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BENZOC1JOUINOLINE DERIVATIVES 

The present invention relates to novel benzo[g]quinoline derivatives, their preparation, their 

use as pharmaceuticals and pharmaceutical compositions comprising them. 

More particularly the present invention provides a compound of formula I 

I 

R,O 

wherein 

X is = Oor H,H 

Y is -C~-·-..0-, -NH- or -S-, 

R1 is H or (C1.Jalkyl, 

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

(b) 

·~Ra 

·~ii 

(c) (d) 

wherein Rs is H or (C1.Jalkyl and ~ R,, Ra and R, independendy am H, OH, NC>i. 
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CF3, (C1.Ja1kyl, acetyl, CONR1oRu, COOR12 [R11 and R12 independently being H or 

(C1..Jalkyl], CN or (C1..Jalkylsulfonyl, 

is H, (C1..Jalkyl, (C1.Jalkylsulfonyl, trifluoromethylsulfonyJ or a group of fonnula 

wherein n is l to S and m is 1 to 3. and 

~ is hydrogen or halogen, 

fo free base or acid addition salt fonn. 

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 pos~tions 3, 

4a and 1 Oa. The configuration [3R,4aR, 1 OaR] is prefelTCd. 

Halogen 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 R1 are as defmed above, Rz is H, benzyl, 

pyrimidyl, bis(4-fluorophenyl)m~yl, naphthyl or a group of formula (a) as defined above or 

(b') or (c') 

(c') 

1\iiUU( 
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wherein R'6 and R'7 independently are H, OH. N02, CF,, acetyl, COOR12 (R12 being as defined 

above) or CN and R'8 is H, N02 or CN; R., is in position 6 and is H. (C14)alkyl, 

methylsulfonyl, trifluoromethylsulfonyl or a group of formula 

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 fonnula L X is = 0, Y is -~- and R1, R2, R, and R.. 
are as defined above. 

In a further aspect the invention provides a process for the production of the compounds of 

fonnula I and their acid addition salts, whereby a compound of formula ll 

n 

R,O 

wherein X. Y, R1• R3 and R. are as defined above and M is H or an alkali metal. is reacted 

with a compound of fonnula m 

m 
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wherein ~ is as defined above, and the compounds of formula I thus obtained are recovered 
in free base or acid addition salt fonn. 

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

Working up the reaction mixtures obtained 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 COITeSponding compounds 
of fonnula IV 

IV 

R,O 

wherein X, Y, R1, R3 and R.. are as defined above, for example as described in Example I. 

The compounds of formulae m 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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re:felTed to as agents of the invention, exhibit valuable phannacological properties when tested 

in vitro using SRIF receptor expressing cell cultures and in animals, and are therefore useful 

as phannaceuticals. 

In panicular the agents of the invention bind to somatostatin receptors. More particularly they 

are selective antagonists at Somatostatin sst1 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., FBBS LE1TERS 1993, fil: 53-59] 

where they exhibit selective affmity for sst1 receptors with plC50 values between about 7.5 and 

9.5. 

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 immunological diseases, as confinned in a range of standard 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 Diice in the open half of the half enclosed platfonn, a model which is predictable 

for anxiolytic activity (Psychopharmacology, 1986, 89:31-37). 

In the same half enclosed platfonn model, the agents of the invention at the above indicated 

doses also increase vigilance of the mice. The compou~ds 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. Psycbiatly, 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 I to about 10 mg/kg 

s.c., suggesting an antidepressant profile like carbamnepine and lithium, a neuroleptic profile 
like clozapine and an anxiolytic profile like diazepam. 
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Furthermore at said doses the compounds of the invention reduce aggressive behaviour 

(attacks, chases, bites) in the Matched Pairs Situation test in mice [Dixon et al., 1. Clin. 

Psychiatry 55: (9) [Suppl. BJ 4-7 (1994)]. Since as mentioned above they additionally 

attenuate defensive behaviours in the intruder mouse test. the compounds of the invention 

exhibit an ethophannacological profile which is very similar to that of carbamuepine, lithium 

chloride and clozapine. They are therefore indicated for the treatment of affective disordms 

including bipolar disorders e.g. manic-depressive psychoses. ememe psychotic states e.g. 

mania, schizophrenia, and excessive mood swings where behavioural stabilization is desired. 

In addition. the compounds are indicated in anxiety states, generalb:ed 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 sst1 receptor bearing tumors, as indicated in proliferation tests with various 

differc;nt cancer cell Jines and in tumor growth experiments in nude mice with hormone 

dependent tumors [see for example: G. Weckbecker et al., Cancer Research 1994, ~ 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 Jung cancer). 

For all the above mentioned indications. the app.roJ>J:iate dosage will of course vary depending 

upon, for example, the compound employed, the host, ttie mode of administration and the 

nature and severity of the condition being treated. However. in general, satisfactmy results 

in animals are indicated to be obtained at a daily dosage of from about 0.1 to about 10 mglkg 

animal body weight. In larger mammals, for example humans, an indicated daily dosage is 

in the range from about S 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 fonn. 

1be agents of the invention may be administered in flee form or in phannaceutically 

acceptable salt fonn. Such __ salts may be pi:epared in conventional manner and exhibit the same 

... 
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order of activity as the free compounds. 

Compounds having selective sst1 antagonist activity, i.e. showing selective sst1 receptor 

affinity in the above-mentioned binding test with plt:,o values > 7 .0, have never previously 

been described in the art. Such compounds accordingly represent an entirely navel compound 

group. 

Accordingly in a further aspect the present invention provides selective sst1 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 furthennore provides a pharmaceutical composition comprising a 

selective sst1 receptor antagonist, e.g. an agent of the invention in association with at least one 

phannaceutically acceptable diluent or carrier. Such compositions may be formulated in 

conventional manner. Unit dosage forms contain, for example, from about 0.25 to about SO 

mg of an agent according to the invention. 

Selective sst1 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 abov~indications the prefemd compound is [3R,4aR.10aR]-l,2,3,4,4a,S,10,10a­

octahydro-6-methoxy-1-methyl-benzo[g]quinoline-3-carboxylic acid 4-(4-nitro-pbenyl)­

piperazine amide, which is the compound of example 1. Said compound bas high affinity for 

rat sst1 receptms (plCsc,= 9.1) and recombinant human sst1 receptors (p IC50 = 7.7). without 
' 
significant 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 aae also observed with the standard anti-manic drugs lithium and carbamazepine 

at 3-30 mg/kg s.c., sug~sting similar therapeutic effects in man. However. lithium and 
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carbamuepine were found to be less potent and are known to have considerable drawbacks · 

such as narrow therapeutic window and slow onset of action. 

The preferred indications are depression, anxiety and affective disonters, including bipolar 

disorders, e.g. mania. 

In accordance with the foregoing, the present invention also provides the use of a selective 

sst1 receptor antagonist. e.g. an agent of the invention, as a phannaceutical, e.g. for the 

treatment of depression, anxiety and bipolar disorders. 

Moreover the present jnvention provides the use of a selective sst1 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 invention provides a method for the treatment of any 

condjtion mentioned above, e.g. depression. anxiety and bipolar disonters, in a subject in need 

of such treatment. which comprises administering to such subject a therapeutically effective 

amount of a selective sst1 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. 

E1anqple 1: C3R. 4aR, IOaRJ-1.2.3.4,4a,5.lO,JOa-octabydro-ti-metho1y·l·metbyl· 

henzoCvJgginoline .. 3-carhoxyllc acid 4-C4-nill'ft:phevll·Diperazine amide 

a) A mixture of 8.681 g (30 mmol) of [3R,4aR,10aRJ-1-metbyl-3P-methoxycarbonyl-6-

methoxy-l,2,3,4,4aa,S,10,10aj3-octahydro-benzo[g]quinoline, 36 ml of methanol, 36 ml of 

tetrahy~ and 36 ml of lM aqueous sodiom hydroxide solution is vigorously stbred 

during 16 hours at room temperatme. After cooling to 0°, the reaction mixture is filtered 

. ' 
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and the product is washed with cold 2-propanol and dried at 60° in high vacuum. The so 

obtained sodium salt of [3R,4aR,10aR]-1-metbyl-6-methoxy-l,2,3,4,4aa,S,l0,10aP.. 

octahydro-benzo[g]quinoline-3P-carboxylic acid bas a m.p. > 2300 (decomposition); 

[cx]D,20 = -138.3° (0.S % in dimethylformamide/water SO:SO). 

b) A suspension of 2.973 g (10 mmol) of the sodium salt obtained under a) in 24 ml of 

38 % propane-phosphonic 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°. [a]D,20 = 

-128.7° (0.5 % in dimethylformamide). 

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

In the foUowing [3R,4aR,10aR] compounds, Xis 0, Y is C~, R1 is methyl, R.i and R, are as 

indicated (0R3 is in position 6) and R.. is H. 



Bx. Rz R, R, R6 

2 H Me 

3 2-(c) " 

4 II -S02CF3 

s " (4-0H-Ph)Pr 

6 4-(c) Me 

7 2-pyrimidyl II 

8 benzyl II 

9 bis(4-F-Ph)-Me- II 

10 (b) II 2-N02 

11 " II II 

12 II H 4-N02 

-' 

R1 Ra m.p. 

120 

H 190 

II 174 

II 209 

" 185 

213 

130 

* 
H * 
4-CF3 * 
H 223 

[a)20D 

** 
-136.2 

-121.4 

-106.3 

-113.6 

-137.0 

-129.7 

-119.5 

-97.9 

-116.8 

-99..S 

-131.9 

~ 

i 

.~·· 

-0 

a I .. 
I 



., 
• 

s 
13 n 

-S!J2CFs 
II II 106 -113.6 I 

14 " -SO,Me II " 188 -123.4 

IS " Me 2-CN " * -123.6 

16 " " 4-CN " 216 -125.7 .. -::-. 
17 2-(c) " S-CN 205 -124.0 

18 1-(d) R, = H II * ~121.3 --
19 (b) II 4-0H H 287 -116.7 

20 II " 4-Ac II 214 -116.3 

21 " " 4-CF3 " 119 -110.4 

22 (a) " Me 192 -118.3 

23 II " H 227 -123.0 

24 2-(c) " 6-BnO 147 -100.0 

2S (b) II 4-COOMe H 251 -124.0 

a 
1-
\0 



;l 
===~· 

Cf.I -=--n Sl -::c: -; 
-9 
iiiiiiiiii :;ti 
-n 

l 

~ en 
:xi ~ 
rnm "m s;: -I 
(") :::c 
ITl > Oen 

CCI 
m m z 

26 " 

27 " 

28 " 

29 II 

30 .. 

31 l(d) 

R, = 6-CN 

32 l(d) 

R,=7-cN 

33 l(d) 

R, = 8-Cl 

.; 

.. 4-NH2CO II 

' 

" 4-diBt-NH2CO II 

II 2-CN 4-N02 

" 3-N02 H 

II 2-MeSC>i 4-N02 

" 

II 

" 

260 -104.9 

163 -103.5 

191 -121.3 

95 -101.7. 

271 -92.9 

195 -106 

195 -106 

245 -101 

• .. 

~ 

I 

. ...:··. 

-fl,) 

I 
\D 
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In the foJlowing racemates, X is O. Y is O. R1 is methyl, Rz and R3 are as indicated (0R3 is in 

position 6) and R.c is H. 

Ex. Rz R3 Rs ~ R., Ra m.p. Config. 

34 2-(c) Me H 179 (1) 

3S " It II 167 (2) 

36 (b) II 4-N02 H 176 (1) 

37 " " ti II • 222 (2) 

38 2-(c) .. 
6-CF3 154 (l) 

39 II II It 142 (2) 

40 II H 

3-CF3 138 (1) 

In the followjng [3aR,4aR,10aR] compound, Xis 0, Y is Cffi. R1 is methyl, Rz and R3 are as 

indicated (OR3 is in position 6) and R.t is 9-Br. 

Ex. 'Ri R3 Rs ~ R, Ra m.p. [a1°o 

** 
41 (a) Mc Me 216 -98.6 

In the following [3aR,4aR,10aR] compound, X is o. Y is c~. R1 is H, Ri and R3 are as 

indicated (OR, is in position 6) and R.. is H. 
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Ex. Rz 

42 (b) 

R, 

Me 

I• : 

Rs 

14 

~ R, Ra m.p. [al2°o 

*** 
4-NC>i H 226 -115.S 

In the following racemate. X is H.H, Y is s. R1 is methyl. Rz and R, are as indicated (OR3 is in 

position 6) and R.. is H. 

Bx. R1 R3 Rs ~ R, Ra m.p. Config. 

43 2-(c) Me H 128 (2) 

In the following raccmate. X is 0, Y is HJL R1 is methyl. ~ and R, are as indicated (OR, is 

in position 7) and R.. is H. 

Ex. Ri 

44 (b) 

Me=methyl 

Bn = Benzyl 

R, 

Me 

Et =Ethyl 

Ac= acetyl 

Rs ~ R, Ra m.p. Config. 

(decomp.) 

4-N<>z H 284 r (1) 

Pr = propyl ?h = phenyl 

* : amorphous ** : O.S ~ in DMF •••: 0.2S~ in DMF 

(1) = [3RS,4aRS,10aRS] racemate 

(2) = [3SR.4aRS.10aRS] racemate 

1iiii1Ur THIS SHfET HAS BEEN 
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(3S.4aS.10aSJ-1.2.3.4.fa.S.10.10a-octahydro.fi .. methuY·l·methyl. 

hepzol&Jguinollne-3-carboxyltc acid 4-C 4-nitro-phenyll-plJ)!tazine amide 

Optic8;1 isomer of the compound of example l, produced in analogous manner to example 1. M.p. 

(HCI salt)= 254°; [a]20
D (free base)=+ 135.3° (0.SCJb in DMF). 
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CLAIMS: 

I. A compound of formula I 

fN/Rz x_J 
}\_ I 

R1 

R,O 

wherein 

X is =Oor H,H 

Y is -C~-. -0-, -NH- or -S-. 

R1 is Hor (C1-4)alkyl, 

R2 is H, benzyl, pyrimidyl, bis(4-fluorophenyl)methyl or a group· of fonnula 

~ 
_;N~ 
R5 0 

(a) (b) 

~Ra 
·~N 

(c) 

~R, 
or~ 

(d) 

wherein R, is H or (C1_.)a)kyl and ~ R..,, Ra and R, indeperidently are H, OH, 

NC>i, CF3, (C1..Jalkyl, acetyl, CONR1.,R11, COOR12 [R11 and R12 independently 

being H or JC1.Jalkyl], CN or (C1.Jalkylsulfonyl, 

THIS SHEET HAS BEEN 
REPLACED 
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R3 . is H. (C1.J8:1kyl. (C1.Jalkylsulfonyl, trifluoromethylsulfonyl or a group of formula 

wherein n is 1 to S and m is 1 to 3. 

in free base or acid addition salt form. 

2. A compound of fonnula I according to claim 1, wherein X, Y and R1 are as defined in 

claim 1. Ri is H. benzyl. pyrimidyl. bis(4-fluorophenyl)methyl, naphthyl or a group of 

formula (a) as defined in claim 1 or of fonnula (b') or (c') 

' 

(b') (cf) 

wherein R'6 and R'7 independently are H. OH, N02, CF3, acetyl, COOR12 (R12 being as 

defined in claim 1) or CN and R'8 is H. N02 or CN, R3 is in position 6 and is H, 

(C1..Jalkyl,_methylsulfonyl, trifluoromethylsulfonyl or a group of formula 

wherein n and m are as defined in claim 1 and R.. is hydrogen. the configuration in 

positions 4a and lOa being R, in fJee base or acid addition salt form. 

THIS SHEET HAS BEEN 
REPLACED 
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3. A compound of claipi I which is [3R,4aR,10aR]-l,2,3,4,4a,5,10,10a-octahydro-6-methoxy­

l-methyl-benzo[g]quinoline-3-carboxylic acid 4-(4-nitro-phenyl)-piperazine amide, in free 

base or acid addition salt fonn. 

4. A selective antagonist at somatostatin sst1 receptOrs, for use as a pharmaceutical. 

S. A process for the preparation of a compound of formula I as 4efined in claim 1, or a salt 

thereof, which includes the step of reacting a compound of formula n 

n 

R,O 

wherein X, Y. R1, R3 and R.. are as defined in claim l and Mis Hor an alkali metal, with 

a compound of formula m 

I\ 
HN N-Rz· 

\_j m 

wherein~ is as defined in claim 1, and recovering the thus obtained compound of formula 

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 fonn, for use as a phannaceutical. 

.. 

• 
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7. A compound of any911e of claims 1 to 4 in free base or phannaceutically acceptable acid 

addition salt form, for use in the treatment of depression, anxiety and bipolar disorders. 

8. A phannaceutical composition comprising a compound of anyone of claims 1 to 4 in free 

base or pharmaceutically acceptable acid addition salt form, in association with a 

pharmaceutical cmier or diluent. 

9. The use of a compound of anyone of claims I to 4 in free base or phannaceutically 

acceptable acid addition salt form, as a pharmaceutical, for the treatment of depression, 

anxiety and bipolar disoniers. 

10. The use of a compound of anyone of claims 1 to 4 in free base or phannaceutically 

acceptable acid addition salt form, for the manufacture of a 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 anyone of claims 1 to 4 in free base or 

pharmaceutically acceptable acid addition salt fonn. 


