2113682 .3, 3= DI ALKYL- and 3, 3- ALKYLENE- | NDOLI NE DERI VATI VES, PROCESSES FOR
THEI R PRODUCTI ON AND PHARMACEUTI CAL COVPCOSI TI ONS COVPRI SI NG THEM The
present invention relates to novel 3, 3-dialkyl- and 5 _
3, 3g§Dkylene i ndol i ne derivatives having val uabl e pharnacqggéﬁg '
pro ties, processes for their producgtion, pharmaceuti cal 62&2tions
conprising said derivatives and the uge of said deriva- tives as
pharmaceuticals. Mre particularly the present invention provides a 3,3- 10
di al kyl - or 3, 3-al kyl ene-indoline which is unsubstituted at the 1- and
2-positions and which is substituted at the 4- or 6-posi- tion by an
optionally etherified hydroxy group or substituted at the 5- or C
7-position-by an etherified hydroxy group, or a physio- o

| ogi cal | y-hydrol ysabl e and -acceptabl e ester thereof, in free base 15 or
acid addition salt form It will be appreciated that in the case of the
3,3-al ky- lene-indolines of the invention, the al kylene noiety conpletes a
cycloalkyl ring wth the carbon atomat the 3-position. Such cycl oal kyl.
rings may contain 3 or nore, e.g. 3 to 6 carbon atons, 20 - as

ri ng-nmenbers. In accordance with the present invention how ever,

3,3-al kyl ene-indolines in which the al kyl ene npiety com pletes a

cyel op L;fjglneﬁ' THE pERBPRY VeS| FRocEséts
FOR THEIR PRODUCTION AND PHARMACEUTICAL COMPOSITIONS COMPRISING
THEM.

The present invention relates to novel 3,3-dialkyl- and
5 3,3-alkylene-indoline derivatives having valuable pharmaceutical
pkdperties, processes .for their production, pharmaceutical com-
positions comprising said derivatives and the use of said deriva-
tives as pharmaceuticals.

' Hore particularly the present Tnventlon provides a 3,3-
10 d1alky1- or 3,3-alkylene-indoline which is unsubstituted at the
1- and 2-positions and which is substituted at the 4- or 6-posi-
tion by an optionally etherified hydroky group or substituted at
the 5- or 7-position-by an etherified hydroxy group, or 2 physio-
logically-hydrolysable and -acceptable estér thereof, in free base
or acid addition salt form.

It will be éppreciated that in the case of the 3,3-alky-
lene-indolines of the invention, the alkylene moiety completes a
cycloalkyl ring with the carbon atom at the 3-position. Such
cycloalkyl rings may contain 3 or more, e.g. 3 to 6 carbon atoms,

20  as ring-members. In accordance with the present invention how-
ever, 3,3-alkylene~indolines in which the alkylene moiety com-
pletes a cyclopropyl ring with the carbon atom at the 3-posi-
tion, e.g. 3,3-ethylene, are generally less preferred.



-2- A-kyl" and al kyl ene noieties at the 3-position nay be branched or
strai ght - chai ned. The benzene ring of the indolines of the invention may,

< f desired; bear further substituents, in.particular alkyl sub- 5 i
stituents. In a preferred enbodi ment, the present invention provides an_J;
indol4ne of formula I, R[err] wherein 1-0 [err] and [err] are each é%i?
I ndependently [err] al kyl or together are [err] wherein nis 2 to 5, S

a) hydroxy or [err] alkoxy in the 4- or 6-position, or b) [err] alkoxy in
the 5- or 7-position and 15 R4 is hydrogen or [err] alkyl, or a

physi ol ogi cal | y-hydrol ysabl e and -acceptyabl e ester thereof, in free base or
acid @addition salt form For fornmula I the follow ng significances or

conbi nati ons thereof are preferred: 20 1) [err] and R are each

i ndependently [err] al kyi1kpt dr@IEIKRENAMRB1EETes] at WHETRipBsTtiloR mayt Be 5. More
preferably [err] and R are each independently [err] alkyl. Mst preferably

[err] and R are Bbanehgdianystraight-chained.

The benzene ring of the indolines of the invention may,
if desired, bear further substituents, in particular alkyl sub-
5 stituents. '

In a preferred embodiment, the pfesent invention provides
an indoline of formula I,

R
(D
Ry H
_ wherein _
10 R; and R, are each independently Cy.3alkyl or
together are -(CH,) -, wherein n is
| 2 to 5, ' '
14 Ry is a) hydroxy or C,_calkoxy in the 4- or 6-position, or

b} C,_galkoxy in the 5- or 7-position and
15 R4 is hydrogen or C]_3a1ky1, ' :
or a physiologically-hydrolysable and -acceptable ester therecf,
in free base or acid addition salt form.

For fqrmula I the following significances or combinations
thereof are preferred:

20 1) .R] and R2 are each independently Cl_3a1kyl or together are
- -(CHy),-» wherein n is 3 to 5. More preferably
R1 and R2 are each independently C]_3a1ky1._Most
preferably R] and RZ are both -methyl.



. -3-2) [err] is a) hydroxy or [err] alkoxy, in particular hydroxy, methoxy
- or ethoxy, nore especially ethoxy, in the 4- or 6-position, or b) [err]
al kaxy, in particular ethoxy, in the 5 . 5- or 7-position. 3) °
R4hydrogen. Most preferably [err] is in the 5- or 6-position. One group
~~of ¥dnpounds in accordance with the present in- vention conprises the
i ndolines of fornula | as defined above, 10 wherein R is [err] alkoxy in
the 5-position, in free base or acid addition salt form A further group of
conmpounds in accordance with the present invention conprises the indolines
of formula | as defined above, wheresn R is hydroxy or [err] alkoxy in;the

6- position in free base or acid addition salt form 15 I t V¢J|
be appreciated that when e.g. [err] and R in for- nula I represent al kyl

DOrhPe o 1306, B hiHoxy i yggg(b,g}g, 10 e REC AN MY dr By TRECRIS! 1

.both racemc nven ron is to

be understood as in- conmthgxabotnnre edpediad iy PEWMEN‘)FW}; of the

conpounds defined, 20 4za xiures thereof. The present invention

i ncl udes the phyS| ol ogi c% W@-ﬂﬁasg&:ﬁ? ’) %’abl e and -acceptable esters of

i ndol i nes of the inwgn€j onl ,ngn danyinuday Q}F‘B&b i thee 4- or. 6-position,

e.g. t hegi ndol i nes of Qéﬂﬂ?-ckn Wierein R is hydroxy. By the term
"physi ol ogi cal | y- 25 ydr o 3§ab e and -acceptable ester" is neant, esters

which are 3) Ry is hydrogen '

Most preferably R3 is in the 5- or &-position.

One group of compounds in accordance with the present in-
vention comprises the indolines of formula 1 as defined above,

10 wherein Ry is C;_calkoxy in the 5-position, in free base cr acid
addition salt form. A further group of compounds in accerdance
with the present invention comprises the indolines of formula I
as defined above, wherein R, is hydroxy or C,_calkoxy in the 6-
position in free base or acid addition salt form.

15 | It will be appreciated that when e.g. R] and R2 in for-
mula I represent alkyl groups which are different, the indolines
of the invention may exist in both racemic as well as optically
active form. The present invention is to be understood as in- L~
cluding both individual isomeric forms of the compounds defined, e
20 as well as mixtures thereof. |

The present invention includes the physiologically-hydro-
lysable and -acceptable esters of indolines of the invention
having a hydroxy group in the 4- or 6-position, e.g. the indolines
of formula I, whefein Q3 is hydroxy. By the term "physiologically-

25 hydrolysable and -acceptable ester" is meant, esters which are
hydrolysable under phys1o]og1ca1 conditions to yield acids wiich
~are themselves physiologically acceptable, i.e. which are non-
toxic at the desired dosage levels. Such esters include esters
~ with mono- or di-carbokylit acids, in pakticular carboxyiic acids
30  having 2 to 5 carbon atoms. '



.
hydrol ysabl e under physiol ogical conditions to yield acids which are

- thensel:ves physiologically acceptable, i.e. which atre non- toxic at the

. desi red dosage |l evels. Such esters include esters with nono- or

di - carboxylic acids, in particular carboxylic acids 30 having 2 to 5

carben atons. -4 In addition to the foregoing, the present |nvent|on

~also provides a process for the production of a 3, 3-dialkyl- or 3,3-

‘al kyl ene-indoline as herei nbefore defined, or -.a physiologically-

hydr ol ysabl e and -acceptabl e ester thereof in free base or acid 5 addition

salt form which process conprises reducin@ The corres- ponding

3,3-dial kyl - or 3, 3-al kyl ene-2-o0oxo-indoline in free or NN protected form

and, When the 3, 3- dl al kylnr a@dit3os- ke %@egm%o tHenEPés'eHE ﬁﬁ@h%dals% in
N—protected form HgVIﬂg the N- rotectlng qﬂ and further,
YRon- 0%

whe
required, convert?rrﬂj BS GHPERGRSS tPr3tha prg 2 3Rdiglyleme: |3ﬁ§rol i ne
into another 3, 3- slll@lbqu@mﬁue3as'llhlévéﬂfb%fbmqufédas?mr w&%ﬁegﬁa@'?}-l ned

and/ or acyl ating an obtaine di al k , 3-al Kyl ene-i"ndol ine having a
hydroxy group in hmogysqbﬁeea%sme@ﬁam Bstar dperestsi i Eregibase roped n a
Petover g, the pr iAo SaLE PR, AAERTIARLE, BB sEoH A0 ind Bhe RITES iy
form As g specPf?@déH%cﬁiﬁﬁgmq(i%? t%ega%ébgylﬁnﬁc%%"‘elwe]H?eeéﬁnﬁrePn%Hf‘l on
al so provides a pprsessed bri Dand] GHER1RN303-d38 ky1d00r 3,3-alkylene~2-oxo-
indoline employed is in N-protected form, remov1ng the N-prctecting
N group, and further, when required, converting an obtained 3,a-
10 dialkyl- or 3,3-alkylene-indoline into another 3,3-dialkyl- or
3,3-alkylene-indoline as hereinbefore defined and/or acylating
‘an obtained 3,3-dialkyl- or 3,3-alkylene-indoline having a hydroxy
group in the 4- or 6-position with an appropriate acid to obtain
2 physioldgical1y-hydro1ysab}e and -acceptable ester thereof, and
15 recovering the product indoline or ester in.frée base or acid
. addition salt form. '

As a specific embodiment of the above process, the present
invention also prov1des a process for the production of an inde-
line of formula I as hereinbefore defi ﬂrd or a phyciologically-

. 20 -_hydrolysable and -acceptable ester thereof, in free base or ac{d
[ addition salt fbfm; which process comprises reducing a 2-oxo-indo-
* line of formula II, ' |

(I1)




line of formula | as hereinbefore defined, or a physiologically- 20 : °
hydrol ysabl e and -acceptable ester thereof, in free base or acid addition
sal.t f-orm which process conprises redu0|ng a 2-oxo-indo- line of formula

I Z is hydrogen or a protecting group, and deprotecting an indo- |ine
th obt ai ned wherein Z is a protecting group, when re- quired

‘trans-al kyl ati ngan i ndol i ne of fornyl g | thus obtained 5 wherein [err]
is [err] alkoxy,with interimprotection of the N-atom to obtain an
indoline of formula | wherein Ris another [err] al koxy group or subjecilng
an indoline of fornula | thus obtained wherein [err] is [err] alkoxy &N
the 4- or 6;position) to ether cl,eava e to aobtain the_ corre

i ndol i ne WYSBEERI o> RaseRg)? stpm)mryﬁ'x Qﬁ@‘é‘ﬁsa%‘yﬁatf%g %ﬂ"‘ﬂﬁd I|ne of

fornmula I tahadszm aymem Qi prcftecs.dig/@mxg/ ghdh delpeot'bct@ng @nposdd- on) ,
wth interi cal ly-

I
hydr ol ysabl‘g Engh ecté&) 8@%&%? il QE?QE%HHQ rge(?ﬁ?/ySIh(fgiao‘fcéne pr oduct
i ndol i ne orqnﬁséertnansafal&glbamganhrmnizheadﬂltmrmalad tI thisnobtdinad The

above roce S r|e out aordance w t.h pr dures known in the
art. us r 'Iydg sﬁedﬁ?é&’q‘ﬁﬁh Ct[eﬁémé:r&%ctpﬂaoquﬁ:g €of fornula Il may
be carr| ed N}lattomslmgomxyinoin t1lneo‘rﬂﬂuofr®mgmﬂswlmmﬁmmay ienpl oyed for the

conversi on éaetﬁer C1 -6 alkoxy group or subjecting an 1ndol1ne of formula I

thus obtained wherein 33 is (:]_6 alkoxy {in the 4- or 6- pos1t10n)
to ether cleavage to obtain the corresponding indoline wherein

10 Ry is hydroxy. and/or acylating an indoline of formula I thus |
obtained wherein R3 is hydroxy (in the 4- or 6 position),_with
interim protection of the N-atom, to obtain a physiclogically-
hydrolysable and -acceptable ester thereof, and recovering the
product indoline or ester in free base or acid addion salt form.

15 The above proceés may.be carried out in accordince with
procedures known in the art. Thus reduction, e.g. reduction of
the 2-oxo-indoline of formula 1I may be'carried out using any of
the reducing agents commonly employed for the conversion of an
amide group to an amino group. Particularly suitable reducing

20 agents are metal hydrides, such as L1A1H4, B2 6 and A1H3.-Reduc-
tion is suitably carried out in the presence of an inert solvent
or diluent such as tetrahydrofuran.

. - The starting materials of formula II are novel

-

25 When Z in formula II is a protecting group and this is
retained in the reduction, or when initially obtained indolines
of formu1a_I are acylated or trans-alkylated with interim
protection of the N-atom, intermediates of formula 111

Itggberr] . 5 wherein [err] and [err] have the meanings given for formula

-,



&

am.de-group to an amino group. Particularly suitable reducing 20 agents
‘ares netal hydrides, such as [err] and [err]. Reduc- tion is suitably
=carried out in the presence of an inert solvent or diluent such as (igg
tetrahydrofuran. The starting materials of fornula Il are novel 25 N—
VWen~Z in fornula Il is a protecting group and this is retained in the
reduction, or when initially obtained indolines of formula | are acyl ated
or trans-al kylated with interimprotection of the NNatom i nternedi ates of
formula |11 [err] wherein [err] and [err] have the nmeanings given for
formula I, R is hydroxy or [err] alkoxy and Z' is a protecting group, are
obt ai'ped. These conpounds are al so novel and formpart of 5 t he present
invention. Suitable protecting groups for use at the reduction step, e.g.
as Zin formula.ll, include e.g. benzyl. Suitable protecting groups for use
when trans-al kylating or acylating initially obtained indolines e.g. of
formula | are, Rgr 10 trans-g{ kylation, acyl groups (in particular
acetyl) and, for ans-al kyl at ybn or acyl ati-on, benzyl. Deprotection may be
carried out using t he {échniques known in the art, for exanple, by
hydr ol ysis or hydfogenollysis. drBBysis may be cafiiBd out in an acid or

al kal i ne nmedi um ly 15 iy an aqueous/ al kanolic sol vent such as
[err] or '

wherein R],'R2 and R4 have the mganings given'for formuia I,

R5 is hydroxy or C1—6 alkoxy and Z*' is a protecting group,

are obtained. These compounds are also novei and form part of
5 the present invention. o

Suitable protecting groups for use at the reduction .
step, e.g. as Z in formula II, include e.g. benzy1. Suitable
protecting groups for use when trans-alkylating or acylating
initially obtained indolines e.g. of formula I are, for

10 trans-alkylation, acyl groups (in pakticu]ar acetyl) and, for
trans-alkylation or acylation, benzyl.'Deprotection may be '

& carried out using any of the techniques known in the art, |
for example, by hydrolysis or hvdrogenolysis. Hydrclysfs may
be carried out in an acid or alkaline medium, preferably
. 15  in an aqueous/aikano}ié solvent such as H,0/CH50H or

HZO/CZHSQH under refiux. Hydrogenolysis, e.g. of benzyi groups,
is suitabTy carried out using a palladium/charcoal catalyst in
the presence of an fnert solvent or diluent such as methanol, at
a temperature of from e.g. 20 to 60° C at normal or elevated

20 pressure, with passing through of Hy.-



. [err] under reflux. Hydrogenolysis, e.g. of benzyl groups, is suitabTy’
carried out using a palladiunfcharcoal catalyst in the presence of an ineftt

sol vefi or diluent such as nethanol,.at a tenperature of frome.g.” 20 to 60
C at{ mal or el evated 20 pressure, wth passing through of [err]. -7 -
~Ethe | eavage of conpounds of formula I, wherein Ris [err] al koxy in the

-.4- or 6-position may also be carried out in accordance wth standard
techni ques, for exanple in the presence of a borotrihalide, preferably

[err], or of HBr. For ease of re- 5 action, ether cleavage is preferably
carried out using conmpounds of fornula I, wherein R3 is 4- or 6-nethoxy. '
Acyl ation, e.g. of indolines of formul7a-1, wherein Ris hydroxy to obtwn

physi ol ogi cal | y- hydrol ysabl e and -acceptable esters may also be carried out
in accordance with known techniques, 10 for exanple by reaction with an
appropriate acid lEzhereleavagei of zompatniddeqf foekdrabi yhereinhB; pisesence of an

appr opr 1 at & ackh B WeOk- SRTEISBSRHGMANETLo b H]rﬁ?&%’t”ﬁ rotection of

the N-atom "l ron O rior to acylation followed by
removal of adverdanmeowikht shayc‘grd)mcmbwqu expmple ingghe Prpesnce

Trans-al k1 & 4 Oflordtrhagdlie] HSHLASRY Oarl OTIPILE Hor ke Be o CL 6al koxy

may be carrfed out, Iea@a e as herei nbefore described
f ol | owed byaeﬁ1hyla&ﬂhen cleagpgebysrnggﬁenabﬁy carr1ed out using compcunds

of formula I, wherein R3 is 4- or 6-methoxy.

Acylation, e.g. of indolines of formula I, wherein R3 is
hydroxy to obtain physiologically-hydrolysable and -acceptztie
esters may also be carried out in accordance with known techniques,
10 for example by reaction with an appvopr1ate ac1a halide or acid
anhydr1de, preferably in the presence of an appropriate acid
binding or condensation agent, with interim protection of the
N-atom, e.g. protectfon of the N-atom prior'to acylation
followed by removal of the N-protecting group subseguent to
15 acylation. | | -

~

Trans- -alkylation, e.g. of indolines of formula I wherein
R3 is (:.l 6a'lkoxy may be carried out, e.g. via ether cleavage as -
hereinbefore described followed by alkylat1on, e. g. by reaction o’
with an apgropr1ate alkyl halide in the presence of an acid-
20  binding agent. Trans-alkylation is also effected with interim
| protection of the N-atom, e.g. protection of the N-étom’prior
to ether cleavage followed by removal of the N-protecting group
subsequent to alkylation.'Trans-alkylation as_aforesaid_may
be carried out employing indolines of formula I wherein R3 is
25 C]_Galkoxy in the 4-, 5-, 6-.or 7-position, via intermediates of
formula III wherein R5 as hydroxy may be in_the 5- or 7-pesiticn
as well as in the 4- or 6-position.



Wit h .an appropriate alkyl halide in the presence of an acid- 20 binding
' agent Trans-al kylation is also effected wwth interimprotection of
N-atom e.g. protection of the NNatomprior to ether cleavage follo by\
removal: of the N-protecting group subsequent to al kyl ati on.
Trans~al kyl ation as aforesaid may be carried out enploying indolines of
formula | wherein Ris 25 [err] alkoxy in the 4-, 5-, 6-. or 7-position,
via internmediates of fornmula Il wherein R as hydroxy may be in the 5- or
7-position as well as in the 4- or 6-position. . -8- The product indolines
of formula I and their esters may be recoveped in free base or acid
additicnsalt form and obtained free bases fan-be converted into aC|d
additow*salts and vice versa. Suitable acid addition salts for
phar maceuti cal application 5 i ncl ude both pharmaceutically acceptable
acid addition salts wt l‘rheipredmtt dndalsines whfasnuficl I and Hileir asters mags with
organi ¢ acids sugh as_maleic a ticall. Jve | Lipes in
accordance with t1re FW@HF? of, ‘Free bc%% F itfd %I ﬁi@téﬁnsﬁig:ﬁl@ ﬂd\/\ﬁbdtr?x ‘?
and R 10 are direeebaxses, camyebmnaéntmdnmtq acvd:addttancmhhstandt emmlvqum

known in the art race i- cally

active starting nséﬁggw%))éc{ﬁi%&gﬁt Iaﬁ;ts ?cﬁ pﬁaﬁcﬁt]?% lﬁﬁ Pc1Ia1.'%?r§v\/nere| n R

is [err] al kbxy, nejute bpth)dlhamaqentmadiby(iemeetaMHaCtlldeadeItﬁ@WSnb g @ith
mineral acids, such as HC1 or HBr, as well as with organic acids such

as ma1e1c acid.

Optically active isomers of indolines in accordance with
the invention, e.g. of indolines of formu]all, wherein R] and R2
10 are different, may be obtained in accordance with techniques kniown
in the art, e.g. by resclution of racemates or by use of opti-
cally active start1ng materials.

The start1ng mater1als of formula II, wher°1n R3 is
Cl-sa1koxy, may be produced in accordance with the following re-
15 action scheme, wherein R], R2 and R4 have the meanings given for
formula I; Ri is C]_salky1; Ré is C]_salkoxy, preferably methoxy;
_ 7', Z* and 7™ are protecting groups, whereby Z" is preferably
\ benzyl and-Z™ 1is preferably acyl, especially acetyl; and "Hal" is
| halogen, esbecial1y ch1ofine or bromine.




15 action scheme, wherein [err] and R4 have the neanings given for -

formula I; [err] is [err] alkyl; [err] is [err] alkoxy, preferably nethoxy;

#'! and z"' are protecting groups, whereby Z" is preferably benzyl and -

A Is preferably acyl, especially acetyl; and "Hal" is hal ogen, especially
7 chlorine or brom ne. [err]- gesr] - 10- The various reaction steps (a)
~"to (k) may be carried out in accordance with nethods known in the art for

oxi ndol e synthesis or as hereinafter described jpn the acconpanyi ng exanpl es

and inH volve the foll ow n@ibasic procedures: (aj O-alkylgﬁuﬁﬁooéqp reac- 5°

tion w di et hyd, oxal ate i pr €dgnce of [err atKae " Trne™s

hydr ol ysj réacttgp'mﬁt ’ X7 (€) nppp-alky atiop, (P) and (f")

catal yti ogenat+otr—and (g r—ere—38" \Acyka- tion, (h)

phot ochelg, cyclisation, (N&QdiFalkylation (incL ¥g [t r oducti on of

al kyl ene ATS4 g2 togetheér), (j) moRp- 10 al kyl ati on and

(k) de-arotection? e.g. by hydirolysis ydrogenol y- sis. Synthesis via

step (h)4is conveniently ef f ect &l he met hod described in Heterocycles

8, 251 (1977). If compounds q ormula IlAor IIB are required in which

R R N 2;1 cOot
- i-COCH
3 CH,~C0-COOH F);\/C“zcm | \/\‘/ _-
. i . I .
—h %J\ Ll I\NO :
i vz -
R, NO, Ry 0, R, o/




R and-.-R are different, the preferred route of synthesis is via 15 -
steps (e), (f") and (g"). Starting materials of fornula Il, wherein [err v
~iss hydroxy in the 4- or 6-position nmay be obtained from correspondi ng cq
pounds of forrmula 1A or 1B, wherein [err] is in the 4- or 6-posi- .tion Dy
et'her,~s)| eavage, e.g. in accordance with the nethods here- 20 I nbef ore
described in relation to fornula |I. Conpounds of fornula Il A wherein [err]
is replaced by hydroxy, may of course be converted into corresponding
conpounds of formula I1B anal ogously to step (k). Alternatively, provided
[err] is in the 4- or 6-position, ether <igavage may be carried out
subsequent to step (f') or (f") to 25 yield internedi ates subsequent to
step () / (g") and (i)/ (j) of the fornula 1V, [err] wherein the

acyl oxy group is in the 4Thewabiquesiraacticn Fhiepe (ahytot hichmbe beydeotigdeotti o

provi e & o1& P4 O ARl AN BGA GBRHYI 0 oF0I B Bt Wanesss

conpounds of fornmultl ¢ err]  is prefera t hoxy,
conpounds of fornube ad Aepeithaftd dhserdbed Rn the peconpany exgxampdepradtiettbl y

e et e onsor WaLTE B SRR ) B AR OH (0), nc

addition to thése shomnviith dileehybosgtitegin dhetinesercshefret fgfoMstehalra-

enpl oyed. SUitzablealine hydrolysis, (d) reaction with HZOZ’ (e) mono-alkylation, (V')
and (f") catalytic hydrogenation and heating, (g') and (g").acyla—
tion, (h) photochemical cyclisation, (i) di-alkylation (including
introduction of alkylene moieties as R‘ and R2 together), (J) mono-

10 alkylation and (k) de-protection, e.g. by hydrolysis_or hydrogencly-
sis. Synthesis via step (h)_is conveniently effected by the me thod
described in Heterocycles 8, 251 (1977).

If compounds of formula IIA or IIB are required in which
R] and R2 are different, the preferred route of syn;hesis is yia
15 - steps (e), (f") and (g").

Starting materials of formula II, wherein R3 is hydroxy
in the 4- or 6-position may be obtained from correspending com-
pounds of formula IIA or IIB, wherein Ré is in the 4- or 6-posi-
tion by ether cleavage, e.g. in accordance with the methods here-

gh, 20 inbefore described in relation to formula I. Compounds of formula
| ' IiA, wherein Ré is replaced by hydroxy, may of course be converted
into corresponding compounds of formula IIB analogously to step
(k). Alternatively, provided Ré is in the 4- or G-position, ether
cleavage may be carried out subsequent to step (f') or (7") to
25 yield intermediates subsequent to step {g') / (g") and {i) / (3)
of the formula 1V, ' ' a




td

alternatives are those described in J. Chem Soc. 1961, 2714; J. Og. Chem

42, 1340 (1977); and J. Am Chem Soc. 96, 5508-5512 (1974). 15 .

S tlng materials required for the production of further 3, 3- di‘al kyl - or
al kyl ene-indolines in accordance with the present invention nay be

) pared anal ogously to the procedures descri bed above for the preparation

of conmpounds of formula Il. The follow ng exanples are illustrative of the
above 20 descri bed processes. Al parts indicated are by weight. The
fol | owi ng abbrevi ations are used: FHF] = Tetrahydrof uran HWPT =
Hexanet hyl Dhosphoric triam de. -12- EXAMPLE 1 a)

3, 3-Di met hyl - 5- netAegksB i ndol i ne: 11.Rym 100% sul furic acid dlssolveﬂfln
25C m THF are added at\-5_C with stjtring and under an atnosphere of
nitrogen-to 5 ©a SUSPEISTS % [err] in 560 mM THF. Stirring is
con- tinued at the sa ature pnd "2 solution of 28.0 g 3, 3-

di net hyl - 5- met hoxy-i ndd gne in P50 mM THF are added M)op W se over 40
mnutes at. [err]. After p ﬂ:’ & fur- ther 18 hours at room
tenperature, saturated Aquéous Sg?lquU) sul fate solution is added and

t he obtai ned preC|p|ta&@ filtere 69&f The filtrate is evaporated and the
- residue dlssolved in : ' ' o '

wherein the acyloxy group is in the 4- or 6-position. These may
then be hydrolysed to provide 4- or 6-hydroxy znalogues of com-

~ pounds of formula IIB. The compounds of formula IV are also
5 new. |

Since Ré is preferably methoxy, compounds of formula IIA
and IIB wherein Ré is Cz 6a'lkoxy are preferab1y prepared via the

Ré methoxy homologue by trans-ether1f1cat1on as herexnbefore
described.

10 ' Other known oxindole syothesese in addition to fhose shown
“in the fcregaing reacticn scheme may also be employed.” Suitable
~ alternatives are those described in J. Chem. Scc. 161, 2714; W
J. Org. Chem. 42, 1340 (1977)s and J Am. Chem Soc. 96, 5508-35]2
(1974).

15 ~ Starting materialo required for the production of further
3,3-dialkyl- or 3,3-a1kylene1§ndolines in accorcance with the
present invention may be prepared analogously to the procedures
described above for the preparation of compounds of formula II.

The following examples are illustrative of the above
20 described processes. A1l parts indicated are by weight. The
' following abbreviations are used:

THF = Tetrahydrofuran

HMPT = Hexamethylphosphoric triamide.



2N net hanolic HClL. After -concentration and re-crystallisation from ethanol,
the title conpound is obtained as the hydro- chloride: MP. = [err]. 1

The start-ing material for the above process is obtained as follows: b) @
1- Acet yl - 5- met hox-i ndol i n-2-one: 120.0 g 5-nethoxy-indolin-2-one in 1.271
acetie~anhydride are heated for 4 hours under reflux. After evaporati.on the
resi-due 20 I's shaken with aqueous [err] and the organic phase is
separated, dried over [err], evaporated and re-crystallised fromether to
.yield the title conmpound: MP. = 139-140 C. c¢)
- 3, 3-Di net-hy-5-net hoxy-indolin-2-one: 19.3,ml of a 2.34 nolar solution of
butyllithiumin cycl ohexane 25 are added with stirring at [err] under a
nitrogeyr at nosphere to a solution of 6.35 m diisopropylanmine in 45 m THF
and 7.9 m HWVPT. TpeaMPLEtUure is stirred for a further 30 mnutes at 0 C
cooled to [err], and 3.0 g of the product of step a) dissolved in 20 M THF
are then added. Afg¥pr3,3tDineithgl-Sonethokyrindet inteour 13 - at -78 C, 2.0 n
met hyl i odi de are added and the reaction mxture allowed to rise to
roomtenperature wtHic8nl N0eXisudfuniciagd diesohved dn 25Csm} dhfleanedaddadal i ne
by the addition of 2N Na r f I P,
temperature, 5 ?_‘ngfig} ts?:ér gp M. Bnde¥ L DSkmdpnBPAEGF Rt 088 to

vent conponent s ‘are evap orafed under

vacuum 5 a suspens1on of 16.8 g L|A1H4 in 560 ml THF. St1rw1ng is con-
tinued at the sezme temperature and a solution of 28.0 ¢ 3,3-
dimethyl-5-methoxy-indolin-2-one in 250 ml THF are added
Ak drop-wise over 40 minutes at 0° C. After stirring for a fur-

ther 18 hours at room temperature, saturated aqueous secdium

10 sulfate solution is_added and the obtainad precipitate Tiltered
off. The filtrate is evaporated and the residue dﬁsso]ved in
2N methanolic HCl. After concentration and re-crystailisation
‘from ethanol, the titie compound is obtained as the hydre-
chloride: K.P. = 169-170° C.-

15 The starting material for the above process is ottained as -
follows: '

b) 1-Acetyl-5-methoxy-indolin-2-one:

120.0 g 5-methoxy-indolin-2-one in 1.2 1 acetic anhydride are
o ' . heated for 4 hours under reflux. After evaporation the residus
- 20 is shaken with aqueous NaHCO3/CH2C1 and the organic phase is
separated, dried over MgSO4, evaporated and re-crystallisad
from ether to yield_the title compound: M.P. = 139-14)° C.

19.3 m1 of a 2.34 molar solution of buty1lithium in:cyc1ohekane
25 ‘are added with stirring at 0° C under a nitrogen atmosphere to
a solution of 6.35 ml diisopropylamine in 45 m1 THF and 7.9 ml
HMPT. The mixture is stirred for a further 30 minutes at ¢° C,
cooled to -78° C, and 3.0 g of the product of step a) disscived
in 20 ml THF are then added. After stirring for a further hour



2

and the obtained mxture extracted with ethylacetate. The or- ganic phase
i apor at ed under vacuum (to renove HMPT) and the residue re-crystallised:
thyl -ether/petroleumether to yield the title conmpound: MP. = .
147 C. Additional pro- 10 duct may be obtained fromthe

. ot her-1iquor chromat ographically using 30 parts silica gel and [err]
*(99:1) as eluant. EXAMPLE 2 a) 3, 3-Di net hyl -5-i sopropoxy-indoline: The

title conpound is produced anal ogously to exanple 1 a). 15 MP. for the-
hydrochl ori de = 210-212 C. The required starting material is obtained as
follows: b) |-Acetyl-5-isopropoxy-igdolin-2-one: Ootained from .

5-i sopropoxy-i ndol i n-2-one anal ogously to exanple 1 b): recovered as aj

oil. 20 ¢) 3,3-Dinethyl-5:isopropoxy-indolin-2-one (starting materi al

Obt ai ned fromatt AEBPCORIOt mPimeShEl o) dea Bt GAded | andt thexaapiienl c): M P. =

o] ine Shind Rl A o O shasb el progbaed e o duc
g’ g g g: Ey: ?ﬁzihb’ﬂfggﬁ hgﬁlﬂré?r‘zs?g@igﬁrﬁg%ﬁamme zy(;hae Sdc(i)iut;orllchrf are heated
For 2 hours FBROH 81 SETF TR 25° 2ooigr ThBOMH AL SRAETBE B8 by ( he
addi tiof of InegliBRdorapi®esdlvent cirponents are evaporated under vacuum
- and the obtained mixture extracted with ethylacetate. The or-
ganic phase is evaporated under vacuum (tblremove HMPT) and the
residue re-crySta11ised”frpm'ethyl-ether/petroleum-ether to
yield the title compound: M.P. = 146-147° C. Additional pro-
10 duct may be obtained from the mother~15quor chromatographically
using 30 parts silica gel and'CH2012/CH30H (99:1) as eluant.

EXAMPLE 2 -

a) 3,3-Dimethy1-54isopropoxy-indo1ine:

The title compound is produced analogously to example 1 z).
15 M.P. for the hydrochloride = 210-212° C,
 The required starting material is obtained as follows:

b) 1-Acetyl-5-isopropoxy-indolin-2-one:"

Obtained from 5-isdpropoxy-indo1ih—2-one ana?cgousiy-to
example 1 b): recovered as an oil. |

20 c) 3,3-Dimethyl-5-isopropoxy-indolin-2-one_(starting material):
| Obtained from the product of step b) analogously to example

1¢): M.P; = 134-135° C,

The starting material is alternatively produced from the pro-
duct of example 1 by the following procedure:

25.9 g 3,3-Dimethy1~5-methoxy-indo1in-2—ohe and 125 mi 48%
aqueous HBr are heated for 2 hours under reflex. After cosling,
the pH is adjusted to 8 by the addition of HaOH and aqueous



[err] .and the solution extracted with ethyl acetate. The title conpound

obt ai.ned ;after evaporation of the organic phase and re-crystallisation frdg
[err]/ethyl-ether: MP. =Jerr]. 5 e) . - o A
3, 3-di net hyl - 5-i sopropoxy-indolin-2-one: 5.0 g of the product of step d),
23.4 gferr] and 169 m iso- propyl iodide in 150 ml acetone are heated for
24 howr.g under reflux, and the obtained reaction mxture filtered,
evapor at ed, chronat ographed on 20 parts silica gel with [err] (99:1) 10

as eluant and finally re-crystallised from[err] / hexane to yield the
title conpound: MP. = [err]. EXAMPLE 3 a) §“3;EinethyI-S-ethoxy-indoIinei
The tigLP conpound is produced anal ogously t6 exanple 1 a). 15 MP. for
t he hydrochl ori de = 8-179 ol | omwi.ng sublimation at rrlmm Th

required starting.mat¥ot aing %lﬁé?w@dgﬁse’ﬁ‘tﬁf‘ﬁ?ﬂs‘f”%‘)etéﬁ aletate. The

| - Acetyl - 5- et hoxy- i ndgiltl 8-cdmpogid PHtedtaeskd’ &PEBrSe®gRPXYonNEP|the- c-gaRee

anal ogously to exanplﬁ‘zo 1 bé: 5LP.; ‘[err] %g ) . '

3, 3-di met hyl - 5- et hoxyPRRBANNrercsKetald i sation o mem: €Hi08r sthybeathered! Pr ot t he
product of step b) anggqegssesty to exanple 1 ¢): MP. = 162-163 C. The
starting material is-alternatively produced fromthe pro- 25 duct of

exampl e 2 d) angf ogguslyyl g P PLOCSE Of XSTRLE. ®)

YT PP PPt TR P P ¥ P M p) sy SR S S R e bl

5.0 g of the product of step d}, 23.4 g K,C05 and 169 ml iso-
propyl iodide in 150 ml acetone are heated for 24 hours under
et o réf]ux, and the obtained reaction mixture filtered, evapourated,
chromatographed on 20 parts silica gel with CH,C1,/CH 0k (99:1)
10 as eluant and finally re-crystallised from CH,C1,/hexane to
yield the title compound: H.P. = 134-135° C,

'EXAMPLE 3

a) 3,3-Dimethyl-5-ethoxy-indoline:

The title compound is produced analogously to example 1 aj.
15 M.P. for the hydrochloride = 178-179° C fo!!owing sublimation
at 120°/0.005 mm.

The required starting material is obtained as follows:

Obtained from 54ethdxy-indolfn-2-cne anatogously to example
20 - 1 b): M.P, = 101-103° C.

T PP A L T =T =g PN T P e L P T e T T T L g

Obtained Ffom the prbduct of step b) analogcusly to example
1 ¢): M.P. = 162-163° C.

~ The starting material is aiternative1y produced from the pro-
25 duct of example 2 d) analogously to the nrocess of example 2 e).



- 15 - EXAMPLE 4 a) 5-Methoxy-3,3 ,7-trinmethl -i.ndol ine: The title’

~conpound is produced anal ogously to exanple 1 a). The hydrochloride is )
r ered as an anour phous powder. .5 ~The required starting material is
o] ned as follows: b)

. 3-X5- net hoxy- 3-net hyl - 2-ni tropenyl ) - 2- oxo-propionic acid: 2.0 g .

. 4- Met hoxy- 2, 6-di net hyl - ni trobenzene dissolved in 4 nl diethyl oxalate are
added to a suspension of 2.47 g potassium t.butylate in 12 nml di et hyl
oxalate with stirring at room tensg 10 perature. Stirring is continued
for 15 hours and the reaction m-xture conbined with water, acidified.wth
acetic acigyspiigextracted with [err]. The organic phase is washed wih
‘Na2CQ03, drTed-over [err] and evaporated. The residue is stirred for 2 hours

at room tegpeg.abgﬁ&!# }ﬁl,ﬁQrm‘et@‘Wy{ﬂ@t}m: 15 and 50 m 1N NaOH. The
aqueous phasée™ ' fth [err] to yi'eld the title

conpound: M Hpe=t{ €l Lomgound el S IbgbotN e SNy g L ach d:

-i#jﬁ?@
335 ml 6% aqueous H202 are adde vmtilstlrrlng at
62.6 g of thelher bydrochieridechs mecayrred1as ap apourphoge@IWier-700 nl wat er .

The rea@ion yHexXalifrkd ﬁg}?f@mﬁ%{rﬁ‘:f*rgtcfﬁ%i:?e&‘%”ﬁoc}%wwom tenperat ure.

After.acidification wth dilut’e H e title conpound crystallises out

by oscet ST Rk G SR Ll 2 one: 28
: ~2.0?g 4-Methoxy42,67diméthy1-nitrobenzené dissolved in 4 ml' )
diethyl oxalate are added to a suspension of 2.47 g potassium- -/
t.butylate in 12 ml diethyl oxalate with stirring at room tem-
10 pér§turg. Stirring is continued for 15 hours and the reaction i
mixtufe combined with water, acidified with acetic acid and
.extracted with CHZCIZ. The organic phase is washad
with Na2c03{ dried over MgSQ, and avaporated. The residus is
_ stirred for 2 hours at room tgmperature_with.so ml ethyl-ether
‘15 and 50 m1 IN NaOH. The aquascus phase is acidified and extracted
with CHZCI2 to yield the title compound: M.P. = 158-}51’ c.
¢) S-Methoxy-3-methyl-2-nitrophenylacetic acid:

."335 m] 5% aﬁueoﬁé-HéOz are added with stirring at 20-25° C- -~
to a solution of 62.6 g of tha product of step b) and 11.8 g ad
_20 NaOH in 700 m} water. The reaction mixture is stirred for 2

further 2 hours at room temperature. After acidification with
dilute HC1 the title compound crystallises out under ice-
cooling: M.P. = 146-148° C.

d) S-Methoxy-7-methyl-indolin-2-one:

[n%]
n

The product of step c) is hydrogenated using 10% palladium on

charcoal as catalyst over a 48 hour period under normal pres-

sure and with heating in THF ard refluxing in dioxane for 15

hours. The titie compound is racovered from the reaction sys-
A 21

: M.P. = 217-218° C.

tem and re-crystallised from C‘30H/CH2C12.



charcoal as catalyst over a 48 hour period under normal pres- sure and with
heating kn THF and refluxing in dioxane for 15 hours. The title conpound.i-s
rrecovered fromthe reaction sys- temand re-crystallised from[err]: .
[err] C - 16 - e) |-Acetyl-5-nethoxy-7-nethyl -indol i n- 2- one: Th@ e
conmpound i s obtained fromthe product of step d) anal ogously to exa 1
b): . MP. = 116-117 C. f) 5-nmethoxy-3,3,7-trinethyl-indolin-2-one (starting
material): 5 The title conpound is obtained fromthe product of step
e) analogously to exanple 1 ¢): H P. = 179-180 C. EXAMPLE 5 a)

5- Et hoxy-3, 3, 7-trinethyl -indoline: The title conpound is produced

anal ogously to exanple la). 10 M P. -f1g -t he hydrochloride = [err]. The
requir&d starting material is obtained as follows: b)

5- Hydroxy-3, 3, 7-trimet hyl -i ndol i n-2-one: Obtai ned fromthe product of

exanpl e 4 f) anal ogpuslagetd -8XmiBAbRy-Jdhe tiM1Pind0120<2-848: C. 15  c¢)

5- Et hoxy-3, 3, 7-tri metAyT =T AAOITH-2-one-(starttng naterrall: Obtained from
the product of step b)heabptiegeskpound G seyaIhad From thil Frodac ¥ 36 €)

EXAWPLE 6 @) 3, 3- DIl i sacusTy o ¥aanp1e 1 5% w.p. = 116-117° C.

_ 5 The title compound is obtained from the product of step e)
bl ~ analogously to example 1 ¢): H.P. = 179-180° C.
EXAMPLE 5 i
a) 5-Ethoxy-3,2,7-trimethyl-indoline:
) The title compound is produced analogously to example 1a).
10 M.P. for the hydrochloride = 166-167° C. i
The required starting material is obtained as follows:
b) 5-Hydroxy-3,3,7-trimethyl-indolin-2-one:
L - Obtained from the product of exaﬁple 4 f) analogously tc example

2d): M.P. = 209-210° C.

15 ¢) 5-Ethoxy-3,3,7-trimethyl-indolin-2-one (starting material):

Obtained from the product of step b) analogously to exampleQ e}):
M.P. = 158-159° C.

L

EXAMPLE .6

a) 3,3-Dimethyl-6-athoxy-indoline;

20 The title compound is obtained analogously to example 1 a):
M.P. for the hydrobromide = 154-155° C. |

The required starting material is obtaired at follows:
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The title conpound is obtained anal ogously to exanple 1 a):

-17 - b) 1-Acetyl-6-acetyl oxy-indolin-2-one: 67.9 g

M P.
for the hydrobromde = [err]. The required starting material is obtained as

roxy-indolin-2-one and 670 nl acetic acid anhydride are heated under

~—refdux for

3, 3- di met hyl

butyl-lithiumin cycl ohexane are.
at nosphere at [err] to 10

2 hours. The obtained reaction mx- ture is evaporated,
resi due taken up 2x in toluene, evapo- 5
from [ ERR]/ et hyl

t he

rated and re-crystallised
-ether to yield the title conpound: MP. = 150-152 C. ¢)

- 6- hydroxy-i ndolin-2-one: 369 nt. of a 2.34 nolar solution of

ed with stirring under a nitrogen,
a solution of 127 m di-i sopropyl am ngyin

450 M THF. The ob- tained_m xture is stirred for a further 30 minutes at

00 C and cbblkedcebyIrbragetyiowny-dndelinz2-08ey of the product of step b)

di ssolved in 600 m_THF are added drop-w se. After stirring for, 1 hour
55. 8 R’ -fet fyhydnsxygindgd in-2ageq) agd §7Qemk Aeetis acid anhydpideat ur e.

[err],

tenperature Qfpet h@aﬂe@%ﬁde?nré?'mi UfoP 2 Shodt$ OWRE dbtain&F rdhdiioftniiti Ng O .
roomtenperature, rendered al kaline,_ by the addition -of 2N aqueous NaCH and

stirred for atl\“‘ﬁrl%@l"aﬂ%"aﬁ% §hﬁt"e|56€ﬁ‘ﬁ takgfeHBLdl dn YdHERey evROLt i | e

organi cs sol uepftadadmd py-aRQs ad1eds&d ffrwctﬂrci/ﬁ%wm -ethér kblyR180MRRO0UNd S

at
The

obt ai ned 20 after ex ractlon w« oe? acetate, evaporation of the
or - title compound: = 150-152
c) 3,3:Dimethyl-6-hydroxy-indolin-2-one:

10

15

20

25

30

d)

369 ml of a 2.34 molar solution of buty1-11th1um in cyclohexane
are added with stirring under a nitrogen atmosphere at 0° C to
a solution of 127 ml di-isopropylamine in 450 ml THF. The ob-
tained mixture is stirred for a further 30 minutes at 0° C and
cooled to -78° C, whereupon 41.9 g of the product of step b)

dissolved in 600 ml THF are added drop-wise. After stirring for

1 tiour at -78° C, 55.8 ml methyl iodide are added at the same
temperature. The temperature of the reaction mixture is allowed
to rise with stirring to room temperature, rendered alkaline.

by the addition of 2N aqueous NaOH and stirred for a further 15

hours at room temperature. Readily volatile organic soluents
are evaporated off under vacuum. The title compound is obtained
after extraction with ethyl acetate, evaporation of the or-
gan1c phase under vacuum and re- crystallisation from CH OH/
ethyl-ether M.P. = 232-234° C.

8.3 g of the product of step ¢), 38.8 g K2C03 and 22.7 ml
ethyl iodide in 300 ml acetone are heated under reflux for 24
hours. The obtained reaction mixture is filtered and evapo-
rated and the residue taken up in ethy] acetate. The title
compound is obtained after shaking 2x with water, drying over
Mgzsoa, concentration and dilution with. ethyl-ether: M.P.
175-176° C. '

(4



gani ¢ phase under vacuum and re-crystallisation from[err] ethyl-ether:
M-P. = 232-234 C. d) 3, 3-D nethyl-6-ethoxy-indolin-2-one (Starting

material): 8.3 g of the product of step c), 38.8 g [err] and 22.7 m 25 Z?f%?_
ethyl iodide in 300 Ml acetone are heated under reflux for 24 hours. TheC%
obt ai4med reaction mxture is filtered and evapo- rated and the residue
taken up in ethyl acetate. The title conpound is obtained after shaking 2x
with water, drying over [err], concentration and dilution with ethyl-ether:
MP. = 30 [err]. - 18- EXAMPLE 7 3, 3-Di net hyl - 6- hydr oxy-i ndol i ne:
The title conpound is obtained anal ogausjg-to exanple la), starting from

t he product of exanple 6 ¢c). MP. for the hydrochloride =5 214-216 C.
EXAMPLE-8 a) 3, 3- Diypiohy!7 5- et hoxy-indoline: 2.0 g .

| - Acetyl - 3, 3-di metiyT=5-€t hoxy-i ndol i ne are heated under reflux for 15

hours with 10 nm 95%.@%5@?1354},3&% ifddGne: HC1. 10 The title
conmpound crystal | i de on cooling and concentration
of the reaction meghdiitd Romgoln8-isl 696 iRed f4Hzh oadusly SiebbkdmleOTh )3t starting

[err]/0.005 nm The startlng material is gbtained as follows: =
.~ from the product of example 6 c). M.P. for the hydrochloride = -

5 214-216° C.

EXAMPLE 8

a) 3,3-Dimethyl-5-ethoxy-indoline:"

2.0 g 1~Acety1-3,3;dimethy1-5-ethoxy-indo11ne are heated undai
reflux for 15 hours with 10 ml 95% C,H.0H and 10 m! conc. HCl.
10 The title compound crystallises out as the hydrochloride on
| ccoling and concentration of the reaction medium: M.P, = 178-

179° C, following sublimation at 120° C/0.005 mm.

The starting material is obtained as follows:

b} 1-Acetyl:3,3-dimethyl-5-methoxy-indoline: -
15 13.3 ¢ 3,3-Dimethy1-5-methoxy-indoliﬁe [c.f. example 1 aj], 100
ml acetic acid and 35 ml acetic anhydride are heated under
~ reflux for 4 hours. After evaporation, the residue is taken up
W in aqueous Nazco3 and extracted with CHZCIé. The title compound
is obtained following re-crystallisation from ethyl-ether/

20 petroieum ether: M.P. = 88-89° C.

98 ml of a IN solution of BBr3 in CH,C1, are added with stirring
at -70° C to a solution of 9.77 g of the product of step b) in
100 ml CH,C1,. The reaction mixture is allowed to stand for

25 2 hours at room temperatuie and is then poured onto water. The
orgaiic phase is sepakated off ahd the aqueous phase extractad
with CH2012. The title compound is obtained after combination
and evaporation of the organic phases and re-crystallisation
from CHjoHlethyléether: M.P. = 169-170° C.
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b) 1-Acetyl-3, 3-di net hvl - 5- net hoxy-indoline: 15 13.3 9 ,
3, 3-Di net hyl - 5-net hoxy-indoline [c.f. exanple 1 a)], 100 ml acetic acid'anq

-35J11 acetic anhydride are heated under reflux for 4 hours. After

oration, the residue is taken up in aqueous [err] and extracted with
?12. The title conmpound is obtained follow ng re-crystallisation from
exyl -et her/ 20 petroleumether: MP. = [err]. c)
1- Acetyl - 3, 3-di net hyl - 5- hydroxy-indoine: 98 ml of a IN solution of [err] in
CH Cl12 are added with stirring at [err] to a solution of 9.77 g of the
product of step b) in 100 ml CH2Cjg.- The reaction mixture is allowedA0
stand for 25 - 2 hours at roomtenperature and is then poured ont s

~water. The organic phase is separated off and the aqueous phase extracted

with [err]d) Thécetylk3, dinetiyd-3-etboxyrindel iatt Ertacbinghinatanish) and

evaporation of the organic phases and re-crystallisation from.
[err]/ethyl - é.Aeg :.of MR prodes-af7Gtep c¢), 122 gdf,C0- vt Y15 ml ethyl

. , . : 2

- 3, 3-di met hyls,5s X ald Iy r HEG) +1he product

of step c), 11355&4 qﬁZ@BBgnﬂ'ag%‘% %}l@e@e’ﬁg& {@gﬁfeﬁF%\T%thﬂnﬁq‘ g%rel{ J(%l'n'e are

heat ed with dgorrl hgutmdéftarcadditiparofls funther 7A0tmel efbidl ticdideof a furt her

7.0 M gt hyl .i0dj : = n f L. uxi Ol ORE e ol |4 t he

react i osﬁ ‘m xtah?e*'él*gugbngl ed %f ?F%@nggﬁgr{héhgi'ﬁ#g_ e g?/’é})%kjafsed. The

residue is ficopbedsd Fbliered ardathe fdittaga eusiporasdnglifeeregides & uvant and
filtered over 10 parts silica gel, using CHZC12 as eluant and
re-crystal_lisaticn effected from ethyl-ether/petroleum-ether \/
to yield the title compound: M.P. = 103-104° C.

10  EXAMPLE 9

a) 3,3-Dimethyl-5-isopropoxyv-indoline:

The title compcound is obtainad anzlogously to excaple 8 a)-.
M.P. for the hydrochloride = 210-213° C.

15 b) 1-Acetyl-3,3-dimethyl-5-isopropoxy-indoiine

is obtained analogously to example & d), starting from the
product of example 8 c): M.P. = 86-87° C. "

EXAMPLE 10

a) 3,3-Dimethyl-6-isonropyloxy-indoline:

20 The title compound is precduced analogously to example 1 aj:
M.P. for the hydrochloride = 170-172°.

The required starting material:

is obtained from the product cf example € ¢) analogously *o
25 exampie 2 e): M.P. = 119-120° C. '



re-crystal lisation effected fromethyl-ether/petroleumether to yield the
ti-tl e conpound: MP. = J[err]. 10 EXAMPLE 9 a)

3, 3-Di met hyl - 5-i sopropoxy-indoline: The title conpound is obtained
anal ogously to exanple 8 a). MP. for the hydrochloride = [err] The
requyted starting material: 15 b) .

1- Acetyl- 3, 3-di net hyl - 5-i sopropoxy-i ndoline is obtained anal ogously to
exanple 8 d), starting fromthe product of exanple 8 ¢c): MP. = Jerr].
EXAMPLE 10 a) 3, 3-Di net hyl - 6-i sopropyl oxy-indoline: 20 The title
conmpound i-s produced anal ogously to exampgg-1l a): MP. for the
hydrochloride = [err] The required starting material: b)

3, 3-Diwet hyl - 6-i sopropyl oxy-i ndulin-2-one is obtained fromthe product of
exanpl e 6 c) anal ogeusappe 49 25 exanple 2 e): MP. = Jerr].: - 20 -
EXAMPLE 11 a) 6-Ethoxy=3.3;5-trinmethyl-indoline: The title conpound is
produced anal ogously to_exanpl e .. for. the hydrochloride = [err] C
5 The requiréﬁ Te K - d as follows: -

The title compound is produced analogously to example 1 a):
M.P. for the hydrochloride = 125-126° C.

5 The required starting material is obtained as-follows:

b) G-Hgdroxy-3,3,5-trimethy1-indo1in-2-ong:

~ Obtained by cyclisation of N-z-bromo-isobutyryl-{3-hvdreyy-4-
methyl-phenyl)-amine in the presence of AlC1g: M.P. = 200-210°.
¢) 6-Ethoxy-3,3,5-trimethyl-indolin-2-one_(starting matericl):
10 Dbtained from the product of step b) analogously to exavple
" 2e): M.P, = 168-170°. |
EXAMPLE 12
a) 3,3-Dimethyl-7-ethoxy-indoline:
The title compound is obtained analogously tc exampla 1 2},
15 - but employing BZH6 as reducing agent: M.P. for the hydro-
- - chloride = 201° C. '

The required starting material is obtained as follows:

b) 1-Acetyl-7-methoxy-indolin-Z-one:

Obtained from 7-methoxy-indolin-2-ore analosously te exam:le
1 b): M.P. = 88°

20 ¢) 3,3-Dimethyl-7-methoxy-indolin-2-one:

Ok -ained from the product of step b} analogously to exampia
1e): M.P. = 134°

d) 3,3-Dimethyl-7-hydroxy-indolin-2-one:

Obtained from the product of step ¢) anajogously to exancle
25 2 d): M.P. = 215°



/

b) 6-hydroxy-3,3,5-trinethyl-indolin-2-one: Ootained by cyclisatioﬁ of’

N-[err]-bronn:o-isobutyryl-(3<hydroxy-4- nmet hyl - phenyl )-amne in the’

b):

pyERRNCe of [err]: MP.=Jerr]. c) -6-Ethoxy-3, 3,5-trinethyl-indolin-2-one
(E :Q ing material) 10 - pbtained fromthe product of step b)

#0gously to exanple 2 e): MP. = 168-170. EXAMPLE 12 a)
3,8-Drnet hyl - 7-et hoxy-i ndoline: The title conpound i s obtained anal ogously
to exanple 1 a) 15 but enpl oying B2H6 as reducing agent: MP. for the

- hydro- chloride = 2010 C. The required starting material is obtained as
foll ows: Qbtained from 7-nethoxx;%Tquin-2-one anal ogously to exanpggxl
- b

MP. =88 20 c) 3, 3-D net hylF-7-nmet hoxy-indol i n-2-one: Obtaine rom

t he product of step b) anal ogously to exanple 1 ¢c): MP. = 1340 d)

product of step

anal ogousl v xaAnEY 2 Sty R in 2L TERARBT ARG OF Step ©)

nal ogously "T0" exanp

3. 3D et hy| - SneL N OAL B0 o SDTP S TIBILA by Sl ged Trom the

2 e): M.P. = 126° |

EXAMPLE 13
5  a) 3,3-Dimethyl-4-ethoxy-indoline:

The title compound is obiained'anaiogeusly to example 1 aj): U

iM.P. for the hydrochloride = 240-242° C.
The required starting material is obtained as follows:

b) 1-Acetyl-4-acetyloxy-indclin-2-one:

10 Obtained from 4-hydroxy-indolin-2-~one analogcusly to examsie
6 b): M.P. = 150-151° C. ' '

Obtained from the product of step b) analogously to example
6 c): M.P. = 220-222° C. |

15 d) 3,3-Dimethyl-d-ethoxy-indolin-2-one_(starting material):

Obtained from the product of step ¢) analogously to erampie [

6 d): M.P. = 144-146° C.



" EXAMPLE 13 5 a) 3, 3-Di net hyl - 4- et hoxy-indoline: The title conpound is
obt ai ned anal ogously to exanple | a): MP. for the hydrochloride = 240-242
.C The reqU|red starting material is obtained as follows: b) Ty

I-acetyl 4- acetyl oxy-indolin-2-one:. 10 bt ai ned from T
4 hydroxy I ndol i n-2-one anal ogously to exanple 6 b): MP. = 150-151 C

Dr met hyl -4-hydroxy-indolin-2-one: Cbtained fromthe product of st )
analogously to exanple 6 ¢): MP. =J[err]. 15 d)
3, 3: Di net hyl - 4- et hoxy-i ndol i n-2-one (starting nater[al):'CbLained fromthe
product of step c) anal ogously to exanple 6 d): MP. [err]. -22 - The
3,3-dial kyl- and 3, 3-al kyl ene-indclines of the present I nvention, in
partizsdl ar the indolines of fornmula | .as herei nbefore defined, as well as
t he physi ol ogi cal | y- hydr ol ysabl e and a%%ep table esters thereof and the
pharmaceutical |y acceptable acid addi- 5 tion salts of said indolines and

oropertibs as i ncE8r b RelT a0 s Codene nae hinedr e hithe | repettn test i n

the rat [based onihentiohad gdrtAcdVarPtRCiind@lings .of Fovmuld. 1 Boakdrasmbatorsl,

£ 207-215 (1975)] defined, as well as the physiologically-hydrolysable and -accep-
table esters thereof and the pharmaceutically acceptable acid adgi-

5 tion salts of said indelines and eéters, possess valuable pharma-
ceutical, in particular analgesic, properties as indicated by

\ activity in e.qg.: | '

A) the arthritis pain test in the rat [based on the method of
~ AM. Pircio et al., Eur. J. Pharmacol., 31, 207-215 (1975)]
10 at dosages of from 3 to 50 mg/kg p.o.; and

B) the Randall-Selitto test on the inflamed rat-hind-paw [Arch.
Int. Pharmacodyn. 61, 409-419 (1857}] at dosages of frem 20 to
- 206 mg/kg p.o.. :

The said indolines, esters and salts are accordingly indicated
15 for use as analgesic agents, e.g. in the treatment of pain.
For this use an indicated daily dosage isfrom about 1C0 o 500 mg
conveniently administered in divided doses 2 to 4x/day or in
| sustained release form and suitable dosage forms, e.g. for
oral administration contain from about 25 to about 250 mg of
20 indoline or ester in free base or pharmaceutically acceptable
- acid addition sélt'form, together with a pharmaceutically
acceptable diluent or carrier therefor.

In accordance with the foregoing the present inventior also
provides

25 1) A 3,3-dialkyl- or 3,3-alkylene-indoline as here inbefore

' defined, in particular an indoline of formula I a; herein-

tefore defined, or a physiologically-hydrolysable and
-acceptable ester thereo®, in free base or pharmaceutically



10

at dosages of from3 to 50 ng/kg p.o.; and B) the Randal | - Sel i t't o

test on-the inflamed rat-hind-paw [Arch. Int. Pharnmacodyn. 61, 409-419

(1957)]

y

at dosages of from20 to 200 ng/kg p.o.. The said indolines, esters®
ts are accordingly indicated 15 for use as anal gesi c agents, e.g. in

pat ment of pain. For this use an indicated daily dosage is from about

500 no conveniently adm nistered in divided doses 2 to 4x/day or in

sustai ned rel ease formand suitable dosage forms, e.g. for ora
adnmini stration contain from abodé 25 to about 250 ma of 20 indoline or

ester |

n free base or pharmaceutically acceptable acid addition salt fqrm

together with a pharnaceutlcalI%gacceptable diluent or carrier therefe#. In

accordance W @hcﬁﬂtéb'fﬂ)laégblalfr‘QI t

$7 s fonm ifow disei dh aabBy™Provides 25 i) A

3, 3-di al kyl - nt} 19Iek§f fg.r!rlrglﬁj%lgpaa ]S%eligj nbefore defined, in

particul ar an i

I he in- before defined, or a

oi cal | y-hydrol ysabl e and -acceptable ester thereof, in free base or

physi ol
phar maceutj.ally,, ,-23,accept gbl e acid addition, salt fo n1for use as a
pharma- cédvrcar, €. g. ror -usetas®an anal ge c,"--- orv ST eat nent ,
whi ch net hod sesipnf sugh athia bhattgr iighSmethod comhpi $3i-¢ uxteém_ ~gn
anal gQSS' call ?Jf%‘:&'su 19&0%9tan%f'xg§snica?l affective amount of an in-~
doline or ester as _speetfied under 1) above in free base or
pharmacewtiTally acceptable acid addition salt form;

10

15

et - J

#§) A pharmaceutical composition comprising an indoline or ester
as specified under i) above in free base or phawwaceut1na1.y
acceptable acid addition salt form, together with a pharms-
ceuticaily acceptabie diluent or carrier therefor.

Pharmaceutical compositions in accordance with iii) above may he
prepared employing conventional technigues known in the galenic
art. Suitable galenic forms for administration include e.g. tab-
Iets and liquid preparations.



doline .or ester as ' under i) above—+a—free-base—or——

) pharnaceutlcally acceptabl e acid addition salt for I har maceut i _
‘conposi tion conprising an indoline or ester Inlull u]wﬁ i ed (é-.) |
above.in free base or pharmaceutically: accepta salt -n

together with a pharma- ceutically accep |l e dlluent or carrier theréfor.

Phar rraceut i cal conpositions in accordance with iii) above may be prepared
enpl dyi ng conventional techniques known in the gal enic 15 art. Suitable
galenic fornms for admnistration include e.g. tab- lets and liquid

preparations.  CLAIMS 1. A 3,3-dialkyl- or 3,3-alkylene-indoline which is
unsubstituted at the |- and 2-positions and which is substituted at the 4-
or 62ppsition by an optionally etherified hydroxy group or substituted at
the 5- or.7-positiorCLAyMEN et herified hydroxy 5 group, or a

physi ol ogi cal | y- hydro ysable and -acceptabl e ester thereof, in free base or
acid addition salt fyor d I f .
R wherein 10 ] Rni% k er(rg}‘ g’ g@ﬂﬁﬂé Wg'gé@r{%eﬁﬁ%’ g“rnf'?%ﬁr%)rl'l'tegr
together are [err] wheablthﬂn'f-l an® 2-poSitiBns sand)w‘ﬁydrm(yubxtmetsrd] adldhexy-in
the 4- or 6-position, gr g oosition by an optionally etharified hydroxy group or

' substituted at the 5~ or 7-position by an etherifiad hydroxy
group, or a physiologicaliy-hydrolysable and -acceptable ester
thereof, in free base or acid addition sait form.

[41]

w 2. An indoline according to claim 1 of formula I,

()

wherein
10 _ R and R2 are each independently Cl 3a1ky1 or
. together are -(CHZ) , vherein n is
\_/
2 to 5,

R3 is a) hydroxy or c]_salkoxy in the 4- or 6-position, or
| b) C}_Galkoxy in the 5- or 7-position and
15 R4 is hydrogen or C1;3a!ky1.
or a physiologically-hydrolysable and -acceptable ester
thereof, in free base or acid additien salt form.

3. An'indoiine of fbrmula I according te claim 2, vherein R3 is
61 Galkexy in the 5-position and R Rys R2 and R4 have the meanings
20 given in claim 2, in free base or acid addition salt form.
4. An indoliné of formula I sccording to claim 2, wherein R
hydroxy or C] -alkoxy in the 6—pof1uwon and R1. R2 ang 94 ha:



b) [err] alkoxy in the 5- or 7-position and 15 "R is hydrogen'or‘
[err] alkyl, or a physiologically- hydrolysable and -acceptablg ester

ther in free base or acid additiron salt TOHH 3S—Anr—+tndeine of formJIa A
| a %iﬁhlng to claim2, wherein R3is [err] osi tion and [err] and -
[err. jfave the neanings 20 -ggyen in cl anﬁm lﬁ ,“!!fﬁumse or acid
addition salt form 4. An indoline of formula laim 2,

wherein [err] is hydroxy or [err] alkoxy in the 6- pCBltlon and [err] and
[err] have the meanings given in claim2, in free base or acid addition
salt form 5. An indoline according to cIa|n13 which is

3, 3- di neghlyleahimgshgiyen iindolaime? j rinf frme baskeopracidi dddiddon isaht sal t for\.m 5

6. An 'Qﬂ ﬁlne according to claim4, which is 3, 3-dinmethyl -6-et hoxy-

indoline in free base or acid addition salt form 7. An indoline accordlng

to clai Wn3indodfiee aedordiag thelginody whunblfs|3ng—dmmnthyl -5-ethoxy-

g, gg: ﬁ%‘ﬁﬁ"‘g ﬁ?&%&ﬁs (31 I nh%laijdﬁétwg Frﬁtn&?“?) 3, 7-trinmethyl-indoline,

and 5-ethoxy-3,3,7-trinmethyl-indoline, in free base or acid addition salt
f 0Bm 6.8 AnAndoi dind iaceordingr th wyatno 4¢|which4is \3;Bedimeshy1-6-ethoxy-

3. 3 0 o g Y ROt ol 3k fohPEatPR8R 201 0 addi tion salt form

7. An indoline according to claim 3,'selected.from the group consisting
. of: '
3,3-dimethy1-5-methoxy-indoline,

10 3,3-dimethyl-5-isopropyloxy-indoline,
5-methoxy-3,3,7-trimethyl-indoline, and
5-ethoxy-3,3,7-trimethyl-indoline,
in free base or acid addition salt form.

8. An indoline according to'd1aim 4, which is 3,3Fdimethy1-G-hydroxy-indo-
line in free base or acid addition salt form.

15 9. An indoline according to claim 2, selected from the group consisting
of: . |
3,3-dimethyl1-6-isopropyloxy-indoline,
6-ethoxy-3,3,5-trimethyl-indoline, o’/
3,3-dimethyl1-7-ethoxy~-indoline, and

20 3,3-dimethy1-4-ethoxy-indoline,
in free base or acid addition salt form.

10. A phérmaceutic&lcompositioncomprising an indoline or ester as claimed
in any one of claims 1 to 9, in free base or pharmaceutically acceptable
acid addition salt form, together with a pharmaceutically acceptable

25 diluent or carrier therefor.



15 9. .An"indoline according to claim 2, selected fromthe—group consisting
of : 3, 3-.di net hyl - 6-i sopropyl oxy- |ndoI|ne

6- et’hoxy-3,.3,5-trimethyl -indoline, 3,3-dingthyl- ﬂ!ﬂ!’v’ﬂqﬂ"mﬂﬂlm and@
.'3 3-di et hyl - 4- et hoxy-indoline, in free base or lﬂi for 3
~10. A pharmaceuti cal conpositionconpri5|2g an indoline or"ester*as clai K

in any one of clainmse 1 to 9, in free basé&”or pharnaceutically acceptable
acid addition salt form together with a pharnmaceutically acceptable 25

di luent or carrier therefor. .- 26 - 11. An indoline or ester as clained
-in any one of clains 1to9, in free base or pharmaceutically acceptable

aci d addltlo |t fo for se as rpaceut i cal ol i ne or
ester =& cla degﬁé}\eo eEI%ﬁ ﬁ@a%‘ o1y any one of | clj,]afrpseg E% g or
phar maceut i cal | ¥nafreepbasel eraphadmﬁéﬂltﬁtaiﬂyswddepfatﬂm acfm addsiecias sadt form,
analge5|c
for use as a pharmaceut1ca]
12. An indoline or ester as claimed in any one of claims 1 to 9,
5 in free base or pharmaceutically acceptable acid addition salt form,

for use as an analgesic.




