reappdisndedt ofs hieiaf ﬁ:dmﬂ oW ng
The dos age in WPk 1¢)h he; Golsa E pmoved in ecthylyg 7% agedgagqpuse 3-methyl-3-(3-methyl-

ormia 1 shoul SRS P L g i i o
XXX 10 room temperature)Basifled) &ich SN |Nd ' route
(as hydrochl ori de) 10.0 ng/tabl et adm n| st rat| on and t he cI i ni cal

result whichyg Andjsiscal ci um  phosphat e 120.0 IS
desired, but in general t kelcdosagaHwiN.0,:be, 69.68; H, 7.MaiN,€7.091 ar ch

20.0 in the rafigedfrom 5 to 150%88-62:p@x 6-8ayN.\ik#én

Magnesi um stearate (lubricant) 1. 8 adm nistered orally. For the
nost pot ent com 80 EXAMPLE xxggm i | aur yl g;ﬂu Iqafgve minutes, was allowed to granu-
poynds of ths, | i DL ?gﬁ%ws ??530 e b o o T AL GG, 62
0.2 in an Vi

eparated from the liquors by 35
preferred r angeg) @asfd’sﬁhhﬂed.ﬁh dceroz(600i th ,| agd as ﬁltratlon, washed with acetone (120 ml.) and

152.0 L Sped e (472ebr gty e v 1
T u mn 0
per day, e gJO I ﬁi 6%& :gxtzg.)lo ‘E;%ﬁﬁﬁ é’oq‘ﬁg’" of tlg%desued salt C](M t, 122—122. 5.
ing 5 or ot QVRR fddicd to crystallise hese I'ngre ént S wer'e
bl ended, com pr essed granul ated and then re-conpressed VWHAT WE
CLAIM IS - 4 AkdNs®: t abl et s. 1.

Conmpounds of the fornul a Qaldiefoei G FaENS: 35 68.97; H, 7.13; N, 6. BXAMPLE XXXI X,
their pharnaceutically ad®8¥tabl e acid addbt®8n H 652 N, 6.12C8pdft-es were
prepared from the fol |]§)W- s}?)lotﬂs{r with the provr: Solt hat , V\/nﬁgnlh[err] d90

i ng ingredients: XAMPLE yl)arle; IPfeP)({e Ig, an
oxygen atom s BrUGCL LIS K el SOV o {ﬁ% ik >
benzene rings ar enidRshdedd ablb edtbR@d method  distilled GA$85 aleate

10. 0 ng/ capsul eof Frempl NXEXIBE (AOr but lusimg Gt Hinek emd. was rG&Gstaliia zfeonsteaxybhcetate-

127.0 base of 3 - nopBPBuNYs (of dMeBYY o cHerPiarm (Mgt eil B—156)-
M crocryst al |g_|5 ne cel lézjl ose 127.0 whi ch at | east one of [err] is
hydrogen, 9 Andisgnesi u te .5, 4 and their
pharmaceutical |y accept ablr&]_élllsc%p{pﬁ CS&E%ZS @cﬁﬁ%’n g’a;{g%glﬁ’sgﬁgphat e 0.6
addition salts. ’ Y ’ 3. A
conmpound as clainmed in {K%‘(F - but . . A0
- butyl - 3 - (3 - dimethylaminopropyT)-
which [err] is a |3Qz\lﬁftyl-@ thglﬁrﬂﬂdﬁ)r((pﬁls-lher e' henyl-indoline (prepared as in Example
defined) andséperr] is hytmgigedvline. III) as starting material. The free base 65
1, 154, 976 his compound was prepared by the of the Zesired CC&?P@WMISUUMJ_M ngﬂe-nw -
2 - indolinone A§A¥0S" BRPBin XXELT LYY ué’i“%le&mo Lhii® ear magneti c
chl oride as col ourl ?ﬁgysg(yst als (6.3 g.; Mpt.: resonance techniques.
5 - Caled, for C,.H,N,: C, 81.93; H, 9.38; N, 8.69.
70 Found: C, 81.77; H, 9.37; N, 8.79.
ExampLE XXXVI. (100 ml.) the temperature being kept below 80
5-Chloro-3-Methyl-3-(3-Methylamino- 20°. The mixture was stirred at room tem-
propyl)-1-Phenyl-2-Indolinone. perature for two hours, evaporated, basified

Sulphuryl chloride (4.1 g.; 0.03 mol.) in and extracted into ether. The dried ethereal

75 glacial acetic acid (10 ml) was added to a solution was treated with HCl gas and the
cooled solution of 3-methyl-3-(3-methylamino- precipitated oil solidified on trituration with 85

propyl) - 1 - phenyl - 2 - indolinone hydro- dry ether. The solid was recrystallised from

chloride (10 g., 0.03 mol; prepared as in isopropanol—60—80° petrol to give the S5-

Example XXIX (B)) in glacial acetic acid chloro - 3 - methyl - 3 - (3 - methylamino-



196-199[err]). The position of the chlorine : Anal ysi s:
Calcd. for [err] C, 62.46; 'H 6.07; N, 7.67;, C, 19.42.
Found: C, 62.32; H 5.91; N, 7.49; d, 19.27.
EXAMPLE XXXVI | . tenperaturd®déthirty mnutes, after whizh
20 10 5- Br OMDpas,NEL Y bredyt (& MakdhibaThyass [ tasclineB VAP Qi f
basi fied and ext I’dﬁi%as\l\dot&%ss crystals (6.3 g,mi)gpy )?iﬁé“mﬁ%aei;f lq‘ﬁel n%gl I nongnagrmtlc 5
et her.” WWen the di%—dP¥er dbd pesidongel tgashlorine  To a cool ed sol ution of
3- et hyl ’3 (3- treated with dry HC1 gas an oiI preci pitated
met hyl aminopr gpyl ) - #=adyspphe
trituration wi-th ether. {‘1 o Cpo fIF’r’Shg 91y %@87 g?, g"' Ciﬂ%g)%
pre- solid was recrysta‘] T'sed from |sop’ropah ’2 1 Ared as i h
Example XXIX (B)) in gl £ 8 @é acetate to. |veé . after, which
5- brono- 3- net hyq - 3- s.Bromc:M t'hﬁ 3981 t}(yﬁgunm ) Qt Ta&a{pb éd,%asiﬁgﬂaﬁtae atE:é wlxcth %
nmet hyl am nopr opyI ) - fbropy]p héy{1-2-Indolinonz. 6Qthey). Whenl the @dya@theddal eRERf Iwas
acid (5 indoli norT Ay 1r€fth¢1@irﬂpdef ésnegm %r r esstettgll s eyl Iégltg?:; anrgl, pre ClM&sd

- K n tritu
added, with sti ?‘rf h droghl 33( %xy MP solll‘gg% ng;g_ ystallised q%oé; an
al | OWE‘d to stam giked AOGME le XXIX (B))&Il El)?édls ethyl acetate to gnc the 5- bro Bglyl I‘

[err] C, 55. 69; ackijc 5:1d413'0 Nl,) 6.s8Btion of bromine (3 - methylabddsp@pyl) - 1 - phenyl - 2-
C, 55.56; H 5. 49(1 6R| glacial ecenc acid (5 indolinone hydrochloride as colourless crystals.

These: i ngr edi ent smi@ﬁ,;e‘@afm dﬂff@ggwé}ﬁdst lrr|m|gted,rTh 5 (29 & piRRIAERTI 1GAL

TIONS. into hard gelatine capsules of appropriate 35 The

f ol ng Exanpj es arg, fypi cal of size. many formul ati ons of conpounds

of forml a | . The act gatd viei ghtisafiNact | @esseomppyiRd, N, 6.83.

EXAMPLES XL AND XLI . Exwidpi ents and ot he€, i5gr Eelisant X, 658 capabl e

Tabl-et's and capsul es were prepared from of wi de variation, according to

the required theCproduct of Exargﬂ e XXXI 11 ( C) THesesinpredienfOwd® bleflraiage faintl 65

tablet or capsyl ePHABMACEUTICAL F Qla\ﬁ ph’}ma*tﬂéf) gelating geapsylsy eodli epRtogridtey
he he following Examples are typica e. same proportions as in

t many formulations of compounds of formula prop

Exanpl es XXXVI || 1. The actual weights oé)XdNVPlcEn L. Exampres XL anp XBNd XXX X,

respectively. empiﬁabla@t stheaeingediaprpoe efable of  Tabiews§ old| @piulg were prtpared dsmge

in which the C?er% thﬂ accPrggf éalt@nfegulred the product of E\:ample XXXIII (C) (as p- 70

age

Q

formula | shoufd m nalblse eréd will depend :}rg“‘;,r;‘”o,ﬁ,%‘éq e pﬂe&ﬁ@f he
XXI X Epmvrid REXVIINI vi dual pad XEIXIX, fels;ecuvélput e of

(as hydrochl ori de] Tablefs were TompRuidgd ehk dellowingim nThet destgeoin wirich theecomip Pmlﬂscai
resul t whi ch adi e um, cphopphal e LU indvidus; patihe HES LLgt: T
but in general 44 heg Q@ﬁg@ildﬁﬂ be 100 h@}r@?ﬂ‘étSta@fﬁﬁ tration and the clinical rca.:ﬁ t@hl

in the range fronDEcatcmmlmsglrge per 1 when s ddkﬂmynaslxhlrg’cx&tae&feaio&ge will be

(lubricant) 1.8 Maiz Sff“hst%garg;l Hubrltcaerx{) oral | y. iFdhe T ﬁ leg]tpetgimt}whexgo
. nt com-

Sodi um 1 auryl sul B uryl sulphate p@@iﬂi@ Blyet; e nh GACEAE o

i ncl udi ng the fro- gbficanty” (I Ubri cant)o.2 ducts of Efdmdles XXIX and XXXOY

of Exanples XXI X and XXXl 11, the preferred range is from 10 to 30 m 1ll1grams

preferr ed range is from 10 t o 30 mif3q gr ans administered orally in 2 or more equal doses
day, e blets or capsules contain- 85

152 Qs admi ni stered oraily in 2 or rﬁp,rpo 5,@2" Smpound.

per vay, e.g. in tdbiset sxox@ahemsapewl ggenddnt @imA -

ing 5 or 10 ng. O seBHlupRe, then re-comprrsssd |W d W& CEAIMeiSe— bl ended

com pressgd, ma it aéxggPLgn@(iﬁen re- COh‘pI’% p(:éle]Snc gﬁe mg%“%%&'!ac& ddlf?;’:l )
tS, o £ 0

into tablets. Capsules were prepared from the follow-
herein and 55 ing ingredients: EXAMPLE XXXI X. R* are each methyl Xhelaﬁ oxvgen atom
phar maceuti cal | y Baf y?i. @Pléc??ﬁxagodd tﬁp sl aﬂ%@ag?' ofe uptspBfcddhty om
the follow  sg t i he’ proviysg U af' el brmata 1 M8in, in
i ngredi ents: Microcrystalline cellulose 127.0 [err] wake aﬁEﬁs orﬂ?e&f and X: isl 5ydRken, 95
oxygen atom PMegiesoim gfar@x anpl e gX*XI X and their pharmaceuticallp daccdpe:bloesriene
rings are unsubstT¥{HFeRwY HiRRRe 6 addition salts.

_— 3. A compound as claimed in claim 2, in

270.0 which R! is a lower alkyl group (as herein

defined) and R? is hydrogen. 100



(as hydrochl ori de) 10.0 ng/capsule [err] is other than ethylene. 60

Mai ze starch 127.0 2. Conmpounds of the formul a
| herein, in Mcrocrystalline cellulose 127.0 whi ch at | east
one of [err] is hydrogen, 95 Vagnesi um stearate 5.4

and their pharnaceutically acceptable acid Sodi um | auryl sul phate

0.6 addition salts. '

3. A conpound-as claimed in claim2, in 270.0
which [err] is a [ower alkyl gro her ei n

def | szygeg sk 100 18 Y

1, 154, 9#Bopyl) - 1 - phdnyl C2 rwigkrdsc chf'dro heatbrorwas| acettaitedr i mycleas @elgnaria  deri vati ve
of a cor‘ilg?l)‘?‘hgf Blpuriegy grystals (Q%EWI‘Y{ [ Biopqncq ehgiapedwer al kyl group Fas herein
for mul a enPPRoh Rald 8% ed tertiary defined) and [err] is a
ibenzyl group nd their amne of the formula Hal- [err] 50

phar maceut i &t &lcdagbge@t@%eq ,08Cid e adGi td @N N bRy WBl Ghyneither [err] is

hydrogen 5  saotui: C, 62.32; H, 591; N, 7.49; Cl, 19.27. 20. A nethod of
tpreparing a compound of 5. A corrpound as claimed in claim 3 or the
formula | herei grivbLsVRX&IVINei t her [ efemperdd@E for thir§! AlnbRed aftbNwitk Cfy [err] is
a net Wyl gi—Bmpxo—3 -Methyl e3~ thjh&nlhlydl’ ogmalwas amhpo:a d,chnsrﬁndlas@s;mraeatwmg a 6.

Acorrpoun BBy Wg o Yoﬁh@trqﬁbe*lﬁletnﬂ?sa |1 herein
e et e TG TR o

lammop fturation with ether

chl or o- tlfn@rm oc}ﬂlfrxde eg f)OI’EHd ;@prd0 solid fwas &%EEDQM” ro@S 1s€ﬂ)r@ﬂaﬁ@-d asn claim 6,
in [Br rqareérpd in éamnlm Xme(Bbrlmrmmal ethy\v\/anetah tp give jhe iSramot3rmevpt-By| ene group.

al kyl d ‘ftyaﬁcidv@o 1acfbll“' % tan i 1 pmnes o a:immpmpyl - 1,16\ ?bﬁ?[éﬂ grd as cl ai med
in any I, Cl\éﬂ'srrsaddcém stlr}lnﬁ' f@l% l 0% %rolc ouress ¥ 7, in which
err

[err] |Sxmaxuﬁetvday allgﬁeﬂupx stand at B@mt her S hydrogen 60
9. 3 - Methyl - 3 - (2 - nethylam no- 21. A method of preparing a
conposend of Ahlysiethyl) - 1 - phenyl - 2 - indolinone and its formula I
herein in which gﬁdrforl%,}arﬁrél\kw g ; H, 5.4y Nr 68hl oride salt.

and R2 is hydrogE®whi ch conprise é?r?gj“" »665.00. 3  Methyl - 3 - (3
t- et hyI am no- a conpound of forrrula I |n Wmch erbE? q,clps gr}%@nﬁ propyl) 1
- phenyl tsawere Pgep an with
hydr ogent ’Iﬁ%ﬁﬁi}%ﬁldl%}é?ﬁgﬁﬁ S %gl&éfft ;l;lztg ela ine capsules of appropriaie, "t he

" presencensf f@mpiadicnadi toipoudas 6t fydula 20 11. 3 - Methyl - 3 - (3 -

met hyl ank rige acmﬁe\wwsﬁ of hastitge epmphun rou& i s Bxewrowe L AND X - 1 - phenyl
T ol A, T ez S8 Geoq. QR @% ng aﬁﬁm@f el eat e

g o the rcquire uct

sal t. - 40 dosage and tablet or capsule size. sin ﬁv#édﬂ:nt's Nh [er I‘] are
12. 3 - Methyl - - rret hyl am nof;amelpﬂip idhy Eagezrdamp |WX\uurrpr|ses

reacting 70 EXA“ il heany| XXXIPCmdmepwely - toluene conpound

of the f. %ﬁs werq ¢ P\gl t{mn 016\“?% gb wh:ich thte cgmp{)‘unds ocg 75
€ a (9] wi cpen

hal ogenat; ctnéftEﬁaJnﬁe QfXIB(he forml a on the 1v1 al” pﬂéﬁh jhe roug’tp

met hyd5am @e-hydrochiofids) y| ) - 1Q0-7r'gp!h§ﬂyl admindtration ruild)lthendme:alaftd:lt wm&h

hydr ochI&‘rCPld'ém%Ri‘Pﬁphate 1204 3 - jred, b ral thyi Whglllam no- in
whi ch [ S R hgal ent 3 S ol of F1150 Bhemyt i ndol i none
i ch [ ewy esruﬁpsrte%ﬁferﬁu%mamp 1% hdmbHis ally. Fbr the nt corfr- 80
and its Sosiahumaylediphawer al i phatic hiy6eiid ol I[thtO Rve@ i@ phcludiBe the pr ydr ochl ori de
isalt.5  (lubricant) 0.2 in whidibts rof Eganzgples I)@@I§t an@, XX00MdIL rieduci ng t he
15. 3 Methyl - 3 - (3 -~qbget hyl am Hgereddgagad gomdp & gilliggmno- met hy|
X i mster ora more
,group. propyl) -1 -_pfignyl - BlNG ¢, 1 Boledt o capsul?b‘l{o . Ggmpound as
clainmed in claim 1, n}al eat e sal ihg 5 or 10 mg. of the compound.
sa; ipgre endad,
subst ant Ireaéi]eccli grgagulg%gggglgp g’la rcIF i%?ngrlj sedone\xg-[AT WE CLAIM IS:—
into tablets. 1. Compounds of the formula I herein and
55 ExamrLe XXXIX. their pharmaceutically acceptable acid addition
Capsules were prepared from the follow- salts, with the proviso that, when R*, R* and 90
ing ingredients: R* are each methyl, X is an oxvgen atom
Product of Example XXIX and the benzene rings are unsubstituzed, then
(as hydrochloride) 10.0 mg/feapsule C,H,, is other than ethylene.
60 Maize starch 127.0 2. Compounds of the formula I herein, in
Microcrystalline cellulose 127.0 which at least one of R and R? is hydrogen, 95
Magnesium stearate 54 and their pharmaceutically acceptable acid
Sodium lauryl sulphate 0.6 addition salts.
3. A compound as claimed in claim 2, in
270.0 which R is a lower alkyl group (as hcrcm
defined) and R* is hydrogen. 100

A



35 16. 3 - Methyl - 3 - (3 - [N- benzyl - N anples | to XXXVII

her ei n. 80 methyl] amno - propyl) - 1 - phenyl - 2-
24. A pharmaceutical conposition substan- i ndolinone and its

hydr ochtori de salt. tiallTy as hérein described and in particular

17. A conposition conprising a conpound wth reference to any one of
Exanpl es of the formula | herein or a pharmaceutically XXXVIII to XLI
herein. 40 acceptable acid addition salt thereof, and a 25. A met hod of
preparing a conpound of 85 pharmaceutical carrier

formula I subst'dntially as herein descrilg#°’® 18. A conposition

conprising a conpWithpouddtd of Rhep Bkl Ul Bdreif)l tshiiine f RFROGE of @ SdMpodCofOfthe

as cl ai ned
phar maceuti cal

|na

whifh Bl @miartewe? alky gioBp (arbereia
g )éltd 112153 a ben gr°ﬂP>r?é§ﬁ?5
arm ace\% lha y f acclgﬁﬁ e’  aci itio if

P. C C  GRAHAMg s,

Chartered Patent Agendmpound as[c&ﬁme}i m& ahydrdngem: fomiula:hh@@rrrp;rwm@slem&am merg t he
Agent for the Aﬁbiﬂi daiptwhich R* is a methyl 8rqop. iant e(szflé)rhnymcn,

O fice by the Cg

t he Pat ent O‘fol cez. ng)

T Bhe e el 4t 18P

ripRth N3 TR

copi es nmay be olwhih €58., is a trimethylene group.

NO. 1, 154,976
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8. A compound lgimed in any of claims
2 10 7, in which R F?ﬁ j E;ethyl group.

9. 3 - Methyl - 3 - (2 - methylamino-
ethyl) - 1 - phenyl - 2 - indolinone and its
hydrochloride salt.

10. 3 - Methyl - 3 - (3 - methylamino-
propyl) - 1 - phenyl - 2 - indolinone and its
hydrochloride salr.

11. 3 - Mecthyl - 3 - (3 - methylamino-
propyl) - 1 - phenyl - indoline and its
maleate salt.

12. 3 - Methyl - 3 - (3- methylamino-
propyl) - 1 - phenyl - indoline p - toluene
sulphonate.

13. 3 . Methyl - 3 - (4 - metaylamino-
butyl) - 1 - phenyl - 2 - indolinone and its
hydrochloride salt.

14. 3 - Methyl - 3 - (3 - dimethylamino-
propyl) - 1 - phenyl - 2 - indolinons and its
hydrochloride salt.

15. 3 - Methyl - 3 - (3 - dimethylamino-
propyl) - 1 - phenyl - indoline and it
maleate salt,

16. 3 - Methyl - 3 - (3 - [N - benzyl - N-
methyl]amino - propyl) - 1 - phenyl - 2-
indolinone and its hydrochloride salt.

17. A composition comprising a compound
of the formula I herein or a pharmaceutically
acceptable acid addition salt thereof, and a
pharmaceutical carrier,

18. A composition comprising a compound
as claimed in any of claims 2 to 16, and a
pharmaceutical carrier.

19. A method of preparing a compound of
the formula I herein in which neither R* nor
R is hydrogen, which comprises reacting the

Wladnfb,N@S

fEma
cuher

la d—I ",
norzll:inrﬁnlrzgm;ﬁ)gﬁd of

of the formula I Ib%ﬁlp w

?iégﬁgm aég ‘Eeac?ff dgO e bxﬁﬁ
Bl tive so formedSHﬂCh Fsb Gy ON

amine of the formula R'R*NH, in which
neither R' nor R? is hydrogen.

21. A method of preparing a compound of
formula I herein in which R! is an alkyl group
and R* is hydrogen, which comprises reducing
a compound of formula I in which R* is an
alkyl group and R* is benzyl with hydrogen
in the presence of a palladium catalyst,
whereby the benzyl group is removed.

22. A method of preparing a compound of
the formula I herein in which R! and R* are
both hydrogen, which comprises reacting a
compound of the formula II herein with a
halogenated nitrile of the formula

Hal'—(cn—len—:z)_CN,

in which (C,_ H,_») represents a bivalent
saturated lower aliphatic hydrocarbon group
in which n is at least 2, and reducing the
cyano group to an amino-methyl group.

23. A compound as claimed in claim 1,
substantially as described in any onc of Ex-
amples I to XXXVII herein.

24. A pharmaceutical composition substan-~
tially as herein described and in particular
with reference to any one of Examples
XXXVIII to XLI herein,

25. A method of preparing a compound of
formula I substantially as herein described
and in particular with reference to any one of
Examples I to XXXVII herein.

P. C, C. GRAHAM,
Chartered Patent Agent,
Agent for the Applicants.
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