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SPECIFICATION

3,3-Dialkyl- and:3,3-alkylene-indoline derivatives, processes for their production and pharmaceutical
compositions comprising them

The present invention relates to novel 3,3-dialkyl- and 3-3-alkylene-indoline derivatives having vaiuable
pharmaceutical properties, processes for their production, pharmaceutical compositions comprising said
derivatives and the use of said derivatives as pharmaceuticals.
More particularly the presentinvention provides a 3,3-dialkyl- or 3,3,-alkylene-indoline which is
10 unsubstituted at the 1- and 2-positions and which is substituted at the 4- or 6-position by an optionally
etherified hydroxy group or substituted at the 5- or 7-position by an etherified hydroxy group, or a
physiologically-hydrolysable and -acceptable ester thereof, in free base or acid addition salt form.
It will be appreciated that in the case of the 3,3-alkylene-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
15 more, e.g. 3 to 6 carbon atoms, as ring-members. In accordance with the present invention however,
3,3-alkylene-indolines in which the alkylene moiety completes a cyclopropyl ring with the carbon atom atthe
3-position, e.g. 3,3-ethylene, are generally less preferred.
Alkyl and alkylene moieties at the 3-position may be branched or straight-chained.
The benzene ring of the indolines of the invention may, if desired, bear further substituents, in particular
20 alkyl substituents.
in a preferred embodiment, the present invention provides an indoline of formulal,

25

30

wherein

R, and R; are each indpendently Cyzalkyl or together are —(CH,),—~, wherein nis 2to 5,

35 Rjis a) hydroxy or Cygalkoxy in the 4- or 6-position, or

b} Cq.satkoxy in the 5- or 7-position and

R4 is hydrogen or Cy.zalkyl,
or a physiologically-hydrolysable and -acceptable ester thereof, in free base or acid addition salt form.

Forformula | the following significances or combinations thereof are preferred:

40 1) RjandR;areeach independently C,_salky! or together are —{CH,),—, wherein nis 3 to 5. More
preferably Ry and Ry are each independently Cy_zalkyl. Most preferably R, and R, are both methyl.

2) Ralsiydroxy or Cq_zalkoxy, in particular hydroxy, methoxy or ethoxy, more especially ethoxy, in the 4-

or 6-position, or
b) Cy.zalkoxy, in particular ethoxy, in the - or 7-position.

45 3} R4ishydrogen.

Most preferably R; is in the 5- or 6-position.

One group of compounds in accordance with the present invention comprises the indolines of formula | as
defined above, wherein R; is Cq.salkoxy in the 5-position, in free base or acid addition salt form. A further
group of compounds in accordance with the present invention comprises the indolines of formula | as

50 defined above, wherein R; is hydroxy or Ci_salkoxy in the 6-position in free base or acid addition salt form.

it will be appreciated that when e.g. Ry and R, in formula | 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 including both individual isomeric forms of the compounds defined, as well as mixtures
thereof.

55  The presentinvention includes the physiologically-hydrolysable 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, wherein Ry is
hydroxy. By the term “physiologically-hydrolysable and -acceptable ester”’ is meant, esters which are
hydrolysable under physiological conditions to yield acids which are themselves physiologically acceptable,
i.e. which are non-toxic at the desired dosage tevels. Such esters include esters with mono-or di-carboxylic

60 acids, in particular carboxylic acids having 2 to 5 carbon atoms.

fn addition to the foregoing, the present invention also provides a process for the production of a
3,3-dialkyl- or 3,3-alkylene-indoline as hereinbefore defined, or a physiologicaily-hydrolysable and
-acceptable ester thereof, in free base or acid addition salt form, which process comprises reducing the
corresponding 3,3-dialkyl- or 3,3-alkylene-2-oxo-indoline in free or N-protected form, and, when the

65 3,3-dialyl- or 3,3-alkylene-2-oxo-indoline employed is in N-protected form, removing the N-protecting group,
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and further, when required, converting an obtained 3,3-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 a
physiologically-hydrolysable and -acceptable ester thereof, and recovering the product indoline or ester in
free base or acid addition salt form.

As a specific embodiment of the above process, the present invention also provides a process for the
production of an indoline of formula | as hereinbefore defined, or a physiologically-hydrolysable and
-acceptable ester thereof, in free base or acid addition salt form, which process comprises reducing a
2-oxo-indoline of formuia ll,

Ry R

\< ] ) (11)
~

N
R |
z

wherein Ry, Ry, Rz and R4 have the meanings given for formuta | and Z is hydrogen or a protecting group, and
deprotecting an indoline thus obtained wherein Z is a protecting group, when required trans-atkylating an
indoline of formula | thus obtained wherein Rj is Cy.4 alkoxy, with interim protection of the N-atom, to obtain
an indoline of formula i wherein Rj is another C,.¢ atkoxy group or subjecting an indoline of formula | thus
obtained wherein Rz is C1.6 alkoxy (in the 4- or 6-position) to ether cleavage to obtain the corresponding
indoline wherein Rs is hydroxy and/or acylating an indoline of formula | thus obtained wherein Ry is hydroxy
{inthe 4- or 6 position), with interim protection of the N-atom, to obtain a physiologically-hydrolysable and
-acceptable ester thereof, and recovering the product indoline or ester in free base or acid addion salt form.

The above process may be carried out in accordance with procedures known in the art. Thus reduction,
e.g. reduction of the 2-oxo-indoline of formula Il 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
agents are metal hydrides, such as LiAlHg, BoHe and AlHs. Reduction is suitably carried out in the presence of
an inert solvent or diluent such as tetrahydrofuran.

The starting materials of formula Il are novel and also form part of the present invention.

When Zin formulall is a protecting group and this is retained in the reduction, or when initially obtained
indolines of formuia | are acylated or trans-alkylated with interim protection of the N-atom, intermediates of
formula lll

2 (111)

4 Zl

wherein Ry, R; and Ry have the meanings given for formula |, Rs is hydroxy or C1.¢ alkoxy and Z' is a
protecting group, are obtained. These compounds are also novel and form part of the present invention.

Suitable protecting groups for use at the reduction step, e.g. as Z in formula If, include e.g. benzyl. Suitable
protecting groups for use when trans-alkylating or acylating initially obtained indolines e.g. of formula | are,
for trans-alkylation, acyl groups (in particular acety!) 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
hydrogenolysis. Hydrolysis may be carried out in an acid or alkaline medium, preferably in an
aqueous/alkanolic solvent such as H,O/CH;0H or H,0/C,HsOH under reflux. Hydrogenolysis, e.g. of benzyl
groups, is suitably carried out using a palladium/charcoal catalyst in the presence of an inert solvent or
diluent such as methanol, at a temperature of from e.g. 20 to 60°C at normal or elevated pressure, with
passing through of H,.

Ether cleavage of compounds of formuta |, wherein Ry is Cy.galkoxy in the 4- or 6-position may also be
carried out in accordance with standard techniques, for example in the presence of a borotrihalide,
preferably BBr3, or of HBr. For ease of reaction, ether cleavage is preferably carried out using compounds of
formula |, wherein Rj is 4- or 6-methoxy.

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

Trans-alkylation, e.g. of indolines of formula | wherein R; is Cq.salkoxy may be carried out, e.g. via ether
cleavage as hereinbefore described followed by alkytation, e.g. by reaction with an appropriate alky! halide
inthe presence of an acid-binding agent. Trans-alkylation is also effected with interim protection of the
N-atom, e.g. protection of the N-atom 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 farmula |
wherein Ry is Cq.salkoxy in the 4-, 5-, 8- or 7-position, via intermediates of formula lll wherein R as hydroxy
may be in the 5- or 7-position as well as in the 4- or 6-position.

The product indolines of formula | and their esters may be recovered in free base or acid addition salt form,
and obtained free bases can be converted into acid addition salts and vice versa. Suitable acid addition salts
for pharmaceutical application include both pharmaceuticatly acceptable acid addition salts with mineral
acids, such as HCI or HBr, as well as with organic acids such as maleic acid.

Optically active isomers of indolines in accordance with the invention, e.g. of indolines of formula |,
wherein R, and R; are different, may be obtained in accordance with techniques known in the art, e.g. by
resolution of racemates or by use of optically active starting materials.

The starting materials of formuia ll, wherein Rj is Cy.galkoxy, may be produced in accordance with the
following reaction scheme, wherein Ry, R; and R, have the meanings given for formula I; Rf is Cys-alkyl; RS is
Ci.ealkoxy, preferably methoxy; 2', Z"and 2" are protecting groups, whereby Z" is preferably benzyl and 2" is
preferably acyl, especially acetyl; and “Hal’’ is halogen, especially chlorine or bromine.

CH2COCOOC2H5

N

HO
CH
N0
2
. NO,
4
/ R!
R & ' ‘C}]{ CO0H
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NO
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The various reaction steps (a) to (k) may be carried out in accordance with methods known in the art for
oxindole synthesis or as hereinafter described in the accompanying examples and involve the following
basic procedures: (a) O-alkylation, (b) reaction with diethyl oxalate in the presence of t.CsHy0K, (c) alkaline
hydrolysis, {d) reaction with H,0,, (€) mono-alkylation, (f') and (f*) catalytic hydrogenation and heating, (g')

5 and (g") acylation, (h} photochemical cyclisation, (i} di-alkylation (including introduction of alkylene moieties
as R; and R, together), {j) monoalkylation and (k} de-protection, e.g. by hydrolysis or hydrogenolysis.
Synthesis via step {h) is conveniently effected by the method described in Heterocycles 8, 251 (1977).

If compounds of formula IlA or 1IB are required in which R; and R; are different, the preferred route of
synthesis is via steps (e), {’} and (g").

10  Starting materials of formula il, wherein R; is hydroxy in the 4- or 8-position may be obtained from
corresponding compounds of formula 11A or 1B, wherein R} is in the 4- or 6-position by ether cleavage, e.g. in
accordance with the methods hereinbefore described in relation to formula I. Compounds of formula A,
wherein Rz is replaced by hydroxy, may of course be converted into corresponding compounds of formula
1B analogously to step (k). Alternatively, provided R3 is in the 4- or 6-position, ether cleavage may be carried

15 out subsequent to step (') or (f) to yield intermediates subsequent to step {g') / {g") and (i} / {j} of the formula
v,

Acy1-0
20

(1v)

25 R

wherein the acyloxy group is in the 4- or 6-position. These may then be hydrolysed to provide 4- or
6-hydroxy anaiogues of compound of formula 11B. The compounds of formula IV are also new and also form
30 part of the presentinvention,

Since Rjis preferably methoxy, compounds of formula HA and I[B wherein R3 is C,.galkoxy are preferably
prepared via the R3 = methoxy homologue by trans-etherification as hereinbefore described.

Other known oxindole synthesese in addition to those shown in the foregoing reaction scheme may also
be employed. Suitable alternatives are those described in J. Chem. Soc. 1961, 2714; J. Org. Chem. 42, 1340

35 (1977); and J. Am. Chem. Soc. 96, 5508-5512 (1974).

Starting materials required for the production of further 3,3-dialkyl- or 3,3-alkylene-indolines in accordance
with the present invention may be prepared analogously to the procedures described above for the
preparation of compounds of formula il.

The following Exampiles are illustrative of the above described processes. All parts indicated are by

40 weight. The following abbreviations are used:

THF = Tetrahydrofuran
HMPT = Hexamethylphosphoric triamide.

45 EXAMPLE 1
a) 3,3-Dimethyl-6-methoxy-indoline
11.8 m! 100% sulfuric acid dissolved in 250 m! THF are added at —5°C with stirring and under an
atmosphere of nitrogen to a suspension of 16.8 g LiAlH4 in 560 mi THF. Stirring is continued at the same
temperature and a solution of 28.0 g 3,3-dimethyi-5-methoxy-indolin-2-one in 250 ml THF are added
50 drop-wise over 40 minutes at 0°C. After stirring for a further 18 hours at room temperature, saturated
aqueous sodium sulfate solution is added and the obtained precipitate filtered off. The filtrate is evaporated
and the residue dissolved in 2N methanolic HCI. After concentration and re-crystallisation from ethanol, the
title compound is obtained as the hydrochloride: M.P. = 169-170°C.
The starting material for the above process is obtained as follows:
55
b) 7-Acetyl-5-methoxy-indolin-2-one
120.0 g 6-methoxy-indolin-2-one in 1.2 1 acetic anhydride are heated for 4 hours under reflux. After
evaporation the residue is shaken with agueous NaHCQ3/CH,Cl and the orgnaic phase is separated, dried
over MgS0y, evaporated and re-crystallised from ether to yield the title compound: M.P. = 139-140°C.
60
c) 3,3-Dimethyl-5-methoxy-indolin-2-one
- 19.3 ml of a 2.34 molar solution of butyllithium in cyclohexane are added with stirring at 0°C under a
nitrogen atmosphere to a solution of 6.35 ml diisopropylamine in 45 ml THF and 7.9 mI HMPT. The mixture is
stirred for a further 30 minutes at 0°C, cooled to —78°C, and 3.0 g of the product of step a) dissolved in 20 m|
65 THF are then added. After stirring for a further hour at —78°C, 2.0 ml methyliodide are added and the reaction
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mixture allowed to rise to room-temperature with continuous stirring. The mixture is rendered alkaline by
the addition of 2N NaOH and stirred for a further 15 hours at room temperature. Readily-volatile solvent
components are evaporated under vacuum and the obtained mixture extracted with ethylacetate. The
organic phase is evaporated under vacuum (to remove HMPT) and the residue re-crystallised from
ethyl-ether/petroleum-ether to yield the title compound: M.P. = 146-147°C. Additional product may be
obtained from the mother-liquor chromatographically using 30 parts silica gel and CH,CI,/CH30H (99:1) as
eluant,

EXAMPLE 2
a) 3,3-Dimethyl-5-isopropoxy-indoline
The title compound is produced analogously to example 1 a). 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-isopropoxy-indolin-2-one analogously to example 1 b): recovered as an oil.

c) 3,3-Dimethyi-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 product of example 1 by the following procedure:

d) 3,3-Dimethy!-5-hydroxy-indolin-2-one

25.9 g 3,3-Dimethyl-5-methoxy-indolin-2-one and 125 mi 48% agueous HBr are heated for 2 hours under
reflex. After cooling, the pH is adjusted to 8 by the addition of NaOH and aqueous Na,COj and the solution
extracted with ethyl acetate. The title compound is obtained after evaporation of the organic phase and
re-crystallisation from CH4OH/ethyl-ether: M.P. = 254-255°C.

e) 3,3-Dimethyl-5-isopropoxy-indofin-2-one

5.0 g of the product of step d}, 23.4 g K,CO3 and 169 ml isopropy! iodide in 150 ml acetone are heated for 24
hours under reflux, and the obtained reaction mixture filtered, evaporated, chromatographed on 20 parts
silica gel with CH,Cl/CH30H {89:1) as eluant and finally re-crystallised from CH,Cl/hexane to yield the title
compound: M.P. = 134-135°C.

EXAMPLE 3
a) 3.3-Dimethyl-5-ethoxy-indoline

The title compound is produced analogously to example 1 a). M.P. for the hydrochloride = 178-179°C
following sublimation at 120°%0.005 mm.

The required starting material is obtained as follows:

b} 1-Acety/-5-ethoxy-indolin-2-one
Obtained from 5-ethoxy-indolin-2-one analogously to example 1 b): M.P. = 101-103°C.

¢) 3,3-Dimethyl-5-ethoxy-indolin-2-one (starting material)

Obtained from the product of step b) analogously to Example 1 ¢): M.P. = 162-163°C.

The starting material is alternatively produced from the product of Example 2 d) analogously to the
process of Example 2 g).

EXAMPLE 4
a) 5-Methoxy-3,3,7-trimethyl-indoline

The title compound is produced analogously to Example 1 a). The hydrochloride is recovered as an
amourphous powder. The required starting material is obtained as follows:

b} 3-(5-Methoxy-3-methyl-2-nitrophenyl)-2-oxo-propionic acid

2.0 g 4-Methoxy-2,6-dimethyl-nitrobenzene dissolved in 4 mi diethyl oxalate are added to a suspension of
2.47 g potassium-t.butylate in 12 m| diethy! oxalate with stirring at room temperature. Stirring is continued
for 15 hours and the reaction mixture combined with water, acidified with acetic acid and extracted with
CH:Cl,. The organic phase is washed with Na,COs, dried over MgSO, and evaporated. The residue is stirred
for 2 hours at room temperature with 50 mi ethyl-ether and 50 m| 1N NaOH. The aqueous phase is acidified
and extracted with CH,Cl, to yield the title compound: M.P. = 150-151°C.

¢} &-Methoxy-3-methyi-2-nitrophenylacetic acid

335 mi 6% aqueous H,0; are added with stirring at 20-25°C to a solution of 62.6 g of the product of step b)
and 11.8 g NaOH in 700 mi water. The reaction mixture is stirred for a further 2 hours at room temperature.
After acidification with dilute HCl the title compound crystallises out under ice-cooling: M.P. = 146-148°C.
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6 GB 2113682 A 6
d) 5-Methoxy-7-methyl-indolin-2-one
The product of step c) is hydrogenated using 10% palladium on charcoal as catalyst over a 48 hour period
under normal pressure and with heating in THF and refluxing in dioxane for 15 hours. The title compound is
recovered from the reaction system and re-crystallised from CH3OH/CH,Cl,: M.P. = 217-218°C.
5 5
e) 71-Acetyl-5-methoxy-7-methyl-indolin-2-one
The title compound is obtained from the product of step d) analogously to Example 1 b): M.P. = 116-117°C.
f) 5-Methoxy-3,3, 7-trimethyl-indolin-2-one (starting material}
10 The title compound is obtained from the product of step €) analogously to Example 1c}): M.P. = 179-180°C. 10
EXAMPLE 5
a) 5-Ethoxy-3,3,7-trimethyl-indoline i
The title compound is produced analogously to Example 1 a).
15 M.P. for the hydrochloride = 166-167°C. 15
The required starting material is obtained as follows:
b) 5-Hydroxy-3,3,7-trimethyl-indolin-2-one .
Obtained from the product of Example 4 f) analogously to Example 2d): M.P. = 208-210°C.
20 20
c) 5-Ethoxy-3,3,7-trimethyl-indolin-2-one (starting material)
Obtained from the product of step b) analogously to Example 1 e):
M.P. = 158-1569°C.
25 EXAMPLE 6 25
a) 3,3-Dimethyl-6-ethoxy-indofine
The title compound is obtained analogously to Example 1 a}:
M.P. for the hydrobromide = 154-155°C,
The required starting material is obtained as follows:
30 30
b} 7-Acetyl-6-acetyloxy-indolin-2-one
67.9 g of 6-hydroxy-indolin-2-one and 670 ml acetic acid anhydride are heated under reflux for 2 hours. The
obtained reaction mixture is evaporated, the residue taken up 2x in toluene, evaporated and re-crystallised
from CH,Cl./ethyl-ether to yield the title compound: M.F, = 150-152°C.
35 35
¢) 3,3-Dimethyl-6-hydroxy-indolin-2-one
369 ml of a 2.34 molar solution of butyl-lithium in cyclohexane are added with stirring under a nitrogen
atmosphere at 0°C to a solution of 127 ml di-isopropylamine in 4560 mi THF. The obtained 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
40 600 ml THF are added drop-wise. After stirring for 1 hour at —78°C, 55.8 mi methyl iodide are added at the 40
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 organic phase under vacuum and
45 re-crystallisation from CH3OH/ethyl-ether: M.P. = 232-234°C. 45
d) 3,3-Dimethyl-6-ethoxy-indolin-2-one (starting material)
8.3 g of the product of step ¢}, 38.8 g K,CO; and 22.7 ml ethyl iodide in 300 ml acetone are heated under
reflux for 24 hours. The obtained reaction mixture is filtered and evaporated and the residue taken up in ethyl
50 acetate. The title compound is obtained after shaking 2x with water, drying over Mg,S0,, concentration and 50
dilution with ethyl-ether: M.P. = 175-176°C.
EXAMPLE 7
3,3-Dimethyl-6-hydroxy-indoline
55  Thetitle compound is obtained analogously to Example 1a), starting from the product of Example 6 c). 55
M.P. for the hydrochloride = 214-216°C.
EXAMPLE 8
a) 3,3-Dimethyl-5-ethoxy-indoline
60 2.0 g 1-Acetyl-3,3-dimethyl-5-ethoxy-indoline are heated under reflux for 16 hours with 10 m} 95% C,HsOH 60

and 10 ml conc. HCI. The title compound crystallises out as the hydrochioride on cooling 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:
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7 GB2 113682 A 7

b) 1-Acetyl-3 3-dimethyl-5-methoxy-indoline
13.3 g 3,3-Dimethyl-5-methoxy-indoline [c.f. Example 1 a)], 100 ml acetic acid and 35 ml acetic anhydride
are heated under reflux for 4 hours. After evaporation, the residue is taken up in aqueous Na,CO5 and
extracted with CH,Cly. The title compound is obtained following re-crystallisation from ethyl-ether/
5 petroleum ether: M.P. = 88-89°C. 5

c) 71-Acetyl-3,3-dimethy/-5-hydroxy-indoline
98 mi of a TN solution of BBrg in CH,Cl, are added with stirring at —70°C to a solution of 9.77 g of the
product of step b) in 100 mi CH,Cl,. The reaction mixture is allowed to stand for 2 hours at room temperature

10 and is then poured onto water. The organic phase is separated off and the aqueous phase extracted with 10
CHCl. The title compound is obtained after combination and evaporation of the organic phases and
re-crystallisation from CH3;OH/ethyl-ether: M.P. = 169-170°C.

d} 7-Acetyl-3,3-dimethyl-5-ethoxy-indoline (starting material)

15 6.0 g of the product of step ¢) 12.2 g K,CO3 and 7.0 ml ethyl iodide in 150 ml acetone are heated with 15
stirring under reflux for 15 hours. After addition of a further 7.0 ml ethyl jodide and refluxing for a further 5
hours, the reaction mixture is cooled, filtered and the filtrate evaporated. The residue is filtered over 10 parts
silica gel, using CH,Cl; as eluant and re-crystallisation effected from ethyl-ether/petroleum-ether to yield the
title compound: M.P. = 103-104°C.

20 20
EXAMPLE 8
a) 3.3-Dimethyl-5-isopropoxy-indoline

The title compound is obtained analogously to Example 8 a).
M.P. for the hydrochloride = 210-213°C.
25 The required starting material: 25

b) 7-Acetyl-3,3-dimethy/-5-isopropoxy-indoline
is obtained analogously to Example 8 d}, starting from the product of Exampie 8 ¢): M.P. = 86-87°C.

30 EXAMPLE 10 30
a) 3,3-Dimethyl-6-isopropyloxy-indoline
The title compound is produced analogously to Example 1 a):
M.P. for the hydrochloride = 170-172°.
The required starting material:
35 35
b) 33-Dimethy/-6-isopropyloxy-indolin-2-one
is obtained from the product of Exampie 6 ¢} analogously to Example 2 e): M.P. = 119-120°C.

EXAMPLE 11
40 a) 6-EFthoxy-3,3,5-trimethyl-indoline 40
The title compound is produced analogously to Example 1 a):
M.P. for the hydrochloride == 125-126°C.
The required starting material is obtained as follows:

45 b) 6-Hydroxy-3.3,5-trimethyl-indolin-2-one 45
Obtained by cyclisation of N-a-bromo-isobutyryl-(3-hydroxy-4-methyl-phenyl)-amine in the presence of
AlCl3: M.P. = 200-210°,

c) 6-Ethoxy-3,3,5-trimethyl-indolin-2-one (starting material)
50  Obtained from the product of step b) analogously to Example 2 e): M.P. = 168-170°. 50

EXAMPLE 12
a} 3.3-Dimethyl-7-ethoxy-indoline
The title compound is obtained analogously to Example 1 a), but employing B,Hs as reducing agent: M.P.
55 forthe hydrochloride = 201°C. 55
The required starting material is obtained as follows:

b} 7-Acety/-7-methoxy-indelin-2-one
Obtained from 7-methoxy-indolin-2-one analogously to Example 1 b}: M.P. = 88°.
60 60

c) 3.3-Dimethyl-7-methoxy-indofin-2-one
Obtained from the product of step b) analogously to Example 1 b): M.P. = 134°.

d) 3,3-Dimethyl-7-hydroxy-indolin-2-one
65 Obtained from the product of step ¢) analogously to Example 2 d): M.P. = 215°. 65
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e) 3,3-Dimethyl-7-ethoxy-indolin-2-one (starting material)
Obtained from the product of step d} analogousty to Example 2 e): M.P. = 126°.
EXAMPLE 13
5 a) 33-Dimethyl-4-ethoxy-indoline 5
The title compound is obtained analogously to Example 1 a):
M.P. for the hydrochioride = 240-242°C.

The required starting material is obtained as follows:

10 b) 7-Acetyl-4-acetyloxy-indolin-2-one 10

Obtained from 4-hydroxy-indolin-2-one analogously to Example 6 b): M.P. = 150-151°C.
¢} 3,3-Dimethyl-4-hydroxy-indolin-2-one .

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

15 15
d) 3,3-Dimethyl-4-ethoxy-indolin-2-one (starting material)

Obtained from the product of step c) analogously to Example 6 d}: M.P. 144-146°C.

The 3,3-dialkyl- and 3,3-alkylene-indolines of the presentinvention, in particular the indolines of formula
as hereinbefore defined, as well as the physiologically-hydrolysabie and -acceptable esters thereof and the

20 pharmaceutically acceptable acid addition salts of said indolines and esters, possess valuabie pharmaceutic- 20
al, in particular analgesic, properties as indicated by activity in e.g.:
A) the arthritis pain test in the rat [based on the method of A.W. Pircio et al., Eur. J. Pharmacol., 37,
207-215 {1975)] 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. 67, 409-419 (1957)] at
25 dosages of from 20 to 200 mg/kg p.o.. 25

The said indolines, esters and salts are accordingly indicated for use as analgesic agents, e.g. in the
treatment of pain. For this use an indicated daily dosage is from about 100 to 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 indoline or ester in free base or

30 pharmaceutically acceptable acid addition salt form, together with a pharmaceutically acceptable diluentor 30
carrier therefor.

In accordance with the foregoing the present invention also provides

i) A 3,3-dialkyl- or 3,3-alkylene-indoline as hereinbefore defired, in particular an indoline of formulal as
hereinbefore defined, or a physiologically-hydrolysable and -acceptable ester thereof, in free base or

35 pharmaceutically acceptable acid addition salt form for use as a pharmaceutical, e.g. for use as an analgesic; 35

ii) A method of treating (e.g. alleviating) pain in a subject in need of such treatment, which method
comprises administering to said subject an analgesically effective amount of an indoline or ester as specified
under i) above in free base or pharmaceutically acceptable acid addition salt form; as well as

iif} A pharmaceutical composition comprising an indoline or ester as specified under i) above in free base

40 or pharmaceutically acceptable acid addition salt form, together with a pharmaceutically acceptable diluent 40
or carrier therefor.

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

45 45
CLAIMS

1. A 3,3-dialkyl- or 3,3-alkylene-indoline which is unsubstituted at the 1- and 2-positions and which is

substituted at the 4- or 6-position by an optionally etherified hydroxy group or substituted at the 5- or
50 7-position by an etherified hydroxy group, or a physiologically-hydrolysable and -acceptable ester thereof, in 50
free base or acid addition salt form.

2. Anindoline according to claim 1 of formulal,

55 55
(1)
60 60
wherein
65 R;andR;are eachindependently C, zalkyl ortogetherare —{CH,),—, whereinnis 2to 5, 65
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Rsis a) hydroxy or Cgalkoxy in the 4- or 6-position, or
b) Cq.salkoxy in the 5- or 7-position and
R4 is hydrogen or Cq.zalkyl, .
or a physiologically-hydrolysable and -acceptable ester thereof, in free base or acid addition salt form.
5 3. Anindoline of formulal according to claim 2, wherein Rz is Cy.¢alkoxy in the 5-position and R4, R, and 5
R4 have the meanings given in claim 2, in free base or acid addition salt form.
4. Anindoline of formula | according to claim 2, wherein R3 is hydroxy or C,_galkoxy in the 6-position and
R1, Rz and R4 have the meanings given in claim 2, in free base or acid addition salt form.
5. Anindoline according to claim 3, which is 3,3-dimethyl-56-ethoxy-indoline in free base or acid addition
10 saltform. 10
6. Anindoline according to claim 4, which is 3,3-dimethyi-6-ethoxy-indoline in free base or acid addition
saltform. _
7. Anindoline according to claim 3, selected from the group consisting of: .
3,3-dimethyi-5-methoxy-indoline,

15 3,3-dimethyl-5-isopropyloxy-indoline, - 15

5-methoxy-3,3,7-trimethyl-indoling, and
B-ethoxy-3,3-7-trimethyl-indoline,

in free base or acid addition saft form.
8. Anindoline according to claim 4, which is 3,3-dimethyl-6-hydroxy-indoline in free base or acid

20 addition salt form. 20

9. Anindoline according to claim 2, selected from the group consisting of
3,3-dimethyl-6-isopropyloxy-indoline,
6-ethoxy-3,3,5-trimethyl-indoline,
3,3-dimethyl-7-ethoxy-indoline, and

25 3,3-dimethyl-4-ethoxy-indoline, 25
in free base or acid addition salt form.

10. Aprocess for the production of an indoline as defined in claim 1, for example an indoline of formula |
as defined inclaim 2, or a physiologically-hydrolysable and -acceptabie ester thereof, in free base or acid
addition salt form, which process comprises reducing the corresponding 2-oxo-indoline in free or

30 N-protected form and, when the 2-oxo-indoline employed is in N-protected form, removing the N- protecting 30
group, for example, reducing a 2-oxo-indoline of formulatl,

35 35

(1)

40 40
wherein Ry, Ry, R; and R4 have the meanings given in claim 2 and Z is hydrogen or a protecting group, and
de-protecting an indoline thus obtained, wherein Z is a protecting group, and, when required, converting an

45 obtained indoline into another indoline as defined in claim 1, for example transalkylating an indoline of 45
formula | thus obtained wherein Rs is Cy.salkoxy, with interim protection of the N-atom, to obtain an indoline
of formula [ wherein Rj is another Cy galkoxy group or subjecting an indoline of formula | thus obtained
wherein Rj is Cq.galkoxy in the 4- or 6-pasition to ether cleavage to obtain the corresponding indoline
wherein Rj is hydroxy and/or acylating an obtained indoline, for example an indoline of formula t thus

50 obtained, having a hydroxy group in the 4- or 6-position with an appropriate acid and with interim protection 50
of the N-atom, to obtain a physiologically-hydrolysable and -acceptable ester thereof, and recovering the
product indoline ar ester in free base or acid addition salt form.

11. A pharmaceutical composition comprising an indaline or ester as claimed in any one of claims 1t0 9,
in free base or pharmaceutically acceptable acid addition salt form, together with a pharmaceutically
55 acceptable diluent or carrier therefor, 55
12.  Anindoline or ester as claimed in any one of claims 1to 9, in free base or pharmaceutically
acceptable acid addition salt form, for use as a pharmaceutical.
13. Anindoline or ester as claimed in any one of claims 1 to 9, in free base or pharmaceuticalfy
acceptable acid addition salt form, for use as an analgesic.
60 14. Acompound formula 60
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5 5
10 10
wherein Ry, R; and Ry have the meanings given in claim 2, and
i) each Xis hydrogen, Y is hydroxy or C,.¢alkoxy and Z is a protecting group; or
ii) both X's together represent an oxo group (=0}, .
Y has the meaning given for Rz in claim 2, and
15  Zis hydrogen or a protecting group; or 15
iii) both X's together represent an oxo group (=0),
Y is acyloxy in the 4- or 6-position and Z is acyl.
15. A compound according to claim 14 of formula ll,
20 20
R
3
&
| ) (n
25 PN " 25
0
R {
! Z
30 30
wherein R4, Ry, R3 and R4 have the meanings givenin claim 2 and Z is hydrogen or a protecting group.
16. A compound according to claim 14 of formula [il,
35 Rg Ry 35
H
N
40 / 1 i 40
Rq
Zl
wherein R4, R; and R4 have the meanings given in claim 2, R is hydroxy or Cq.galkoxy and Z’ is a protecting
45 group, preferably an acyl group or benzyl. 45
17. A compound according to claim 14 of formula IV,
Acy1-0 Rl
50 I : 50
i 2
/} {1v)
N
| o
55 Ry Acyl 55
wherein the acyloxy group is in the 4- or 6-position and R4, R, and R4 have the meanings given in claim 2.
18. A compound according to claim 14, selected from the group consisting of:
60 3,3-dimethyi-5-methoxy-indoline-2-one, 60
3,3-dimethyl-5-isopropoxy-indglin-2-one,
3,3-dimethyl-5-hydroxy-indolin-2-one,
3,3-dimethyl-5-ethoxy-indolin-2-one,
B-methaoxy-3,3,7-trimethyl-indolin-2-one,
65 5-hydroxy-3,3,7-trimethyl-indolin-2-one. 65
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5-ethoxy-3,3,7-trimethyl-indolin-2-one,
1-acetyl-3,3-dimethyl-5-methoxy-indoline,
1-acetyl-3,3-dimethyl-5-hydroxy-indoline,
1-acetyl-3,3-dimethyl-5-ethoxy-indoline, and
§ 1-acetyl-3,3-dimethyl-5-isopropoxy-indoline.
19. Acompound according to claim 14, selected from the group consisting of:
3,3-dimethyl-6-hydroxy-indolin-2-one and
3,3-dimethy-6-ethoxy-indolin-2-one.
20. A compound according to claim 14, selected from the group consisting of:
10 3,3-dimethyl-6-isopropyloxy-indolin-2-one,
6-hydroxy-3,3,5-trimethyl-indolin-2-one,
6-ethoxy-3,3,5-trimethyl-indolin-2-one,
3.3-dimethyl-7-methoxy-indolin-2-one,
3,3-dimethyl-7-hydroxy-indolin-2-one,
15 3,3-dimethyl-7-ethoxy-indolin-2-one,
3,3-dimethyl-4-hydroxy-indolin-2-one,
3,3-dimethyl-4-ethoxy-indolin-2-one, and
1-Acetyl-4-acetyloxy-indolin-2-one.
21. Each and every novel feature, aspect, procedure or process hereinbefore described as well as each
20 and any combination of such features, aspects, procedures and/or processes.

Printed for Her Majesty's Stationery Office, by Croydon Printing Company Limited, Croydon, Surrey, 1983.
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.

BNSDOCID: <GB___2113682A_ | >

10

15

20



	Page 1 - BIBLIOGRAPHY
	Page 2 - BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - CLAIMS

