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The present invention relates to novel benzo[glquinoline derivatives, their preparation, their
use as pharmaceuticals and phérmaceutical compositions comprising them.

More particularly the present invention provides a compound of formula I

RO R,

wherein

X is =0or HH

Y is -CH,-,.-O-, -NH- or -S-,

R, is H or (C,Jalkyl, .

R, is H, benzyl, pyrimidyl, bis(4-fluorophenyl)methyl or a group of formula
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(a)

() (=) (d)

wherein R, is H or (C,Jalkyl and R, R, R, and R, independently are H, OH, NO,,
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CF,, (C,alky, acetyl, CONRR,;, COOR,; [R,; and Ry, independently being H or
(C,Jalkyl], CN or (C, Jalkylsulfonyl, |
Ry is H, (C,alkyl, (C, )alkylsulfonyl, trifluoromethylsulfony] or a group of formula

HO—@———(CHz)n—— or HO—@—O—@-—(CH,)E—

wherein nis 1 to 5 and m is 1 to 3, and
R, is hydrogen or halogen,
in free base or acid addition salt form.

The invention includes the enantiomers as well as their mixtures, e.g. the epimeric or racemic
mixtures which may be present on account of the asymmetrical carbon atoms in positions 3,
4a and 10a. The configuration [3R,4aR,10aR] is preferred.

Halogeti is fluorine, chlorine, bromine or iodine, preferably chlorine or bromine.

The above-defined alkyl groups preferably represent methyl.

In one group of compounds of formula I, X, Y and R, are as defined above, R, is H, benzyl,
pyrimidyl, bis(4-fluorophenyl)methyl, naphthyl or a group of formula (a) as defined above or

) or () _
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R,
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CF[;err], (derr])alkyl, acetyl, CONRerr]Rerr], COOR[err] [Rerr] and
or

R err] independently being H or (dJerr])alkyl], CN
(err])al kyl sul fonyl, ' Rl err] is H ((err])alkyl,

(derr])al kyl sul fonyl, trifluoronethylsulfonyl or a group of fornula

[err] or Jerr] wherein nis | to 5 and m
is 1 to 3, aNP97/03054 Rlerr] 4 is hydgogen or hal ogen, PCI/EPISN26P fee

base or acid addition salt form The invention includes the
enantionmers as well as their mxtures, e.g. the epinmeric or racemc
m xtures which may be present on account of the asymmetrical carbon atons

i n” positions 3, 4a and 10a. The configuration [3R 4aR 10aR] is
preferred. Hal ogen is fluorine, chlorine, bromne or iodine,
preferably chil er ne brom n The above-defined al kyI gr oups
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formula I, sBgve &n 'R, 878, Nb,d&f ICMEIRARO iR pdsition S6 Hnd PRMAY |(C )allq( _
pyrimdyl, bis(4-fl uor(%{)henyl)mat Hyl, naphthyl or a group of for i a) as
def i ned abawéhysulfonyl, trifluorongeshyjsulfonyl or p group of formula

Ho—@——(CHz)n— or Ho—@—o—Q—(CHz)m—'

wherein n and m are as .defmed above and R, is hydrogen, the configuration in positions 4a
and 10a being R.

In another group of compounds of formula I, Xis =0, Yis -CH,- and R, R, R; and R,
are as defined above.

In a further aspect the invention provides a process for the production of the compounds of
formula I and their acid addition salts, whereby a compound of formula II

X -OM
A
R]

RO R,

wherein X, Y, R, Ry and R, are as defined above and M is H or an alkali metal, is reacted

with a compound of formula Il

o\
A I



[err] [err]

(b) (d) WD 97/ 03054

PCT/ EP96/ 02969 wherein R6 and R7 independently are H OH NJerr],
Crlerr], acetyl, COOR[err] (Rlerr] being as defined above) or CN and
Rlerr] is H NJerr] or CN, Rerr] is in position 6 and is H,
(derr])al kyIWORHMA sul fonyl, triifl uorometi]yl sul fonyl or aPCR/ERSS/02959
formul a [err] or [err]

wherein R; is as defined above, and the compounds of formula I thus obtained are recovered
~ in free base or acid addition salt form. | '

The reaction can be effected according to known amide formation methods, for example as
described in Example 1. In formula II, M as an alkali metal is for example sodium.

Working up the reaction mixtures obfained according to the above process and purification
of the compounds thus obtained may be carried out in accordance to known procedures.

Acid addition salts may be produced from the free bases in known manner, and vice versa.
Suitable acid addition salts for use in accordance with the present invention include for

example the hydrochloride.

The starting compounds of formula II may be produced from the comesponding compounds
of formula IV

O—cH,

wherein X, Y, R;, R; and R, are as defined above, for example as described in Example 1.

The compounds of formulae IIT and IV are known or may be produced in analogous manner
to known procedures. See for example European Patent No. 77754.

Compounds of formula I and their pharmaceutically acceptable acid addition salts, hereinafter
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referred to as agents of the invention, exhibit valuable pharmacological properties when tested
in vitro using SRIF receptor expressing cell cultures and in animals, and are therefore useful
. as pharmaceuticals. '

In particular the agents of the invention bind to somatostatin receptors. More particularly they
are selective antagonists at Somatostatin sst, receptors, previously called SSTR-1 receptors
(see Hoyer et al., TiPS, 1995, 16; 86-88), as determined in radioligand binding and second
messenger studies [see for example K. Kaupmann et al., FEBS LETTERS 1993, 331: 53-59]
where they exhibit selective affinity for sst, receptors with pIC,, values between about 7.5 and
95.

The agents of the invention are therefore useful for treatment in anxiety, depression,
schizophrenia, neurodegenerative diseases such as dementia, for the treatment of tumors and
for vascular disorders and irmimnologica.l diseases, as confirmed in a range of standﬁﬂ tests
as indicated below:

At doses of about 0.3 to 3 mg/kg p.o., the agents of the invention increase exploratory
behavior of mice in the open half of the half enclosed platform, a model which is predictable
for anxiolytic activity (Psychopharmacology, 1986, 89:31-37).

In the same half enclosed platform model, the agents of the invention at the above indicated
doses also increase vigilance of the mice. The compounds are therefore indicated for the
treatment of depression, schizophrenia and dementia, in particular of senile dementia of the
Alzheimer type (SDAT).

In the intruder mouse test [Triangle, 1982, 21: 95-105; J. Clin. Psychiatry, 1994, 55:9 (suppl.
B) 4-7), the agents of the invention increase social investigation and reduce defensive
. ambivalence in the treated intruder mouse at indicated doses of about 1 to about 10 mg/kg
§.c., suggesting an antidepressant profile like carbamazepine and lithium, a neuroleptic profile
like clozapine and an anxiolytic profile like diazepam.
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PCT/ EP96/ 02969 wherein R err] is as defined above, and the conpounds
of fornmula | thus obtained are recovered in free base or acid addition salt
form The reaction can be effected according to known am de formation

met hods, for exanple as described in Exanple 1. In fornula ll. Mas_an
al kal i met al WeIHW¥4exanpl e sodi igm Wog ki ng up the reactﬁSH"W?QE es
obtai ned according to the above process and purification of the conpounds
t hus obtained may be carri-ed out in accordance to known procedures. Acid
addition salts may be produced fromthe free bases in known nmanner, and
vice versa. Suitable acid addition salts for use in accordance with the
present invention include for exanple the hydrochl oride. The starting
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formula IV rr
(attacks, chases, bites) in the Matched Pairs Situation test in mice [Dixon et al., J. Clin.

Psychiatry 55: (9) [Suppl. B] 4-7 (1994)]. Since as mentioned above they additionally
attenuate defensive behaviours in the intruder mouse test, the compounds of the invention
exhibit an ethopharmacological profile which is very similar to that of carbamazepine, lithium
chloride and clozapine. They are therefore indicated for the treatment of affective disorders
including bipolar disorders e.g. manic-depressive psychoses, extreme psychotic states e.g.
mania, schizophrenia, and excessive mood swings where behavioural stabilization is desired.
In addition, the compounds are indicated in anxiety states, generalized anxiety as well as
social and agorophobia, as well as those behavioural states characterized by social withdrawal
e.g. negative symptoms.

The agents of the invention are also effective in the treatment of various kinds of tumors,
particularly of sst, receptor bearing tumors, as indicated in proliferation tests with 'vaﬁous
different cancer cell lines and in tumor growth experiments in nude mice with hormone
dependelit tumors [see for example: G. Weckbecker et al., Cancer Research 1994, 54: 6334-
6337]. Thus the compounds are indicated in the treatment of, for example, cancers of the
breast, the prostate, the colon, the pancreas, the brain and the lung (small cell lung cancer).

For all the above mentioned indications, the appropriate dosage will of course vary depending
upon, for example, the compound employed, the host, the mode of administration and the
nature and severity of the condition being treated. However, in general, satisfactory results
in animals are indicated to be obtained at a daily dosage of from about 0.1 to about 10 mg/kg
animal body weight. In larger mammals, for example humans, an indicated daily dosage is
in the range from about 5 to about 200 mg, preferably about 10 to about 100 mg of the
compound conveniently administered in divided doses up to'4 times a day or in sustained
release form.

The agents of the invention may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the same
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as described in Exanple 1. The conpounds of fornulae Il and IV are known
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PCT/ EP96/ 02969 referred to as agen?s of the invention, exhibit
val uabl e pharmacol ogi cal properties when tested

order of activity as the free compounds.

R Compounds having selective sst, antagonist activity, i.e. showing selective sst; receptor
affinity in the above-mentioned binding test with pIC,, values > 7.0, have never previously
been described in the art. Such compounds accordingly represent an entirely novel compound

group.

Accordingly in a further aspect the present invention provides selective sst, receptor
antagonists for use as pharmaceuticals, more specifically for treatment in the above-
mentioned conditions, e.g. depression, anxiety and bipolar disorders.

The present invention furthermore provides a pharmaceutical composition comprising a
selective sst, receptor antagonist, e.g. an agent of the invention in association with at least one
pharmaceutically acceptable diluent or carrier. Such compositions may be formulated in
conventional manner. Unit dosage forms contain, for example, from about 0.25 to about 50
mg of an agent according to the invention.

Selective sst, receptor antagonists, e.g. agents of the invention may be administered by any .
conventional route, for example parenterally e.g. in form of injectable solutions or sus-
pensions, or enterally, preferably orally, e.g. in the form of tablets or capsules. '

For all the above indications the preferred compound is [3R,4aR,10aR]-1,2,3,4,42,5,10,102-
octahydro-6-methoxy-1-methyl-benzojglquinoline-3-carboxylic acid  4-(4-nitro-phenyl)-
piperazine amide, which is the compound of example 1. Said compound has high affinity for
rat sst, receptors (pICy,= 9.1) and recombinant human sst, receptors (p IC,, = 7.7), without
z;ignificant activity for a wide range of neurotransmitter receptors. At 1-10 mg/kg s.c., the
compound clearly lowers aggressive behaviour in the above-mentioned Matched Pairs
Situation test and reverses social withdrawal in the above-mentioned intruder mouse test.
These effects are also observed with the standard anti-manic drugs lithium and carbamazepine
at 3-30 mg/kg s.c., suggesting similar therapeutic effects in man. However, lithinm and

n



in vitro using SRIF receptor expressing cell cultures and in animls, and
are therefore useful as pharmaceuticals. In particular the agents of the
i nvention bind to somatostatin receptors. Mre particularly they are

sel ective antagoni sts at Sonatostatin sst[err] receptors, previously called
SSTR-1 receptors (see Hoyer et al., TiPS, 1995, 16; 86-88), as determ ned

i n radiol i gawD wses4ng and secong nessenger studies [see fACTHEFHIN K
Kauprmann et al., FEBS LETTERS 1993, 331:® 53-59] where they exhibit
selective affinity for sst[err] receptors with plCerr] val ues between
about 7.5 and 9.5. The agents of the invention are therefore useful for
treatment in anxiety, depression, schizophrenia, neurodegenerative di seases
such as denentia, for the treatnment of tunors and for vascular di sorders
and i nmunol ogi cal di seases, _as, confirnmed in a rangg of stand rd tests as
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test [Triangle, 1982, 21: 95-105; J. din. Psychiaty, 1994, 55:9 (suppl. B)
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Moreover the present jnvention provides the use of a selective sst, receptor antagonist, e.g.
an agent of the invention, for the manufacture of a medicament for the treatment of any
condition mentioned above, e.g. depression, anxiety and affective disorders.

In still a further aspect the present inQention provides a method for the treatment of any
condition mentioned above, e.g. depression, anxiety and bipolar disorders, in a subject in need
of such treatment, which comprises administering to such subject a therapeutically effective
amount of a selective sst, receptor antagonist, e.g. an agent of the invention. -

The following examples illustrate the invention. The temperatures are given in degrees Celsius
and are uncorrected.

a) A mixture of 8.681 g (30 mmol) of [3R.4aR,10aR]-1-methyl-3B-methoxycarbonyl-6-
methoxy-1,2,3,4,4a0,5,10,10aB-octahydro-benzo[g]quinoline, 36 ml of methanol, 36 ml of
tetrahydrofuran and 36 ml of 1M aqueous sodinm hydroxide solution is vigorously stirred
during 16 hours at room temperature. After cooling to 0°, the reaction mixture is filtered
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PCT/ EP96/ 02969 Furthernore at said doses the compounds of the

i nvention reduce aggressive behaviour (attacks, chases, bites) inthe -

Mat ched Pai r | ion test in mce [Dixon et al., J. ry 55:
(9) [ Suppl. &f‘?y’é} 1994)]. Sinceé as meng i oned above they ad‘c:if IonalTy

at tenuat e def ensi ve behaviours in the intruder nouse test, the conpounds of
the invention exhibit an ethopharmacol ogi cal profile mhich is very simlar
to_that of carbamazepine, lithiumchloride and cl ozapi ne. They are
therefore indicated for the treatment of affective disorders including

bi pol ar disorders e.g. nmani-c-depressive psychoses extrene psychotic states
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bearing tunors, as indicated in proliferation tests with various different
cancer cell lines and in tunor growth experinments in nude mce wth hornone

dependent {yl ”DthJsgéfsmBCHf 2@9@@{1@ miol) 0 GHPRIANER sflf obthined brties 8Y 84 §'cED
1994, 54: 6334- 63 Thus the conpounds are indicated in the treatnent

of , for exanpl 88 %mg—pbﬁsmpmc anhydride in dimethylformamide (30 mmol) and 10 ml of
absolute pyridine is stirred during 15 minutes at room temperature. After addition of

2,07 g (10 mmol) of 1-(4-nitrophenyl)-piperazine, stirring is continued for 16 hours at

room temperature and 100 ml of toluene and 100 ml of 2M aqueous ammonia are added.
The precipitated crystals are filtered off, washed with water and toluene, dried and
recrystallised in toluene. The resulting title compound has a m.p. of 218-221°, [&]D,20 =
-128.7° (0.5 % in dimethylformamide).

The compounds of formula I below are produced in analogous manner to example 1.

In the following [3R,4aR,10aR] compounds, X is O, Y is CH,, R, is methyl, R, and R, are as
indicated (OR, is in position 6) and R, is H.



breast, the prostate, the colon, the pancreas, the brain and the |ung
(small cell lung cancer). For all the above nentioned indications, the
approprate dosage will of course vary dependi ng upon, for exanple, the
conpound enpl oyed,- the host, the node of adm nistration and the nature and
severity of the condition being treated. However, in general, satisfactory
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Compounds havi ng sel ective sst[err] antagonist activity, i.e. show ng

sel ective sst[err] receptor affinity in the above-nentioned bindi ng test
with plCferr] values > 7.0, have never previously been described in the
art. Such conmpounds accordingly represent an entirely novel conpound group.
Accordingly i further aspect the present invention-provides selective
sstferr] recéﬁ?%%”&ﬁtagonlsts fort use az phar maceuti cal s, nBEUEBIH29Pi cal | y
for treatnment in the above- nentioned c hditions, e.g. depression, anxiety
and bi pol ar di sorders. The present invention furthernore provides a
pharmaceutical conposition conprising a selective sst[err] receptor
antagoni st, e.g.. an agent of the invention in association with at | east one
pharmaceutically acceptable diluent or carrier. Such conpositions nay be
formulated in conventional manner. Unit dosage forns contain, for exanple,
fromeabout 0.25 to about 50 ng of an agent accordlng to the |nvent|on
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PCT/ EP96/ 02969 8 car bamazepi ne
were found to be | ess potent and are known to have consi derabl e drawbacks
such as narrow t herapeutic wi ndow and sl ow onset of action. The preferred

I ndi cati ons are depression, anxiety and affective disorders, including

bi pol ar di sorwom®pP3e84 g. nani a. i n accordance with the for RQEPRS/0296De
present invention also provides the use of 1& sel ective sst[err] receptor
ant agoni st, e.g. an agent of- the invention, as a pharnmaceutical, e.g. for
the treatnment of depression, anxiety and bi pol ar di sorders. Mor eover the
present invention provides the use of a selective sst[err] receptor

ant agoni st, e.g. an agent of the invention, for the manufacture of a

medi canent for the treatnment of any condition nentioned above, e.g.
depression, anxiety and affective disorders.
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In still a further aspect the present invention provides a nethod for the
treatnment of any condition nentioned above, e.g. depression, anxiety and

bi pol ar disorders, in a subject in need of such treatnent, which conprises
adm ni stering to such subject a therapeutically effective anmount of a

sel ective sst&'err receptor antagoni st, e.g. an agent-of the invention.

The foll ow ng s illustratd the invention. The tenper RAIVEPI6/I2962 gi ven
i n -degrees Cel sius and are uncorrected. 13 Example 1: [3R, 4aR

10aR] - 1, 2, 3, 4, 4a, 5, 10, 10a. oct ahydr o- 6- et hox- 1- net hyl -

benzo[ g] gui nol i ne- 3-carboxylic acid 4-[4-nitro-phenyl)-piperazine am de

a) A mxture of 8.681 g (30 mol ) of

[ 3R 4aR, | 0aR] - | - et hyl - 3[ err] - met hoxycar bonyl - 6-

met hoxy-1, 2, 3,4,4a[err],5, 10, 10a[ err] - oct ahydr o- benzo[ g] qui noline, 36 m of
met hanol , 36 m of _ t et rahydr of ur an and 36 m of 1M aqueous sodi um
hydr oxi de | ghd 4 in® riéenpiduURli AT : i . m. .
tenperatur?%\gfﬁogﬁwiggol I n tbﬁol gr {s (?ﬁlé ]?ggw’%%gx%%%mfgﬁ@gﬂ“ n
VWO 97/ 03054position 6) and R, is H.
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"Ex.
“34
35

36

37

Iss

H39
B

In the following [3aR,4aR,10aR] compound, X is O, Y is CH,, R, is methyl, R, and R, are as
indicated (OR, is in position 6) and R, is 9-Br.

In the following [3aR,4aR,10aR] compound, X is O, Y is CH,, R, is H, R, and R, are as
indicated (OR,; is in position 6) and R, is H.



and the product is washed with cold 2-propanol and dried at 60 in high
vacuum The so obt ai ned sodi um salt of

[ 3R 4aR, | GaR] - | - net hyl - 6- met hoxy-1, 2, 3, 4,4af[err],5,10,10af[err] -

oct ahydr o- benzo[ g] qui nol i ne-3[ err]-carboxylic acid has a map. > 230
(deconposi tion); [[err]]D,20 = -138.3 (0.5 %in - .

di net hyl f or neiwaelemeaesder 50: 50). ;b) Aﬁuspenm on of 2. 97PCI/RPIONM| ) of
t he: sodi um salt obtai ned under a) in 24 38 % propane- phosphoni c

anhydride in dinethylformam de (30 mmol) and 10 ml of absol ut e
pyridine is stirred during 15 m nutes at roomtenperature. After .addition
of 2.07 g (10 mmol) of |-(4-nitrophenyl)-piperazine, stirring is
continued for 16 ‘hours at - roomtenperature and 100 m of toluene and
100 M of 2M aqueous anmoni a are added. The precipitated crystals are
filtered off, washed mnth water and toluene, dried and recrystalllsed
i n tol uene. FFee==e8 AR AAaai s i . @i

= -128&(0. R’an m?thyl
bel ow are pjjoduced i n angl ogous
[3R 4aR | Gajf] conpounds, X is O,
Rlerr] are § '

“W{

97/ 03054
In the following racemate, X is HH, Y is S, R, is methyl, R, and R, are as indicated (OR, is in
position 6) and R, is H.
In the following racemate, Xis O, Y is HH, R, is methyl, R, and R, are as indicated (OR, is
in position 7) and R, is H.
R R, R, m.p. - | Config.
(decomp.)
4NO, |H 284 . N¢))
Me = methyl Et = Ethyl Pr = propyl Ph = phenyl
Bn = Benzyl Ac = acetyl
* : amorphous **:05 % in DMF ***: 0.25% in DMF
(1) = [3RS,4aRS,10aR S} racemate
(2) = [3SR,4aRS,10aRS] racemate
ns Sheet Has Been Replaced :
T " ey
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[err] VO 97/ 03054

-PCT/ EP96/ 02969 [err] WO 97/ 03054
PCT/ EP96/ 02969 12 [err] . WO 97/ 03054
13 . : PCT/ EP96/ 02969

WO 97/03054 i 15‘ PCT/EP96/02969

Optica] isomer of the compound of example 1, produced in analogons manner to example 1. M.p.
(HCI salt) = 254°%; [0]®,, (free base) = + 135.3° (0.5% in DMF).



13 In the followi ng racemates, X is 0, Yis O, Rerr] is

pasition 6 and ra isr oo oo oo Loeter " N OOARR) VN
m p. Conffg.t M s =+

Rl err] R err} Rl err] Rl err]
34 2-(c) Me -
179 (1) WO97/03054 35 i e " PCT/EP96/02969
"o 167 '
(2) 36 (b) " ' 4-NJ err]
H 176 (1) .37 " "
" ' " _ 222 (2) 38
2-(c) " ~ 6- CF[ err]
154 (1) 39 " ' "
" 142
(2) CLAIMS#0 "
3-CF[err] 138 (1) - In the follow ng [ 3aR, 4aR, | 0aR]
conmpound, X is O, Yis CHerr], Rerr] is methyl, Rerr] and Rlerr] are as
indicated (OR3 is in position 6) and R err] is 9-Br. Ex
Rl err] R[err] R err] Rl err] Rerr] - R err] m p.
[err] A compound of formula I
R

wherein

X is =Oor HH

Y is -CH,, -O-, -NH- or -S-,

R, is H or(C,)alkyl,

R, is H, benzyl, pyrimidyl, bis(4-ﬂuorophenyi)methyl or a group of formula

. o or
IN R-] 2N
R o
(a)

(b) () ()

wherein R; is H or (C,)alkyl and R, R;, R; and R, independently are H, OH,
NO,, CF;, (C,alkyl, acetyl, CONR,(R;;, COOR,, [R, and R,, independently
being H or (C,Jalkyl], CN or (C, Jalkylsulfonyl,
\ . .
This Sheet Has B THIS SHEET HAS BEEN

LT ' REAcE




B \
* 41 (a)

Me Me ) T
216 -98.6 In the fol | owing [3aR, 4a|1Im,ImHm i s
0, Yis CHerr], Rerr] is H Rerr] and Rerr] are as & ﬂm’(i” ted
(OR3 is in position 6) and Rlerr] is H. r LN sWo
97/ 03054 14 PCT/ EP96/ 02969 . Ex.
Rl err] WOJ703054 Rlerr} Rl err] R er r PCT/EP96/02968 o 1 |
m p. [err]

17

R;. is H, (C,akyl, (C, Jalkylsulfonyl, trifluoromethylsulfonyl or a group of formula

H \— ) —(CH)- or HO—'@—O—@—(CHz)E,—

whereinnis1toSand mis 1 to 3,

in free base or acid addition salt form.

2. A compound of formula I according to claim 1, wherein X, Y and R, are as defined in

claim 1, R, is H, benzyl, pyrimidyl, bis(4-fluorophenyl)methyl, naphthyl or a group of
formula (a) as defined in claim 1 or of formula (b") or (¢')

R.‘l

®) : ©

wherein R’; and R, independently are H, OH, NO,, CF,, acetyl, COOR,, (R;, being as
defined in claim 1) or CN and R’ is H, NO, or CN, R, is in position 6 and is H,
(C,.Jalkyl, methylsulfonyl, trifluoromethylsulfonyl or a group of formula

HO—@-—(CHz)n—- or HO-@-O——@—(CHZ o

wherein n and m are as defined in claim 1 and R, is hydrogen, the configuration in
positions 4a and 10a being R, in free base or acid addition salt form.

This Sheet Has Been Rei

T
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42 : (b) Me 4-NJ err]

\
r [ I —

226 -115.5 In the follow ng racenate, "
Rlerr] is methyl, R2 and R3 are as indicated (OR[err] is H'm'”"" "’m'm”m
position 6) and Ré is H Ex.
Rlerr] Rerr] R[err] Rerr] . m p. Conflg
2-(c) M WO i ) H PCT/EIM”@
(2) Inthefollovmngrace e, Xis 0, Yis H,HR[err] |s
methyl, Rlerr] and Rlerr] are as indicated (OQ[err] S
position 7) and Rlerr] is H. R err] ' R[err]
(jogzz(r)]rrp ) 3 A Slpyng of clairk' ({g{alh is [3ﬂa‘ii,fdaxbé,2,3 445, 10,10a-octsbg o Cinethoxy-
4-NJ err] -ﬂnbthyl-benzo[g]qumolme-3—carﬁ&9hc acid 4-(4-mt(ol;)henyl) Flperazme amide, in free
met hyl i, = Eth Pr propyl Ph = pheny Bn =
Benzyl A asea(g@f:%addmon salt fom. . 51 phous **: 0.5 %in DVMF  ***:
0.25% in DWVF (D) [ 3RS, 4aRS, 10aRS] racerrate (2) =

[ 3SR, 4aRS, | CaRS] racemate
_ 4. A selective antagonist at somatostatin sst, receptors, for use as a pharmaceutical.

5. A process for the preparation of a compound of formula I as defined in claim 1, or a salt
thereof, which includes the step of reacting a compound of formuta II

X .OM
B
R,
R,O R,

wherein X, Y, R, R; and R, are as defined in claim 1 and M is H or an alkali metal, with
a compound of formula III o

o\
/e -

wherein R, is as defined in claim 1, and recovering the thus obtained compound of formi:la
I in free base or acid addition salt form.

6. A compound of anyone of claims 1 to 3, in free base or pharmaceutically acceptable acid
addition salt form, for use as a pharmaceutical.



WO 97/ 03054

Z)gw =Poe/ gégggs 10aS]-1.2.3.4.4a.5.10. 10a- oct ahydr o- 6- M‘l“\“&‘n‘ﬁ&m‘\e _

benzo[ g] qui nol i ne- 3-car boxylie acid 4-(4-nitro-phenyl)-piperazine am de
Optical isomer of the conmpound of exanple 1, produced in anal ogous nmanner
to exanpl e 1WOM930S¢HCl salt) = 254; [err] (free base) = +PEHA (0.5%
i n; DVF) . WO 97/{)93054 16

PCT/ EP96/ 02969

7. A compound of anyone of claims 1 to 4 in free base or pharmaceutically acceptable acid
addition salt form, for use in the treatinent of depression, anxiety and bipolar disorders.

8. A pharmacentical composition comprising a compound of anyone of claims 1 to 4 in free
base or pharmaceutically aoceptable_ acid addition salt form, in association with a
pharmaceutical carrier or diluent.

9. The use of a compound of anyone of claims 1 to 4 in free base or pharmaceutically
acceptable acid addition salt form, as a pharmaceutical, for the treatment of depression,
anxiety and bipolar disorders.

10. The use of a compound of anyone of claims 1 to 4 in free base or pharmaceutically
acceptable acid addition salt form, for the manufacture of 2 medicament for the treatment
of depression, anxiety and bipolar disorders. '

11. A method for the treatment of depression, anxiety and bipolar disorders in a subject in
need of such treatment, which comprises administering to such subject a therapeutically
effective amount of a compound of anyonme of claims 1 to 4 in free base or
pharmaceutically acceptable acid addition salt form.



. GLAI VB: . . 1. A conpound of formula | [err] Case 100-8217
wherein ’ X is =0o0or HH @ ~ Yis -CHerr]- -Ob-NHl- or
-S-, ) Rlerr] is Hor (([err]2al kyl, R2is H benz
pyrimidyl, bis(4-fluorophenyl)methyl or a group of fornul 2REPLACEMENT SHEET

CF;, (C|_4)alky1, acetyl. CONRIORII’ COORlz :[&Q:_Rll and Rl2 independently bEing H or
(C,.Dakkyl], CN or (C, Jalkylsulfonyl, |
R, is H, (C, Jalkyl, (C,,)alkylsulfonyl, trifluorpmethylsulfonyll or a group of formula

HO'—O—(CHZ)II— or HO-—@——O—@ (CH,)=

whereinnis 1 to 5 and mis 1 to 3, and

R, is hydrogen or halogen,
in free base or acid addition salt form.

The invention includes the enantiomers as well as their mixtures, ¢.g. the epimeric or racemic
mixtures which may be present on account of the asymmetrical carbon atoms in positions 3,
4a and 10a. The configuration [3R,4aR,10aR] is preferred.

Halogen is fluorine, chlorine, bromine or jodine, preferably chlorine or bromine.

The above-defined alkyl grdups preferably represent methyl.

In one group of compounds of formula I, X, Y and R, are as defined above, R, is H, benzyl,

pyrimidyl, bis(4-fluorophenyl)methyl, naphthyl or a group of formula (a) as defined above or
®) or () -

®) X(5)

REPLACEMENT SHEET

11FEB 1998




perr -
(a)
wherein R err]

(derr])al kyl,
| ndependent |y

[err],

(b)

is Hor (C[err])
i ndependently are H, OH,

acetyl,

(err])al kysul fonyl,

PCT/ EP96/ 02969

R3is H (Cerr])alkyl,

group of formul a

wherein nis 1

[érr]

CONR[err]Rerr],

) RS
al kyl 12nd Rl err

(err])al kyl sul fonyl,
[err] ,

or

g err] Case 100-8217
Rlerr], Rerr] and R err]

, CF
COOR[ gqur ]er { ]R[ err ][%EWEW ]SHEE[
being Hor ((err])alkyl], CN or

WD 97/ 03054

17
trifluoronethylsul fonyl or a
[err]

) =)

< Z
= j=: | | |
ALINRE
= | & o)
Z|3(6 (% |3
< | < |8 | | v




-izn free base or ,acid, addition salt form 2. Case r00¥21thd of
formula | accor di ng to claim1, wherein X, Y and Rlerr] are as defined in

claim1, Rerr] is H benzyl, pyrinidys, bis(4-fluorophenyl)
napht hyl or a group of formula (a) as defi néﬁwmgﬂrnﬁ%gr

of formula (b') or (c') wherein R [err] and
R [err] independently are H OH, NJerr], CFlerr], acetyl, COOR err]
(Rlerr] being as : defined in clalml) or ON and Rlerr].

H NJerr] or CN, R3|S|np03|t|on6and|sH

(derr])al kyl, nethylsulfonyl, trifluoromethylsulfonyl or a group of

formul a [err] or : [err] wherein n and m
ar e as kel . _ , e Lot ion

In the following racemate, X is HH, Y is S, R, is methyl, R, and R, are as indicated (OR, is in
position 6) and R, is H. -

In the following racemate, X is O, Y is CH; R, is methyl, R, and R, are as indicated (OR, is
in position 7) and R, is H.

Me =methyl - Et= Ethyl Pr=propyl Ph = phenyl

Bn = Benzyl Ac = acetyl

* : amorphous **:05 % in DMF ***: 0.25% in DMF
~ (1) = [3RS,4aRS,10aRS] racemate

(2) = [3SR,4aRS,10aRS] racemate
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.poSi t and_10a, bei ng R in free base or acid additi Cass208-8217 m
WO 97/ 03054 Cee

3 :
-E%EEBW il ler 16 1cpLAGEMENT SHEET
[ 3R 4aR 0aR] -'1, 2, 354, 44, 5, 10, | Oa- oct ahydr o- 6- met hoxy-

1- met hyl - benzo[ g] qui nol i ne- 3-carboxylic acid 4-(4-nitro-phenyl)-pi perazi ne

amde, in free base or: acid addition salt form 4. A sel ecti.ve
ant agoni st at somatostatin sst[err] receptors, for use as a pharnaceutical.
5. A process for the preparation of a conpound of fornula | as defined in
claiml1, or a salt t hereof, which includes the step of reacting a

conpouﬁﬂmg:orrml all [err] I

1. A compound of formula I

wherein
X is =0or HH
Y is -CH,-, -O-, -NH- or -S-,
R, is Hor(Coalkyl,
. R, is H, benzyl, pyrimidyl, bis(4-flucrophenyl)methyl or a group of formula

’ . or
N R, N :
()

(b) (e) . (@

wherein R; is H or (C,)alkyl _and Re Ry, Ry and R, ip@epenggn;_ly are H, OH,
NO,, CF,, (C,alkyl, acetyl, CONR,iR,;, COOR,, [Ru. Ry, and R, independently

being H or (C,Jalkyl], CN or (C, Jalkylsulfonyl, REPLACEMENT SHEET

11FEB 1998




wher éi mRﬁeLr and Rlerr] are as define€ase10082%¥1 and Mis

o T R e s

claim1, ‘and recow he thus obtai ned conpound of f%mEEMENT SHEET n

free base or acid addition salt form 6. A conpound of “anyone of claims
1to 3, in free base or phar maceutically acceptable acid addi tion

;?;%—; E{:gg ;n ogfggg %S F as, aa.IEy w?ﬁﬁﬂ;'llsﬁ%dyl, triﬂudmmeihﬁisti\“gn%ép % gﬁftllp of formula

HO-@—(CH,)n—— or HO_@'_O_@-_(CH‘I)m—

wherein nis 1 to 5 and m is 1 to 3, _and R, is hydrogen or halogen
in free base or acid addition salt form.
2. A compound of formula I according to claim 1, wherein X, Y and R, are as defined in

claim 1, R, is H, benzyl, pyrimidyl, bis(4-fluorophenyl)methyl, naphthyl or a group of
formula (a) as defined in claim 1 or of formula (b") or (c")

wherein R’; and R’, independently are H, OH, NO,, CF,, acetyl, COOR;; (R, being as
defined in claim 1) or CN and R';is H, NO, or CN, R, is in position 6 and is H,
(C,alkyl, methylsulfonyl, triflucromethylsulfonyl or a group of formula

HO—-@-— (CH)— or HO—@-O—-@—(CH;)HI—

wherein n and m are as defined in claim 1 and R, is hydroge , the configuration in
positions 4a and 10a being R, in free base or acid addition salt form.
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7. A crorrpound of anyone of clains 1 to 4 in free base or phar maceutlcally

accept abl e aci d addition salt form for use in the tr ff
depression, anxiety and bipol ar di sorders. 8. A phar mac i'¢a
conposition conpri-sing a conmpound of anyone of clainms 1 to 4 in £
base or phar maceut ically acceptable acid addition salt form i Ub®
wth a phar i cal ca%*ﬁrmﬂm%h%%womwe use OQEME
of .anyone of cl ai to 4 in free ba maceut i cal ly —accept abl e
aci-d addi t i NTERNATIONALMPPHICATION PUBIESEED UNBER THEPATERT COOPERETIONGIREATY (PCT)

depr essi Internationaf Phicnt Claksifidafion 63 POT I P11 S IS
cogpounc %Cwéggg g%aig%‘{ #gg 4 ih i &@M’é‘%"“ﬂ'ﬁ“ﬁ%@%ﬁ g:'il | YO 9703054
Ak £ m . |

accept abl e f 1 bu8) xeoi-Rdtbo o bs
t he tI‘EﬁLIIb'IIL ot —depresstom—anxtety—pahd b. |Ju: & di Sot-6e +1-
met h@d fl¢an) Ihiagatiosabfiphivh Nihbestl € DI BVEDSH/029891 74 Commpn B@bﬁepuvasrsmmammmm

subj ect k%Ingaqo d_of such treatnent. whi ch THRPF: Ligstesse s CH-O0BeHGH o
c 'H'Eﬁg“ﬁ

such "sufj 2t cal | ys"“'“g%“é"f’??bt i ve amount of a conpound of :
anyofie ¢f clains 1 to 4 in free base or (81) DRiBALIBGRL AL Q8 A ABCLLCDE 2B B, BY,
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(57) Abstract

The invention provides compounds of formula () Rz
.wherein X, Y, Ri, Rz, Rs and R4 arc as defined in ”
the description, and a process for preparing them. The N
compounds of formula (I) are useful as pharmaceuticals. N\)




