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CASE 100-7691 -

- SEROTONIN ANTAGONISTS

The present invention relates to 3,7-disubstituted indole
derivatives, their production, their use as pharmaceuticals and

pharmaceutical compositions containing them.

More particularly the present invention provides a compound of

formula I

(D

wherein

either R, is alkyl(1-4C), and

R, is;hydrogen,,alky1(1-7C), alkenyl(3-6C), alkynyl(3-10C),
cycloalkyl(3-7C), cycloalkyl(3-~7C)alkyl(1-4C), phenyl,
phenylalkyl(1-3C), alkyl(1-6C)carbonyl, alkyl(1-6C)oxy-
carbonyi, carbamoyl, sulfamoyl or mono- or dialkyl(1-6C)-
carbamoyl or -sulfamoyl,

X is CHor N and

is NRy or O, Ry being hydrogen or alkyl(1-6C), or

X + Y together are C-A-N or C-A-CH, wherein A is CH=CH or
~{(CH3)p-, m being 2 or 3, '

L]
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n 1is 0, 1 or 2 and
Z 1is a rest of formula (a)

(CHZ)O
(CHz)p | (CHz)q . (a)
NR,

wherein o is 0, pis 0, 1 or 2 and q is O, 1 or 2, or
' o is 1, pis O and q is 0 or 1, and
R; 1is hydrogen, alkyl(1-7C), cycloalkyl(3-6C),
phenylalkyl(1-4C) optionally mono- or di-
substituted by halogen, alkyl(l-4C) or
alkoxy(1-4C),
or a rest of formula (b)

(CHz)p: (CHz)o. (CH2)q: (b)

wherein o’ is 1, 2 or 3, p/ isOor 1 and q’ is QO or 1,

or a rest of formula (¢) or (d)

(c) (d)
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wvherein one of Rs, R¢ and R; is hydrogen, alkyl(1-6C), cyclo-
alkyl(3-7C), alkenyl(2-6C), phenyl or phenylalkyl(1-3C) and
the 2 others independently are hydrogen or alkyl(1-6C),
provided that Z is not (d) when n is 0 and Y is NR; or (with
X) N-A-C,

or R, is hydrogen, R,, X, Y and n are as defined above and Z is

as defined above but not a rest of formula (a) when X is N,

in free form or in pharmaceutically acceptable salt or complex

form, for use as pharmaceutical.
R; is preferably alkyl, more preferably methyl.
R, is preferably hydrogen or alkyl(1-7C).

In Ry, alkyl(1-7C) is preferably alkyl(1-4C), more preferably
methyl, alkenyl(3-6C) is preferably alkenyl(3-4C), alkynyl(3-10C)
is preferably alkynyl(3~4C), cycloalkyl(3-7C) is preferably
cycloalkyl(3-6C), cycloalkyl(3-7C)alkyl(1-4C) is preferably
cycloalkyl(3-6C)methyl, phenylalkyl(1-3C) is preferably benzyl,
alkyl(1-6C)carbonyl is preferably alkyl(1-4C)carbonyl,
alkyl(1-6C)oxycarbonyl is preferably alkyl(l-4C)oxycarbonyl and
dialkyl(1-6C)carbamoyl and -sulfamonyl are preferably dimethyl-
carbamoyl and -sulfamoyl. |

R; is preferably hydrogen or methyl.

R; in (a) is preferably hydrogen or alkyl(1-4C), more preferably
methyl.

Preferably one of Rs, Rs; and Ry in (¢) and (d) is methyl and the
twvo others are hydrogen. More preferably Rs is methyl and Rs and
R4 are hydrogen.
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When X + Y together are C-(CH;),-CH, m is preferably 2.

In (a) preferably o is O and p and q are 1 or p is 1 and q is 2.

When Z is of formula (a) or (b), n is preferably 0. When Z is of
formula (e) or (d), n is preferably 1.

In a group of compounds of formula I, R, is alkyl(1-4C), R, is
hydrogen, X is CH, Y is 0 or NH, n is 0 and Z is of formula (a’)

' N"‘R'4 (Cﬂz)qu (al)

- wherein R’,; is methyl, ethyl or propyl and q’’ is 0, 1 or 2.

Depending on the nature of the substituents defined above,
asymmetric carbons may be present in the molecule. This is the
case for example vhen X + Y together are C-A-CH. All optical
isomers and their mixtures including the racemic mixtures are

part of the present invention.

Furthermore depending on the nature of the Y-(CH;),-Z rest, the
compounds may present the exo or endo configuration. The exo/endo
nomenclature is well known in the literature. Again, both exo and
endo forms and their mixtures are part of the present invention.

The endo isomers are preferred.

The compounds of formula I may exist in free form or in salt
form. Suitable salt forms include acid addition salts and quater-

nary ammonium salts.
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The compounds of formula I may be prepared over a process

comprising

a) for the production of a compound of formula Ia

A9 (Ia)

i =

0R1

wvherein R;, Ry, n and Z are as defined above, X; is CH or N
and Y; is NR; or 0, R; being as defined above, condensing a
compound of formula II

(1I1)

OR

1

wherein R;, R, and X; are as defined above, or a reactive
derivative thereof, with a compound of formula III

HYy -(CH2 )n-2 : (III)

vherein n, Z and Y; are as defined above, or
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b) for the production of a compound of formula Ib

0
N N/‘C“z)n‘z
| . |
T A (Ib)
|
Ry R,

vherein Ry, Rz, A, n and 2 are as defined above, alkylating a

compound of formula IV

o e

N (IV)

vherein R;, R, and A are as defined above, with a compound of
formula V

B-(CHz )a-2 | )

wherein n and 2 are as defined above and B is a leaving

group, or

¢) deprotecting any protected form of a compound of formula I to
obtain a compound of formula I, and

recovering the resulting compound of formula I as such or as an
acid addition salt or as a quaternary ammonium salt thereof.
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Process step a) to obtain amides or esters may be effected in

conventional manner for analogous compounds.

For example the carboxylic acid group may be activated in the
form of a reactive acid derivative, especially for the production
of amides. Suitable reactive acid derivatives may be formed by
reaction with N,N’-carbonyl-diimidazole producing an intermediate
carboxylic acid imidazolide, or vith N-hydroxy-succinimide.
Alternatively an acid halogenide, for example an acid chloride,
may be used, e.g. produced by reaction with oxalyl chloride.

For the production of esters, the alcohol (compound of formula
III vherein Y, is 0) may be conveniently reacted with a compound
of formula II or a reactive derivative thereof. The reaction may
be carried out at a temperature between room temperature and
70°C. Conveniently an inert solvent, e.g. ethyl acetate, méy be:
used. The alcohol may also be used e.g. in the form of an alkali
metal salt, preferably the lithium salt. Such salts may be
produced in conventibnal manner, e.g. by reaction of n-butyl
lithium with the alcohol in tetrahydrofuran. If desired a hetero-
cyclic or tertiary amine, e.g. pyridine or triethylamine may be
present, especially for the production of amides. Suitable
reaction temperatures may be from about -10°C to about 10°C.
Other suitable inert organic solvents include e.g. ether or

dimethoxyethane.

In these reactions the endo or exo configuration of the
Y;-(CH2),-Z rest is believed to be maintained. The compound of
formula III may be reacted if desired as a mixture of endo and
exo isomers and the pure endo or exo isomer isolated, e.g. by
chromatography or crystallization.
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The alkylation according to process step b) may be effected in
conventional manner for analogous compounds. L is preferably an

halogen atom.

The deprotection reaction of process step c) is specifically
suitable for the production of compounds with secondary amino
groups. Example of a protecting group may be acetyl or benzyl.
The protecting group may be removed in analogy with known
methods, e.g. by hydrogenation. The hydrogenation may be per-
formed in the presence of palladium on active charcoal at room
temperature or at slightly elevated temperature. Suitable
solvents include acetic aciﬁ, ethyl acetate or ethanol.

The compounds of formula I may be isolated and purified in

conventional manner.

Insofar as the production of any starting material is not
particularly described herein, it is known or may be produced in
analogous manner to known procedures or in analogous manner to

that described herein, e.g. the example.

Compounds of formula I in free base form may be converted into
salt forms. For example acid addition salts may be produced in
conventional manner by reaction with a suitable acid, e.g. hydro-
chloric acid, malonic acid, hydrobromic acid, maleié acid, malic
acid, fumaric acid, oxalic acid and tartaric acid. Quaternary
ammonium salts of the compounds of formula I may be produced in
conventional manner, e.g. by reaction with methyl iodide.

In the following example all temperatures are in °C and are

uncorrected.
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EXAMPLE: 7-Methoxy-1H-indol-3-carboxylic acid-(leH, S5aH)-
8-methyl-8-aza-bicyclo[3,2,1]oct-3a-yl-ester

19.1 g of 7-methox&-lﬂ-indol-3-y1 carboxylic acid are suspended
in 300 ml ethyl acetate. 10 ml oxalyl chloride are then added
over 30 minutes at room temperature. The resulting red brown
solution is stirred for 3 hours at room temperature and then
concentrated to 2/3 of its original volume. A solution of 14 g
tropine in 50 ml ethyl acetate is added dropwise thereto at a
temperature of about 50°. The resulting mixture is further
stirred for 2 hours at about 50° and then over night at room
temperature. The resulting suspension is dissolved by addition of
wvater and the mixture is extracted three times with ethyl acetate
and then washed with 2N HCl. The acidic phase is alkalized with
potassium carbonate, extracted three times with CH,Cl, and
evaporated, thus yielding the title compound.

m.p. 298 - 299° (decomposition)

The compounds of formula I in free form or in the form of pharma-
ceutically acceptable salts and complexes (hereinafter referred
to as compounds of the invention) have never been disclosed in
the literature as pharmaceuticals. They exhibit valuable pharma-
cological properties as indicated in animal tests and are there-

fore indicated for therapy.

In particular, the compounds of the invention show sociotropic
activity (A.K. Dixon, et al, Adv. Study. Behav., 1990, 19,

171 -~ 204) as indicated e.g. by the intruder test with mice as
disclosed by A.K. Dixon, Triangle, 1982, 21, 95 - 105. In this
test, the compounds of the invention have a dose-related increase
in approach-oriented social activities after administration at
dosages of from about 0.01 to 100 ug/kg. These activities are
evident after oral and parenteral administration and affect
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social investigation (increased) and defensive ambivalence

(decreased).

The compounds of the invention also influence social behavior as
demonstrated in the test according to K. A. Dixon et al., Adv.
Study Behav., 19, 171, (1990) where pairs of individually housed
males are brought together in a large cage unfamiliar to them
both and their behavioural acts and postures are then recorded.
In this test, one partner of a pair receives either the compound
to be tested or vehicle i.p. 45 minutes before the social
encounter. Vhen administered i.p. at dosages from about 0.01 to
100 ug/kg, the compounds of the invention have effects on the
social behavior of the mice, e.g. they increase social

investigation.

The compounds of the invention also reduce the plasma corti-
costerone rise induced in mice by the presence of an aggressive,
but inaccessible male mouse. Compounds of the invention when
given p.o. for 14 days at a dosage of from about 0.1 to 10 mg/kg

restore the plasma corticosterone level to normal.

Furthermore, the compounds of the invention exhibit 5HT; anta-

gonistic properties as evidenced by:

1. their potent and selective binding properties to 5-HT3 bin-
ding sites, e.g. to N1E-115 cells measured according to the
method disclosed by D. Hoyer and H.C. Neijt, Mol. Pharm., 33,
303 - 309. Example compound has a pKyq value of 8.87 0.01.

2. their promoting effect on gastric emptying in rats as
indicated in standard in vivo tests when administered i.p. at
doses of about 0.01 to about 1 mg/kg. The compounds to be
tested are administered 15 min. before the administration of
25 glass spheres and gastric emptying is measured 5, 10, 15
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and 30 min. after administration of the spheres. Example

compound has an EDs, of 0.2 mg/kg i.p.

3. their blockade of the Benzold Jarisch Reflex, e.g. as
demonstrated in the test method according to J. R. Fozard,
Naunyn-Schmiedeberg’s Arch. Pharmacol., 326, 36 - 44 (1984).
Example compound has an IDs, of 70 ug/kg.

The compounds of the invention are accordingly indicated for
treating psychiatric disorders, particularly for the treatment of
- énxiety of various genesis and of stress-related disorders. The
compounds of the invention are also indicated for the treatment
of disorders such as social withdrawal, affective disorders,
psychoses, depression, cognitive disorders, disorders of
vigilance, e.g. geriatric illnesses, panic disorders, agora-
phobia, obsessive compulsive disorders.

An indicated daily dosage is in the range from about 0.01 to
about 5 mg of the compounds of the invention conveniently ad-
ministered, for example, in divided doses up to four times a day.

The Example compound is preferred.

The compounds of the invention may be administered in free form
or in pharmaceutically acceptable salt or complex form. Such
salts may be prepared in conventional manner and exhibit the same

order of activity as the free compounds.

The present invention also provides a pharmaceutical composition
comprising a compound of the invention in association with a
pharmaceutically acceptable diluent or carrier. Such compositions
may be formulated in conventional manner. The compounds of the
invention may be administered by any conventional route, for
example parenterally e.g. in form of injectable solutions or
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suspensions, enterally, e.g. orally, for example in the form of
tablets or capsules or in a nasal or a suppository form. Unit
dosage forms contain, for example, from about 2.5 ug to 2.5 mg of
a compound of the invention in free form or in pharmaceutically

acceptable salt form.

In accordance with the foregoing the present invention further-
more provides a compound of the invention for use as a pharma-
ceutical, particularly for use in the treatment of psychiatric
disorders, for example as herein before indicated, e.g. anxiety,
stress-related disorders or depression.

The compounds of formula I in free form or in salt or complex
form have never been specifically disclosed in the literature,

with the exception of:

- 7-hydroxy-1H-indol-3-carboxylic acid-(1H,5H)-8-methyl-8-aza-
bicyclo3,2,1]oct~3~yl-ester which has been mentioned in Mol.
- Toxicol. 1, 341 - 350, 1987 as a possible minor metabolite
produced in the in vitro metabolism of 1H-indol-3-carboxylic
acid-(1H,5H)-8-methyl-8-aza~-bicyclo[3,2,1]oct-3-yl-ester by
differentiated rat and human hepatoma cells;

- 1,2,3,9-tetrahydro-8-hydroxy-9-methyl-3-[ (2-methyl-1H-
imidazol-1-yl)methyl]-4H-carbazol-4~one which has been
mentioned in Bur. J. Cancer Clin. Oncol. 25 (Suppl. 1) 75 -
77, 1989, as a metabolite of 1,2,3,9-tetrahydro~-9-methyl-3-
[(2-methyl-1B-imidazol-1-yl)methyl]-4H-carbazol-4-one.

Thus in yet a further aspect the present invention provides a
compound of formula I wherein

either R; is alkyl(1-4C), and R,, X, Y, n and Z are as defined

above,
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or R, is hydrogen, R;, X, Y and n are as defined above and Z is a
rest of formula (b) or (c) defined above,

"~ in free form or in salt or complex form.

These novel compounds can be prepared as described above for the
compounds according to the invention. The present invention also
comprises the corresponding process for the production of the

novel compounds.
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CLATMS FOR THE CONTRACTING STATES:

AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NL, SE

1. A pharmaceutical composition comprising a compound of

formula I
0
Y”(CHZ)n-Z
(I
¥,,x
OR1 R2
wherein

either R; is alkyl(1-4C), and

R;

is hydrogen, alkyl(1-7C), alkenyl(3-6C), alkynyl(3-10C),
cycloalkyl(3-~7C), cycloalkyl(3-7C)alkyl(1-4C), phenyl,
phenylalkyl(1-3C), alkyl(1-6C)carbonyl, alkyl(1-6C)oxy-
carbonyl, carbamoyl, sulfamoyl or mono- or dialkyl-
(1-6C)carbamoyl or -sulfamoyl,

is CH or N and

is NR3 or 0, R; being hydrogen or alkyl(1-6C), or

Y together are C-A-N or C-A-CH, vherein A is CH=CH or
-(CH;)n-, m being 2 or 3,

is 0, 1 or 2 and

is a rest of formula (a)

(Cﬂz)o
(CHz)p | (CH2)q (a)
NR,

wherein o is 0, pis 0, 1 or 2 and q is 0, 1 or 2, or
o is 1, pis O and q is O or 1, and



-15 - 100-7691

Rs 1is hydrogen, alkyl(1-7C), cycloalkyl(3-6C),
phenylalkyl(1-4C) optionally mono- or di-
substituted by halogen, alkyl(1-4C) or
alkoxy(1-4C),

or a rest of formula (b)

-\

(CHZ)p' (CHZ)O' (CHZ)q' (b)

wherein o’ is 1, 2 or 3, p/ is Oor 1 and q’ is O or 1,

or a rest of formula (c) or (4d)

__r____1/’R5 C—N Re
S

N N

7 S22

| N

Rs Y Rg 7
Ry

(c) ' (d)

vherein one of Rs, Rg¢ and Ry is hydrogen, alkyl(1-6C),
cycloalkyl(3-7C), alkenyl(2-6C), phenyl or phenyl-
alkyl(1-3C) and the 2 others independently are hydrogen
or alkyl(1-6C), provided that Z is not (d) wvhen n is O
and Y is NR3 or (with X) N-A-C,

or R, is hydrogen, R;, X, Y and n are as defined above and Z
is as defined above but not a rest of formula (a) when X is
N,
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in free form or in pharmaceutically acceptable salt or
complex form, in association with a pharmaceutical carrier

or diluent.

A compound of formula I as defined in claim 1, in free form
or in pharmaceutically acceptable salt or complex form, for

use as a pharmaceutical.

A compound of formula I as defined in claim 1, in free form
or in pharmaceutically acceptable salt or complex form, for
use in the treatment of psychiatric disorders.

A compound of formula I as defined in claim 1, in free form
or in pharmaceutically acceptable salt or complex form, for
use in the treatment of anxiety, stress-related disorders,
social withdrawal, affective disorders, psychoses,
depression, cognitive disorders, disorders of vigilance,
panic disorders, agoraphobia or obsessive compulsive

disorders.

A compound of formula I

g (CHy), -2

A (1)

o —2

OR]

wherein
either R; is alkyl(1-4C), and R;, X, Y, n and Z are as
defined in claim 1,
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or R; is hydrogen, R, X, Y and n are as defined in claim 1
and Z is a rest of formula (b) or (c) as defined in claim 1,
in free form or in salt or complex form.
4 compound of formula I as defined in claim 5 wherein R, is

alkyl(1-4C), R, is hydrogen, X is CH, Y is O or NH, n is O
and Z is of formula (a’)

N-R’, (CHy)q-- (a’)

vherein R’, is methyl, ethyl or propyl and q’’ is 0, 1 or 2.

- A compound of formula I as defined in claim 5 which is the

7-methoxy-1B-indol-3-carboxylic acid~(1aH,5aH)-8-methyl-8-
aza-bicyclo[3,2,1]Joct-3a-yl-ester in free form or in salt or
complex form.

A process for the production of a compound of formula I as

defined in claim 5, comprising

a) for the production of a compound of formula Ia

ACAI:
1 (Ia)

"
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wvherein Ry, R;, n and Z are as defined in claim 5, X; is
CH or N and Y; is NR; or 0, Ry being as defined in
claim 5, condensing a compound of formula II

0

OH

;'q/x1 (I)
OR R

1 2

wherein R;, R; and X, are as defined in claim 5, or a
reactive derivative thereof, with a compound of
formula III

HY; -(CH;),-2Z (III)
wherein n, 2 and Y; are as defined in claim 5, or

b) for the production of a compound of formula Ib

' )

? (Ib)
OR] R2
vherein R;, R,, A, n and Z are as defined in claim 5,
alkylating a compound of formula IV
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T e

N (Iv)

wvherein R;, R, and A are as defined in claim 5, with a
compound of formula V

B-(CH;)n-2 v

wherein n and 2 are as defined in claim 5 and B is a
leaving group, or

¢) deprotecting any protected form of a compound of
formula I to obtain a compound of formula I, and

recovering the resulting compound of formula I in free form
or in salt or complex form.
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CLAIMS FOR THE CONTRACTING STATES: ES, GR

1. A process for the production of a compound of formula I
0
AN
' (I)
?/"
OR] RZ
" vherein

either R; is alkyl(1-4C), and

R; 1is hydrogen, alkyl(1-7C), alkenyl(3-6C), alkynyl(3-10C),
cycloalkyl(3-7C), cycloalkyl(3~7C)alkyl(1-4C), phenyl,
phenylalkyl(1-3C), alkyl(1-6C)carbonyl, alkyl(1-6C)oxy-
carbonyl, carbamoyl, sulfamoyl or mono- or dialkyl-
(1-6C)carbamoyl or -sulfamoyl,

X 1is CH or N and

Y is NR; or 0, R; being hydrogen or alkyl(1-6C), or

X + Y together are C-A-N or C-A-CH, wherein A is CH=CH or

~(CH2)p-, m being 2 or 3,

n 150, 1 or 2 amd | D AR
* C L L} S *

Z is a rest of formula (a)

(Cﬂz)o
(CH'Z)p l (Cﬁz)q (a)
NR4

wherein o is 0, pis 0, 1 or 2 and q is 0, 1 or 2, or
o 1is1l, pisOand q is 0 or 1, and
R; 1is hydrogen, alkyl(1-7C), cyecloalkyl(3-6C),
phenylalkyl(1-4C) optionally mono- or di-
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substituted by halogen, alkyl(1-4C) or
alkoxy(1-4C),

or a rest of formula (b)

-\

(CHZ)p' (CHz)o' (an)q' (b)

N

wherein o/ is 1, 2 or 3, p’ is QO or 1 and q’ is 0 or 1,
or a rest of formula (c) or (d)

T
SO
7

R

(c) (d)

wherein one of Rs, R¢ and R; is hydrogen, alkyl(1-6C),
cycloalkyl(3-7C), alkenyl(2-6C), phenyl or phenyl-
alkyl(1-3C) and the 2 others independently are hydrogen
or alkyl(i1-6C), provided that Z is not (d) when n is O
and Y is NR; or (with X) N-A-C,

or R, is hydrogen, R;, X, Y and n are as defined above,

and Z is a rest of formula (b) or (c) as defined above,

in free form or in salt or complex fbrm, comprising

a) for the production of a compound of formula Ia

| * € L M s %
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. (Ia)

wherein R;, R,, n and Z are as defined above, X; is CH
or N and Y; is NR; or 0, R; being as defined above,
condensing a compound of formula II

OH

N (II)

vherein R;, R, and X; are as defined above, or a
~ reactive derivative thereof, with a compound of
formula III
HY; -(CH; )n~2 (I1I)

wherein n, Z and Y, are as defined above, or

b) for the production of a compound of formula Ib

|
A (Ib)

2 AR 0 D O A
l * € L WM § =

I
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vherein R;, R;, A, n and 2 are as defined above,

alkylating a compound of formula IV

To—

N (IV)

wherein R;, R; ahd A are as defined above, with a

compound of formula V -
B-(CH; )n-2 42

wherein n and Z are as defined above and B is a leaving

group, or

c) deprotecting any protected form of a compound of
formula I to obtain a compound of formula I, and

recovering the resulting compound of formula I in free form
or in salt or complex form.

A process according to claim 1 for the production of a
compound of formula I as defined in claim 1 wherein R, is

alkyl(1-4C), R, is hydrogen, X is CH, Y is O or NH, n is O
and Z is of formula (a’)

N-Rfy  (CHp)gq:- (a’)

: £ ¢ L .M 8 =




[ ]
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wherein R’, is methyl, ethyl or propyl and g’’’ is 0, 1 or 2.

A process according to claim 1 for the production of the
7-methoxy-1H~indol-3-carboxylic acid~-(lcH,5«H)-8-methyl-8-
aza-bicyclo{3,2,1]oct-3a~yl-ester in free form or in salt or
complex form.

A compound of formula I in free form or salt or complex
form, whenever produced by a process according to any of

claims 1 to 3.

A process for the preparation of a pharmaceutical

H

composition comprising a compound of formula I

0
Y/(CHZ)I'\-Z

: I
_X (D

-

ORy

wherein
either R; is alkyl(1l-4C), and R;, X, Y, n and Z are as
defined in claim i,

or R; is hydrogen, Ry, X, Y and n are as defined in claim 1
and 2 is as defined in claim 1 but not a rest of formula (a)
vhen X is N,

in pharmaceutically acceptable free form or salt or complex
form,

vhich comprises mixing such a compound with a'pharmaceutical

carrier or diluent.
[

O 1l



