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1. A compound selected from substituted indole of
formula (I):
R2
N “—R3
(1)
Ry
in which:
- A represents a ¢ bond or a radical of the
formula ~CH-,
OR4
- Ry represents hydrogen, Hhalogen, hydroxyl,

linear or branched alkoxy having 1 to 4 carbon atonms,
linear or branched alkyl having 1 to 6 carbon atoms
optionally substituted with up ¢to 3 halogen, oxo0,
hydroxyl or alkoxy having 1 to 4 carbon atoms,

B -I?
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- Rz represents carboxyl, linear or branched
alkoxycarbonyl having 1 to 6 carbon atoms and optionally
substituted with optionally substituted phenyl;
phenyloxycarbonyl, substituted phenyloxycatbonyl,
carbamoyl, carbamoyl substituted on the nitrogen with up
to 2 linear or branched alkyl having 1 to 6 carbon atoms
or cycloalkyl having 4 to 7 carbon atoms; and in the case

where A is a radical of the formula -CH- , Ry caﬁigige

represent R7
fee hydrogen,
- R3 represents hydrogen, linear or branched alkyl

having 1 to 6 carbon atoms and optionally substituted
with up to 3 halogen, oxo, linear or branched alkoxy
having 1 to 4 carbcn atoms or optxonally substituted
phenyl,

- Ry and Rs together form a saturated or unsatura-
ted 5- to l2-membered mono- or bicyeclic ring-system which
can comprise in the riﬁg skeleton from 0 to 3 hetero
atoms selected from oxygen, nitrogen and sulfur and which
can optionally be substituted with up to 3 oxo, linear or
branched alkyl having 1 to 6 carbon atoms, optionally
substituted phenyl, phenylcarbonyl, substituted
phenylcarbonyi, optlonally substltuted phenylalkyl hav1ng

radical of the formula -fH-, R4 and Rs can also represent,
OR>

each independently of one another, hydrogen, optionally
substituted phenyl, linear or branched alkyl having 1 to
6 carbon atoms and optionally substituted with up to 2
oxo or optionally substituted phenyl, with the proviso
that, when A is a ¢ bond with Ry = R3 = Rg = H and Rz =
COOH then Ry and Rs together cannot form a cyclopentyl or
a cyclohexyl, and when A is a radical of the formula

/3
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-CH- with Ry = H or CH3C - ,then R4 and Rs must be
OR7

other than H,

- Rg represents hydrogen or a linear or branched
alkyl having 1 to 6 carbon atoms and optionally
substituted with up to 2 oxo or optionally substituted
phenyl, 4

- R7 represents hydrogen or a linear or branched
alkyl having 1 to &6 carbon atoms and optionally
substituted with ub‘to 3 oxo, halogen, alkoxy having 1 to
4 carbon atoms, cycloalkyl having 3 to 6 carbon atoms or
optionally substituted phenyl,

- its isomers, diastereoisomers,; enantiomers,

- its addition salt with a pharmaceuticaliy-
acceptable acid, or, in the case where Rz is a carboxyl,
with a pharmaceutically-acceptable base,
the term substituted associated in the previous
definitions with the expressions phenyl, phenylalkyl,
phenyloxycarbonyl and phenylcarbonyl means that the
aromatic rings may be substituted with up to 3 linear or
branched alkyl having 1 to 6 carbon atoms, alkoxy having
1l to 4 carbon atoms, hydroxyl, nitro, trifluoromethyl or
halogen. , ,

25. A method of treating a mammal afflicted with a disorder selected from a
disorder of the central nervous system, memoty, pain, inflammation, stroke and
convulsions comprising the step of administering to the said mammal an amount
of a compound as claimed in claim 1 which is effective for alleviation of said

disorder.
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The present invention relates to new 1,2,3,4,5,6-
hexahydroazepino[4,5-b}lindoles and 1,2,3,4-tetrahydro-p-
carbolines, to processes for preparing these and to
pharmaceutical compositions containing them.

5 The 1,2,3,4,5,6-hexahydroazepino([4,5-b]lindoles
mentioned in the prior art are all different from those claimed
by the Applicant, none of them simultaneously possessing a
hydroxyl, alkoxy or acetoxy at the 5- position with one or two
substituents at the 6-position.

10 A few 5-hydroxy-1,2,3,4,5,6-hexahydroazepino-
[4,5-blindoles are described in the literature (FR 1,524,830) as
possessing antitussive properties.

More generally, 1,2,3,4,5,6-hexahydroazepino[4,5-
blindoles are most often described as neuroleptics,

13°«"‘.antidepressants, sedatives and tranquillizers, and as a means of

J“r:treating cerebrovascular disorders (Patents EP 203,902, EP

,°°, ¢ 28,381, EP 64,317, FR 1,524,495). ’

vt As regards 1,2,3,4-tetrahydro-p-carbolines, while

.:“: a large number of compounds have been prepared, only two

. 2D *ses products containing a carboxyl function at the 3-position and a
spiran system at the l-position are mentioned in the literature,
without any pharmacological properties being claimed (Monatsch.
Chem. (1985) 116 pp 851-5).

e Apart from their good properties in relation to
2%.° ¢ the central nervous system, more especially as anxiolytics,
« ., antidepressants and antipsychotics, and in some instances their
‘etent good activity in the treatment of cerebrovascular disorders and

digorders of memory, some of the compounds of the invention
¢« « Dossess advantageous analgesic, anti-inflammatory,
2@“ anticonvulsant and musc¢le~ reélaxant properties not possessed by
the structurally most closely related compounds of the prior
art.
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More specifically, the invention relates to the
substituted indoles of formula {I):
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R2
R1
I N —R3
(1)
N
A
|
Rg R5 Ry

with A repreSenting‘eitherfa‘o‘boni, thg‘compounds of the
invention then being the 1,2,3,4-tetrahydro-f-carbolines of-
formula (II), or a radical of the formula "fﬂ-r
OR7
$"+"ls the compounds of the invention then being the 1,2,3,4,5,6-

«**?*, hexahydroazepino[4,5-blindoles qf\fofmula (III):

in which:
hydroxyl,

- R1 represents hydrogen, halogen,
linear or branched alkoxy having 1 to 4 carbon atoms, linear or

gIQi.
f?w: branched alkyl having 1 to 6 carbon atoms optionally substituted
'« % with up to 3 halogen, oxo, hydroxyl or alkoxy having 1 to 4

carbon atoms,
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- R2 represents carboxyl, 1linear or branched
alkoxycarbonyl having 1 to 6 carbon atoms and optionally
substituted with optionally substituted phenyl,
phenyloxycarbonyl, substituted phenyloxycarbonyl, carbamoyl,
carbamoyl substituted on the nitrogen with up to 2 linear or
branched alkyl having 1 to 6 carbon atoms or cycloalkyl having 4
to 7 carbon atoms, and in the case where A is a radical of the
formula -?E-, Rz can also be hydrogen,

OR7y

- R3 represents hydrogen, 1linear or branched  alkyl
having 1 to 6 carbon atoms and optionally substituted with up
to 3 halogen, oxo, linear or branched alkoxy having 1 to 4
carbon atoms or optionally substituted phenyl,

- R4 and Rs together form a saturated or unsaturated S5-
to 1l2-membered mono- or bicyclic ring-system which can
comprise in the ring skeleton from 0 to 3 hetero atoms
selected from oxygen, nitrogen and sulfur and which can
optionally be substituted with up to 3 oxo, linear or branched
alkyl having 1 to 6 carbon atoms, optionally substituted
phenyl, phenylcarbonyl, substituted phenylcarbonyl, optionally
substituted phenylalkyl having 7 to 9 carbon atoms, optionally
substituted fluorene, with, in the case where Ry and Rs form a
bicyclic system, the possibility that one of the rings is an
optionally substituted aromatic ring, and in the case where A
is a radical of the formula -$H-, R4 and Rz can also represent,

OR~

each independently of one another, hydrogen, optionally
substituted phenyl, 1linear or branched alkyl having 1 to 6
carbon atoms and optionally substituted with up to 2 oxo or
optionally substituted phenyl, with the proviso that, when A
is a o0 bond with Ry = R3 = Rg = H and R = COOH then Ry and Rs
together cannot form a cyclopentyl or a cyclohexyl, and when A
is a radical of the formula



i
-CH- with Ry = H or CH3C - ,then R4 and Rs must be other

OR5

than H,
- Rg represents hydrogen or a linear or branched alkyl
having 1 to 6 carbon atoms and optionally substituted with up
to 2 oxo or optiénally substituted phenyl,

< Ry represents hydrogen or a linear or branched alkyl

~having 1 to 6 carbon atoms and optionally substituted with up

to 3 oxo, halogen, alkoxy having 1 to 4 carbon atoms,
Cycloalkyl having 3 to 6 carbon atoms or optionally
substituted phenyl,

- their isomers, diastereoisomers, enantiomers,

- their addition salts with a pharmace&tically-
acceptable acid, or, in-the case where Ry is a carboxyl, with
a pharmaceutically-acceptable base,
the term substituted associated in the previous definitions
with the expressions phenyl, phenylalkyl, phenyloxycarbonyl
and phenylcarbonyl means that the aromatic rings may be
substituted with up to 3 linear or branched alkyl having 1 to
6 carbon atoms, alkoxy having 1 to 4 carbon atoms, hydroxyl,
nitro, trifluoromethyl or halogen.

The invention also encompasses the processes for
obtaining the compounds of the general formula (I). The
processes for obtaining these compounds depend on the nature of

the gl‘:oup A.

- Either a substituted tryptamine of general

formula (IV):



R1 CHaCH2 - NH - R3

| (1v)

R6
" in which R;, R3 and Rg have the same meaning as in the compound
of general formula (I), is reacted with an aldehyde of general
formula (V):

0
S Br —C—CH (V)
: :.1 :. | Rs Ru
*ee®$ in which Rs and Ry have the same meaning as in the compound of
».*.% general formula (I), by heating them in an organic acid of
.:,:{'. general formula (VI):
R8 — COH (V1)
0

ifeees in which Rg is a methyl, ethyl or trifluoromethyl group, so as
eess to obtain the 1,2,3,4,5,6-hexahydroazepino(4,5-blindole of

general formula (VII):
o: d‘-‘ Rt

(ViI)

in which Ry, R3, Ry, Rs and Rg have the same meaning as in the
15 compound of general formula (1) and Ry the same meaning as in
the acid (V1), which can be either heated with an alecohol of
general formula RgOH, in which Rg is a lower alkyl group,



branched or otherwise, having 1 to 6 carbon atoms or an aralkyl
group; so as to obtain the 1,2,3,4,5,6-hexahydroazepino(4,5-
blindole of general formula (VIII):

R

(VIII)

in which R;, Ri, Ry, Rs and Rg have the same meaning as in the
compound of general formula (I) and@ Rg the same meaning as
above, or heated in methanol in the presence of 10 equivalents
of potassium carbonate so .as to obtain the 1,2,3,4,5,6-
hexahydroazepino{ 4,5~ blindole of general formula (IX):

Ry

N—R3
(1X)

Re 0 Rg RY

H
in which Ry, R3, Ry Rs and Rg¢ have the same meaning as in the
compound of general formula (I),

- or a substituted tryptophan of general
formula (Xj:
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COOR10
R1
NH2
/ (x)
N
R6
in which R; and Rg have the same meaning as in the compound of
general formula (I) and Rjp is a 1lower alkyl, branched or
otherwise, having 1 to 6 carbon atoms or an optionally

substituted aryl or aralkyl group, is reacted with a ketone of

general formula (XI):

0

Rg =— C — Ry (X1)

in which Ry and Rs have the same meaning as in the compound of
general formula (I), under a nitrogen atmosphere, either in
toluene or benzene under reflux in the presence of para-
toluenesulfonic acid, the water formed during the condensation
being removed by means of a water-extraction apparatus which can
be, for example, a Dean Stark apparatus, or, in some cases,
under reflux of methanol or of the ketone itself, so as to
obtain, after purification, the p-carboline of general formula
(XI1I):

(X11)

Rg T4

R6

in which Ri, Rq, Rs, Rg and Rjg bhave the same meaning as in the
compounds of general formulae (1) and {X), which can be:

R
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-

- either reacted under reductive amination
conditions with an aldehyde of general formula (XIII):

R11 —CH
M [I (XIII)
0

in which R33 is a hydrogen atom or a lower alkyl group, branched

5 or otherwise, having 1 to €6 carbon atoms and optiocnally
substituted with one or more halogen atoms, alkoxy groups or
aryl groups, substituted or otherwise, so as to obtain the p-
carboline of general formula (XIV):

:...'. R1
. (X1V)
..’ ":
ot | Ry HUY
- R6 5
10 °*° in which Ri, Rig, Riir R4, R5 and Rg have the same meaning as in
the compounds of general formula (XII) and (XIII),
evonel - or reacted with an acid chloride, or the
L) -
Joeee, corresponding acid anhydride, of general formula (XV):
S R{1CCL
seobe “ (w)
0
& us
“:.U'
15¢, * in which R;; has the same meaning as in the compound of general
L} es

formula (XIII) so as to obtain the p-carboline of general
formula (XVI):

Y [P S RSV A S




Ry

N (XVI)
i G
| I

0

in which R;, Rig, Riis Rg, Rs and Ry have the same meaning as in
the compound of general formula (XIV),

*® e
E N ] L ]

* s - or reacted, in the case where Rjg = CH3, with

««* ¢ aqueous barium hydroxide solution so as to obtain the acids of
+.%e ¢ general formula (XVII):
S
.e R1
e Cene COOH

l NH (XVII)
N
. ' RS

mioﬁi: R6 Ru
B
T e

in which Rj, R4, Rs and Rg have the same meaning as in the
. .« compounds of general formula (I),
1% "8 - or reacted, in the case where Rjg = CH3, with
an amine of general formula (XVIII):
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R12
NH/// (XVIII)
\R13
in which R3;2 and R;3 represent, each independently of one

another, a hydrogen atom or 1lower alkyl groups,

otherwise, having 1 to 6 carbon atoms or

branched or
cycloalkyl groups

5 having 4 to 7 carbon atoms, so as to obtain the amides of
general formula (XIX):
:..'..
. e 0
sabe R
es' o R1 ” / 12
se, e X c - N\
® LX)
R XIX

| . 3
L X3 . N
- |
[ L X T R

Rg N4 >
.0.‘.:
& L 3
Y« ¢ in which R;, R4, Rs and Rg have the same meaning as in the
. .. compounds of general formula (I) and Rj2 and Rj3 the same meaning
]:{):dot

L4 8
*

(1)

as in the amides of general formula (XVIII),
it being understood that the compounds of general formula (VII),
(VIII), (IX), (XII), (XIV), (XVI), (XVII) and (XIX) form part of

':“: the invention and are special cases of the compounds of general

‘s ‘el formula (I).

15

The 1,2,3,4,5,6-hexahydroazepino(4,5-b]Jindoles
and 1,2,3,4-tetrahydro-f-carbolines of general formula (I), as
well as their addition salts with a pharmaceutically-acceptable
inorganic or organic acid or, where it is possible, their
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addition salts with a pharmaceutically-acceptavle inorganic or
organic base, are very advantageous active principles which may
be used, for example, as anxiolytics, antidepressants,
antipsychotics and analgesics. Some of these products are also
anticonvulsant, muscle-relaxant, anti-inflammatory and effective
in the treatment of cerebrovascular disorders and disorders of
memory.

The compounds of general formula (I), as well as
their addition salts with a pharmaceutically-acceptable
inorganic or organic acid such as, for example, hydrachloric,
10 methanesulfonic, citric or maleic acid, or, where it |is

possible, their addition salts with a pharmaceutically-
acceptable inorganic or organic base such as, for example,
§n‘b'sodium, potassium or calcium hydroxide, arginine, ethanolamine
.:f‘ or diethanolamine, may be made into pharmaceutical preparations
15.., s according to generally known processes, such as, for example,
.L:;‘into tablets, hard gelatin capsules; dragées, solutions for oral
** * administration, injections, suspensions for oral administration,
+ "«es emulsions and suppositories.
Apart from non-toxic and pharmaceutically-
20 acceptable inert excipients such as, for example, distilled
. water, glucose, lactose, starch, talc, vegetable oils, ethylene

doedvs

;.“qucolr and the like, these preparations can also contain

es* ¢ preservatives: stabilizers, wetting agents, emulsifiers, and the
« o like.

25. o:oc'

see o0

The compositions thereby obtained are generally
presented in the form of measured doses, and can contain,
:'..‘depending on the conditions being treated and the patient's age
**** and weight, from 0.1 to 500 mg of active principle.

They may, depending on the case, be administered
30 orally, rectally or parenterally at a dose of 0.1 to 500 mg from
one to gseveral times a day.

The examples which follow illustrate the inven=-
tion and in no way limit the latter.

)
s @
[ I

-E e
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EXAMPLE 1: [(38S)-3-METHOXYCARBONYL-1,2,3,4-
TETRAHYDRO-B-CARBOLINE]-1-SPIRO-
3'-{2-0X0- 2,3-DIHYDROINDOLE]

2,93 g (14.3 mmol) of L(-)-tryptophan methyl
5 ester, 4.2 g (28.6 mmol) of isatin and 2.7 g of para-
toluenesulfonic acid (monohydrate) are dissolved in the heated
state in the minimum quantity of methanol enabling the reactants
to be in solution in the heated state.
The reaction medium is brought to reflux under a
10 nitrogen atmosphere for 48 hours, and the methanol is then
removed by distillation under reduced pressure.
o The residue obtained 1is purified by chroma-
'a.:'tography on a silica column (eluent: chloroform/methanol, 95/5).

«..* s The product obtained is then recrystallized in methanol.
15, ¢ 2.55 g (55%) of [(3S)=3-methoxycarbonyl-l1l,2,3,4~

'LQ::tetfahydro—ﬁ-carbyline]-l-spiro—a'-[2—oxo-2,3-dihydroindole] are
**" *thereby cbtained. .
¢ “eseMelting point: 253° ¢ .- . - i
Optical rotation: _ p (ﬁéoh): -151.6°
20 UV (MeOH): Amax at 215, 225, 245, 282 and 285 nm
JIR (KBrj: vC = O at 1715, 1730, 1620 cm-1, other bands 3290 and

tosbee

* *3370 cm-1

de ot

«+" 1 NMR 300 MHz (CDClj3)

[ ]
[ 3
[ ]

[ ]

» e
rese C02CH; ¢—— 3,82 ppm s 3H
H ¢—— 5,05 ppmdd 1H
W oN«H_ 4———— 20 ppmbroad peak 1H
oi' : /
L] LY
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13C NMR 75 MHz (CDClj)

‘ 173,3 ppm

p COOCH3 «——— 52,3 ppm

51,7 ppm
61,4 ppm
179, 1 ppm
EXAMPLE 2: [(3S)-3-METHOXYCARBONYL-1,2,3,4-
5'.':. TETRAHYDRO-B-CARBOLINE]-1-
5 .utzcs SPIROCYCLOHEXANE
.::. :
[} [ X 1 &

e 3 g (14.6 mmol) of L(-)j-tryptophan methyl ester,
- %4, 32.86 g (29.2 mmol) of c¢yclohexanone and 0.28 g of para-
:"¢,..,toluenesulfonic acid (monohydrate) are dissolved in the heated
state in sufficient toluene for the reactants to be in solution
under reflux, under a nitrogen atmosphere, in a Dean and Stark

apparatus enabling the water formed during the reaction to be
‘i riremoved.

[ L XAJ

. The reaction medium is brought to reflux until

the starting materials have disappeared (approximately 20

f5:.:::hoursh and the toluene is then removed by distillation under
' reduced pressure.

The crude product obtained is recrystallized in

‘10

o

a3
*tesiethanol.

“

o0y 3.7 g (89%) of [(38)-3-methoxycarbonyl-l,2,3,4-
20 tetrahydro-fil-carboline]~l-spirocyclohexane are thereby obtained.
Melting point: 175° C
Optical rotation: ap (MeOH): =70.9°
UV (MeOH):Amax at 225, 280 and 285 nm
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1§ NMR 300 MHz (CDClj3)
COOCH3 ¢———— 3,82 ppm s 3H

H ¢——3,90 ppm m 1H

N

H «———— 3,25 ppm broad peak 1H

13C NMR 75 MHz (CDClj)

2
106{7;mm 52,3 ppm
127,3 ppm v 17,3 ppm
CO2CH3
t——— 52,0 ppm
H
135,9 ppa
EXAMPLE 3: [(3S)-3-CARBOXY~-1,2,3,4-TETRA-
HYDRO-ﬁ-CARBOLINE]-l-SPIRO-

CYCLOHEXANE

100 cm3 of saturated aqueous barium hydroxide
solution are added to a solution of 1.5 g of [(38)-3-
methoxycarbonyl-1,2,3,4~-tetrahydro~-f-carboline}l-1l-spiro-
cyclohexane in 100 cm3 of dioxane. The mixture is brought to
reflux for 2 h 30 min and then cooled, and gaseous CO; is
bubbled through until the precipitation of barium carbonate is
complete. The precipitate is removed by filtration and the
filtrate is taken to dryness.

0.9 g (63%) of [(38)=3-carboxy~-1,2,3,4-tetra-
hydro-f~-carboline]«1~gpirocyclohexane is obtained.
Melting point: 198-201¢ C
Optical rotation: a4 p = =69.9° (¢ = 4.81 gl-l MeOH)
UV (MeOH): A max 290, 280 and 220 nm
I NMR (CDCls + CD30D) 8 : (ppm)
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.7.45 d(1H); 7.35 d(1H); 7.15 t(1lH); 7.05 t(lH); 4.10 dd(lH);

3.35 dd(1H); 3.22 dd(1H); 2.4 to 1.8 unresolved complex (1l0H)

EXAMPLE 4: [(3S)-3-METHOXYCARBONYL-+1,2,3, 4-
TETRAHYDRO-P-CARBOLINE]-1-
SPIROCYCLOHEPTANE

Using the procedure described in Example 2, but
teplaclng cyclohexancne b& cycloheptanone, [(3S8)-3-
methoxycarbonyl -1,2,3,4-tetrahydro- B carboline]~-1- spiro-
cycloheptane is obtaxned.J
~Melting p01nt. 130 133¢ ¢
Optical rotation: ap = ~55° (c = 6.00 gl-1 MeOH)

UV (MeOH): hmaxﬁzsa.'ZBQ'and,zzs nm
IR (CHCl3 film) bands at 3400, 1730 cm-1
1H NMR 300 MHz (CDCl3)

‘(//P__—'dd 2976~ppm 2 o8
dd 3 pi
[ 14 ppm

=
Nﬂégﬁ 4——dd 3,88 ppm

13C NMR 75 MH2 (CDClj3)
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174,2 ppm
105,3 ppm
127,6 ppu ' \l l/dl - 52,1 ppm
117,8 ppm CO2CH3
121,3 ppm ——————>p NH‘\———— 51,9 ppm
. N
i . H
110,7 ppm ___f —— 38,4 ppm
< 135,7 ppm 41,7 ppn
) o ~ 141,8 ppm
Other signals (CHz) a 30,0; 29,6; 26,2; 23,1 and 22,4 ppm
o
Y EXAMPLE 5:;  [(3S)-3-(N-PROPYLCARBAMOYL)-
ettt ' 1,2,3,4-TETRAHYDRO--CARBOLINE]-1-
. Bese | SPIROCYCLOHEXANE
o:{“ ' !
¢ vee 2 g of ({(3S)-3-methoxycarbonyl-1,2,3,4~tetra-
hydro-p-carboline]-l-spirocyclohexane and 30 cm3 of N-propylamine
are introduced into a sealed tube, and the suspension is then
seus.s heated at 60° C for 45 hours.
1., The N-propylamine is removed under reduced
‘es® ¢ pressure and the residue is then purified by chromatography.
§ o, [(38)=3-(N-Propylcarbamoyl)-1,2,3,4-tetrahydro-
esee

~carboiine]-l-spirocyclohexane is obtained in a 50% yield.
Melting point: 225-226° C

15 e Optical rotation:a p = -101.3° (¢ = 5.77 ¢l-1 MeOH)

ve o OV (MeOH): Amax 2906, 283 and 225 nm

¢ “¢} IR (CHC13 £ilm): bands at 3200 (broad), 1650 cm-1

1§ NMR 300 MHz (CDClj)

o
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dd 2,63 ppm dd 3,33 ppm
d 7,30 ppn———l I !
H H o

t 7,12 ppm —» H

CH3«— t 0,99 ppm

/\/!ﬁ-— m 1,62 ppm
H

m 3,30 ppm

H
N
\
t 7,08 ppm —» H H H \—_t 7,39 ppm
. & 7,49 ppm A~ x
l ) dd 3,61 ppm
s 8,45 ppm

13C NMR 75 MHz (CDClj)

I 107,6 ppm g3
12 ; »1 ppm
‘:‘695 7,1 ppm 173,6 ppm
118,2 ppn ——— 0 /
2e® 3 ' s K CH3"“' 11,3 pPpn
$ teee 119,2 ppa —p N /\\/
| H 40,8 et 40,6 ppm
121,5 ppn —» N P NH (rotamers)
110,7 27
. $ pm H '\53,5 pm

i:ood: 135’1 pm
'tozq‘ ‘"'1,0 pPpo

o & M

o Other signals (CHz) at 38.5, 34.3, 25.8, 25.4, 22.8, 21.6 and
5.0‘0 21.\2 ppm » |

EXBMPLE 6% [(38)-3-(N-CYCLOHEXYLCARBAMOYL)-
s, 1,2,3,4~TETRAHYDRO-B-CARBOLINE]-1~
et SPIROCYCLOHEXANE
e %l

A suspension under an argon atmosphere of 2 g of

10 {(38)y~3-methoxycarbonyl~l,2,3,4-tetrahydro-pf-carboline}- 1-

spirocyclohexane in 35 cm3 of cyclohexylamine is heated to
refiux for 20 hours.
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The cyclohexylamine is removed by distillation
and the residue is then purified by chromatography.
[(3S)-3~-(N-Cyclohexylcarbamoyl)~1,2,3,4-
tetrahydro-f-carboline]-l-spirocyclohexane is obtained in a 63%
5 yield.

Melting point: 225-230° C
Optical rotation: ap = -60.8° (c = 5.75 gl-1 MeOH)
UV (MeOH): Amax 289, 280 and 225 nm
IR (KBr) 3290, 1660, 1580 cm-1l
10 1H NMR 300 MHz (CDClj)

e @9
: '.
Pobn
“ea® 8 : dd 2,64 ppm
. 47,30 ppa —— / ’
‘.6’.: »3Y ppm v dd 3,33 ppm
ﬁ’.'.‘ H
ot t 7,06 ppm —»
¢ Seee ’ I l . d 3,61 ppm
1 H
NN N/ N
t 1,10 ‘“’.'-_4’ El H H l
G:’.‘"i d ’,'50 ppm / T n 3,88 Ppm
%O:t:.: s 8'65 ppm

&6
¢
0w

13c NMR 75 MHz (€DClj3)
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127,1 ppm

107,7 ppm 172,14 ppm
i18,1 pp--‘~‘----‘-‘il o/ — 47,4 ppm
H 53,1 ppm
110,8 ppm‘———-—-———-—J 53,5 ppm
135,6 ppm

141,1 ppm

Other signals (CH2) at 38.5, 34.1, 33.0, 32.9, 25.8, 25.5, 24.5,
21.7 and 21.2 ppm

EXAMPLE 7: [(3S)~-3-CARBAMOYL-1,2,3,4-TETRA-
HYDRO-pB-CARBOLINE]-1-SPIROCYCLO-
HEXANE

In a sealed tube, 1 g of [3-methoxycarbonyl-
1,2,3,4-tetrahydro-f-carbolinel-1-spirocyclohexane is dissolved
in 12 cm3 of methanol, 3 cm3 of liquid ammonia are then added and
the mixture is maintained at room temperature for 36 hours.

The ammonia is allowed to outgas and the product
formed, which crystallizes slowly, is isolated by filtration.

0.82 g (82%) o©of [3-carbamoyl-l,2,3,4-tetrahydro-
f-carboline]-l-spirocyclohexane is thereby obtained.

Optical rotation: ap = ~117.6° (c = 4.02 gl-1 DMSO)
Melting point, base: 278-279° C; hydrochloride: 188-189° C
UV: Amax 295 and 220 nm

IR (KBr disk): bands at 3500, 3250, 1680, 1560 cm-1

1 NMR (base) (CDCly + DMSO-dg) 8 (ppm)
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10.3 bs(lH); 7.4 d(1KH); 7.3 d4(1H), 7.05 t(lH); 6.95 t(lH); 6.8
bs(1H); 4.6 bs(2H); 3.6 m(lH); 3.15 dd(1H); 2.6 dd(1lH); 2.15
dt(1H); 1.9-1.3 unresolved complexes (9H)

EXAMPLE 8: [ (3S)-3-METHOXYCARBONYL-1,2,3,4-
TETRAHYDRO-P-CARBOLINE]-1-SPIRO-4 "'~
(1~ METHYLPIPERIDINE]

3.7 g (17 mmol) of L(-)-tryptophan methyl ester,
3.85 g (34 mmol) of redistilled N-methyl-4-piperidone and 0.34 g
dﬁﬁpara-téldenesulfoﬁic acid (monohydrate) are dissolved in the
heated state in sufficient toluene fer the reactants to be in
solution under reflux, under a nitrogen atmosphere, in a Dean
and Stark apparatus enabling the water formed during the
reaction to be removed.

The reaction medium is brought to reflux until
the starting materiéls have- disappeared (approximately 20

$ hours),; and the toluene is then removed by distillation under

reduced pressure. The residue obtained is taken up with
chloroform and washed copiously with 10% aqueous sodium
bicarbonate solution so as to remove as much of the excess N-

methyl-4-piperidone as possible.

After its solution in chloroform has been taken
to dryness, the crude product is purified by chromatography on a
silica column (eluent: CHCl3/CH30H with a concentration

* gradient).

3.4 g (64%) of [(3S)~3-methoxycarbonyl-1,2,3,4~
tetrahydro-f-carboline]~l1-spiro-4'~(l-methylpiperidine] are
thereby obtained in the form of a non-crystalline product.
Optical rotation: ap (MeOR): -19.5°
UV (MeOH): Amax at 220, 280 and 296 nm
IR (CHClz £ilm) vC = O at 1725 and 1740 cm-1
1H NMR 300 MHz (CDClj3)
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COCH3 +— 3,83 ppm s 3H

’/”\\\r<‘li 4————- 3,79 ppm dd 1H

N

H «————— 1,77 ppm broad peak 1H

107, 1 ppm
CO2CH3 ¢—-— 52,2 ppm
v
139,2 ppa 55,3 ppm
135,9 ppm N
CH3 «——————— 45,9 ppm
EXAMPLE 9: [(3S)-3-CARBOXY~-1,2,3,4-TETRA-
HYDRO-B-CARBOLINE]-1-SPIRO-4'~[1~
METHYLPIPERIDINE]

1 g (31.9 mmol) of [(3S)-3-methoxycarbonyl-
1,2,3,4-tetrahydro-pf~carboline]~1-spiro-4'-[1l-methylpiperidine]
is added to a mixture of 20 cm? of distilled water and 2 cm3 of
388 potassium hydroxide solution.

The q¢uantity of dioxane enabling dissolution to
be obtained in the heated state is added, and the reaction
medium is maintained for 10 hours under reflux under a nitrogen
atmosphere. The reaction medium i8 then c¢oncentrated to 2/3 of
itg volumé and 100 mg of Amberlist 77 cationic resin are added.
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The resin is removed by filtration and the reaction medium
concentrated under reduced pressure.
0.7 g (67%) of [(38)-3-carboxy-1,2,3,4-tetra-
hydro-B-~carboline]l-1-spiro-4'-[l-methylpiperidine] is thereby
5 obtained.
UV (MeOH): Amax at 220, 280 and 290 nm
IR (£ilm) broad band at about 1700 cm-1

EXAMPLE 10: [(3S)~-3-METHOXYCARBONYL-2-METHYL-
1,2,3,4-TETRAHYDRO-B~CARBOLINE]-1~

18%.". SPIRO-4'-[1-METHYLPIPERIDINE]
% S 98 mg (0.31 mmol) of [(3S)-3-methoxycarbonyl-

eeve 122,3,4-tetrahydro-f-carbolinel-l-spiro-4'~[l-methylniperidine]
::J :and 39 mg of sodium cyanoborohydride are dissolved in a mixture
¢ “ecsof 4 cm3 of 40% formaldehyde and 0.5 cm3 of acetic acid. After
15 one hour's stirring at room température, the reaction medium is
poured into 10% aqueous sodium bicarbonate solution and

. extracted with chloroform. The chloroform phases are washed with

(L X I XX )

> S water, dried over magnesium sulfate and then taken to dryness
[T X ]
. [ N

«¢’ tunder reduced pressure.
20 «3ee’ 95 mg (93%) of [(35)-3-methoxycarbonyl-2-methyl-
1,2,3,4-tetrahydro-f-carboline]-1-spiro-4'~[{1l-methylpiperidine]
. .. are thereby obtained in the form of a gum.
‘J":dptigal totation: ap = (MeOH): -8°
*."*.3UV (MeOH): Amax at 225, 280 and 285 nm
25 IR (CHCl3 film) vC = O at 1720 and 1735 cm-1

1H NMR 300 MHz (CDClj3)
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COOCH3 +—— 3,78 ppm s 3H

H «———3,95 ppm dd H
N

CH3 +—
N 2,40 and 2,33 ppm
| s 3H, s 3H
CH3 <
13c NMR 75 MHz (CDCl3)

/COZCHS +«—— 52,2 ppm

n\“—"— 57,6 ppm
N

/ CH3 4—31,3 ppm

EXAMPLE 11: [(38)-3-CARBOXY-1,2,3,4-TETRA-
HYDRO-B-CARBOLINE]-1-SPIRO-4'~
PIPERIDINE

A mixture of 2.5 g of tryptophan and 1.8 g of 4-
piperidone hydrochloride dissolved in a mixture of 70 cm3 of
dioxane, 40 cm? of water and 5 cm3 of 97% sulfuric acid is heated
to reflux for 48 hours under an argon atmosphere.

The reaction medium is cooled and the product
formed, which precipitates slowly, is isolated by filtration.

2.3 g (62%) of {(38)=3-carboxy~l,2,3,4-tetra-
hydro<B~carboline]~l-spiro-4'~piperidine hydrochloride are
theteby obtained.

UV (MeOH): Aiax 295 and 222 nm
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1H NMR (CDCl3 + CD3OD) 8 (ppm)

7.6 4(1H); 7.4 d(lH); 7.15 t(1H); 7.05 t(lH); 4.2 t(lH); 3.9

multiplet (2-3H); 3.5 multiplet (4H); 2.9 multiplet (3-4H)

13C NMR (CD3OD) 8(ppm) 171.6, 137.5, 130.0, 128.3, 123.5, 120.7,
5 119.2, 112.4, 105.7, 58.3, 54.5, 43.1, 42.0, 27.2, 25.9

H

EXAMPLE 12: {(3S)-3-METHOXYCARBONYL~1,2,3,4-
TETRAHYDRO--CARBOLINE]-1-SPIRO~
{ 4'-~ PIPERIDINE

se o0
LI -«

A A suspension of 2.18 g of methyltryptophanate and

19°%e*+ 1.55 g of 4-piperidone hydrate hydrochloride in 160 cm3 of
.**s * benzene is heated to reflux for 29 hours in a Dean and Stark
.L:::apparatus.

LYY [

. The benzene is removed by distillation, the
¢ ‘ees residue is dissolved in sufficient methanol and gaseous HCl is
15 bubbled through tc saturation. S

The product, which crystallizes slowly, |is
. isolated by filtration. n

sosnse
[} .

eens 2.15 g (58%) of [ (3S)-3-methoxycarbonyl-l1,2,3,4~
«+" * tetrahydro-B-carboline]-1l-spiro-4'-piperidine are thereby
2P o obtained. -

[ X 2 1]

¢

Melting point: 182-185° C _

; o, Optical rotation: ap = -46.8° (c = 2.71 gl-1 CHCl3/CH3OH, 3 : 1)

2°*, UV (MeOH): Amax 295 and 220 nm

v "l 14 NMR (DMSO~dg) 8{ppm) product in the form of a dihydrochloride

25 11.5 s(1H); 9.8 s(1lH); 9.4 s(1H); 7.5 4, J = 7 Hz(1lH); 7.45 4, J
= 7 Hz(1H); 7.15 t J = 7 Hz(lH); 7.05 t J = 7 Hz(lH); 4.65
m(lH); 3.9 d(3H); 3.4 m(2H); 3.2-2.4 unresolved complexes (8H)
13¢c NMR (DMSO-dg) 8(ppm) product in the form of a dihydrochloride
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105,1 ppm
118,5 ppm

r 169,3 ppm
. CO2CH3 ¢———53,2 ppm

N~

119,6 ppm —p

52,1 ppm

56,0 ppm

:\ 30, 1%% ppm
38,3* ppm

> 4~ N ’
<7 EXAMPQEFlsa n [5-ACETOXY 1,2,3,4,5,6-HEXAHYDRO~
. AZEPINO[4 5-b]INDOLE]-4-SPIRO-1"'~

#

.. ..~ " (3'-CYCLOHEXENE)
5 1.96 g (10¢37 mmol) of 4-bromo-4-formylcyclo-

hexene are added to a, solut:.on of 0.833 g (5.2 mmol) of

tryptamine in 50 cm3 of acetic acid, and the reaction medium is
ssees then heated to 70° C undeq%a nit;ogen atmosphere for 15 hours.
ﬁLy. After removal of the acetic acid by distillation

[ N )

10" * under reduced pressure, the residue is taken up with 100 cm3 of
;alb.methylene chloride. The brganic solution is washed with 100 cm3
of 10% aqueous sodium carbonate solution, dried over magnesium
sulfate and then\takeﬁ to dryness, yielding 2.52 g of crude

**. product. ’

.l A purification by chromatography on a silica
column (eluent: CHCl3) enables 1.12 g (70%) of [S5-acetoxy-
1,2,3,4,5,6-hexahydroazepino(4,5-blindole]~4-spiro~-1'~ (3'~
cyclohexene) to be isolated in the form of a mixture of two
diastereocisomers, the proportion, 60:40, of which was determined

20 by NMR.

UV (MeOH): Amax at 220, 280 and 290 nm
IR (KBe) v€C = O¢ 1725 em~1; v€ = O = C: 1245, 1235 om-1
JH NMR 300 MHz (CD4OD) 8(ppm)

et e aae aae s o [,
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©

7.55 . 1H

e d J = 8Hz C(1l0)H
e 7.35 18 'd J = 8Hz C(7)H
% 7.18 " 1H t J = 8Hz C(8)H
5%t 7.1 . 18 t J = 8Hz C(9)H
5.85 and 5.71 1H s (3:2) C(5)-H
::”: * 5.83-5.73 -1H m C(3')H or C(4")H
8 e 5.66-5.5 1H m C(4')H or C(3')H
3.33-3.14 2H m  C(2)-HH'
10 3.14-2.96 2H m C(1)-HH' 2.33-1.63 6H m
ceendt 2.1 and 2.0 3H s (3:2) OCOCH3
S...0 13C NMR 75 MHz (CD30D) 8§ (ppim)
et d 171.3 (OCOCH3); 135.0 (C 6a); 131.2 (C 5a); 127.6 (C
. o, 10a)y; 126.5 and 126.0 (C 3'); 123.3 (C 4'); 122.1 and
1o 121.7 (C 8); 119.4 and 119.2 (C 9); 118.3 and 118.0 (C
10); 113.3 (C 10b); 111.3 (C 7); 75.1 and 71.9 (C 5);
o 55.0 (C 4); 41.9 and 41.8 (C 2); 36.0 and 33.6 (C 2');
S 31.7 and 31.4; 26.1; 22.7; 20.7 (OCOCH3)
To el EXAMPLE 14: [5-METHOXY-1,2,3,4,5,6-HEXAHYDRO-
20

AZEPINO([4,5-b]INDOLE])-4-SPIRO-1"'~
(3'~CYCLOHEXENE)

A simple heating in methanol under reflux for 1

pernits the conversion of [5-acetoxy-1,2,3,4,5,6-
hexahydroazepino(4,5-blindole]~4-spiro-1'~(3'-cyclohexene) to

25 the S-methoxy compound.
UV (MeOH)s Xmax at 220, 280 and 290 nm
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IR (film) 3380, 3010, 2920, 1460, 1450, 1090 and 900 cm-1
1H NMR 300 MHz (CD30D) 8 (ppm)

8.20 and 8.15 /1H bs (3:2) N(6)H

7.52 .. 1B 'dJ = 8Hz C(10)-H
7.34 . 1H- 4 J.=8Hz C(7)-E
7.22-7.06 J2H ' m7 .C(8)~-H + C(9)-H

3

5.76-5.47 ~ 2H m .,  C(3')H + C(4')-H
4.18 and 4.00 ,1H .s (3:2) ., C(5)-H
3.34 and 3.27  3H : s (3:2) * OCH3 ‘s

3.22-2.82 4H m ~C(1l)-HH' + C(2)-HH'
2.75~2.48 1H m N(3)H )
2.34-1.54 6 m ’

‘ -

-

EXAMPLE 15: [9-METHOXY-5~ACETOXY-1,2,3,4,5,6-

_ HEXAHYDROAZEPINO[4,5-b]INDOLE]-4-
SPIRO-1'-(3'~-CYCLOHEXENE)

~
8 i J
Sy

Starting wi.th\ S-methoxytryptamine and using the
procedure described in -Example 6, [9-methoxy-5-acetoxy-
1,2,3,4,5,6-hexahydroazepino{4,5-blindole}l-4~-spiro-1'~- (3'-
cyclohexene) 1is obtained in the form of a mixture of
diastereoisomers.

UV (MeOH): Amax at 220, 280 and 290 nm
IR (£film) vC = O: 1710 cm-1l; vC -~ O - C: 1235, 1215 cm-1
IZ NMR 300 MHz (CDCl3) & (ppm)
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8.46 1HE bs N(6)H
7.16 1B d C(7)-H
6.94 1# s C(l0)-H
6.84 1# d C(8)-H
5.72 1# s C(5)-H
5.82-5.66 1# m  C(3')-H or C(4")H
5.60-5.49 1H ' m C(4')-H or C(3')-H
3.85 - 33 s  OCH; 3.29-3.16 2H m C(2)HH"
3.02-2.87 2H m  C(1)HH' *
2.67-2.52 1# m  N(3)-H
2.33-1.64 68 m
2.07 | s cEf
f 0

EXAMPLE 16:  [5-ACETOXY-3-METHYL-1,2,3,4,5,6-
' ' HEXAHYDROAZEPINO[4,5-b]INDOLE]-4-
SPIRO-1‘~-(3"'~CYCLOHEXENE)

A solution of 0.2 g (1.15 mmol) of N-
methyltryptamine and 0.240 mg (1.27 mmol) of 4-bromo-4-
formylcyclohexene in 20 ¢m3 with acetic acid is heated to 70° C
for 4 days under a nitrogen atmosphere. After removal of the
acetic acid by distillation under reduced pressure, the residue
is taken up with 50 cm3 of methylene chloride and washed with
10% aqueous sodium carbonate solution. The organic phase is
dried over Mg$04, filtered and concentrated under reduced
pressure. The crude product obtained is purified by
chromatography on s8ilica (eluent: CH2Cl3/CH30H; 97%/3%).

e At n Nk W em eas i1 e — P i e i S P s i e
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{5-Acetoxy-3-methyl-1,2,3,4,5,6-hexahydro-
azepino(4,5-blindole]-4 -spiro-1'-(3'~cyclohexene) is finally
obtained in a 42% yield in the form of a mixture of
diastereoisomers.

UV (MeOH): Amax at 223, 285 and 292 nm

IR (£ilm) 3380, 3000, 2900, 1710, 1450, 1360, 1330, 1230, 1010,
950; 710 cm-1 Y
IH NMR,300 MHz (CDCl3) 8(ppm)

T 8. 38'and 8435“ 1ﬁ~’” bs ' N(6)-H

S, 7.83 )L /1R’ .4 J = 8Hz C(10)-H
R 2% Y AR 18-'d 3'= 8Hz C(7)-H
AT 5T I 1H. t J = 8Hz C(8)-H
o 7.10 *» ,°  1H." "t J = 8Hz C(9)-H
5.97 and 5.95 1H s\(2=3) C(S)-H
., 5.79-5.66: ¢ 1H m C(3')~H or C(4')-H
. 5.64-5.47 ° 1 .m C(4')-H or C(3')-H
" 3.68-3.54 i w c(2)-H
3.46-3.07 -3 m C(2)-H'+ C(1)-HH'
2.90-2.72 1# m
2,86 and 2,82 3H s (3:2) N-CH3
2.45-1.80 SE m
'2.08 and 2.06 3H s

(3:2)  OFCH3

EXAMPLE 17: 9~METHOXY«5~ACETOXY=4,4~DIMETHYL~
1,2,3,4,5,6-HEXAHYDROAZEPINO( 4,5~
b] INDOLE
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A solution of 5.34 g of S-methoxytryptamine and
4.53 g of 2-bromo-2-formylpropane in 150 cm3 of acetic acid is
heated to 60° C under a nitrogen atmosphere for 2 hours. The
acetic acid is removed by distillation under reduced pressure
and the residue taken up with methylene chloride and washed with
10% aqueocus sodium carbonate solution. The organic phase 1is
dried over MgSO4, filtered and concentrated under reduced
pressure.

9-Methoxy-5-acetoxy-4,4-dimethyl-1,2,3,4,5,6-
hexahydroazepino[4,5-blindole is obtained in a 66% yield.
UV (MeOH): Amax at 215, 285 and 300 nm
IR (film) 3380, 2960, 2940, 2840, 1730 (vC = 0), 1480, 1459,
1370, 1250 ( vC - O - C), 1020, 960 cm-1
14 NMR 300 MHz (CDCli3) 8(ppm)

&

8.55 18 bs N(6)-H
7.16 1# 4 c(7)-H
6.94 1# d C(10)-RH
6.82 1# ad c(8)-H
3.85 3 s  CH3-O

3.27-3.17 2H m C(1)-HE'
2.96-2.85 2H m C(2)-HH'
2.18 1B bs N(3)-H

2.08 3H s gy-@—o

1.20 and 1.24 2x3B 2xs =CH3, =CHj
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13C NMR 75 MHz (CDClj3) 3(ppm)

171.1(C = 0), 154.0(9), 132.6 (S5a), 130.0 (6a),
128.3 (10a), 113.6 (10b), 112.5 (8), 111.9 (7)., 100.2 (1l0), 77.6
{5)., 55.8 (CH30), 53.9 (4), 42.6 (2), 28.8 (CH3), 27.7 (1), 23.7
(CH3), 21.0 (CH3 - g)

EXAMPLE 18: S~HYDROXY-4,4~DIMETHYL-1,2,3,4,5,6
—-HEXAHYDROAZEPINO( 4,5-b ] INDOLE

STAGE 1: 5-Acetoxy-4,4-dimethyl-3-trifluoro-
acetyl-1,2,3,4,5,6-hexahydroaze-
pino[4,5-blindole

A solution of 3.2 g of tryptamine and 3 g of 2-

¢ bromo-2-formylpropane in 150 cm3 of acetic acid is heated to 60°

C under a nitrogen atmosphere for 15 hours. The acetic acid is
removed by distillation under reduced pressure and the residue
is taken up with methylene chloride and washed with 10% aqueous
sodium carbonate solution. After the organic solution has been

s« taken to dryness, the residue is'taken up in 10 cm3 of pyridine
s and 5 ¢m3 of trifluoroacetic anhydride. The reaction medium is

poured into water and extracted with methylene chloride, then
taken to dryness.

The crude product is recrystallized in acetone.

5-Acetoxy+4,4-dimethyl-3-trifluoroacetyl-
1,2,3,4,5,6-hexahydroazepino[4,5~b]indole is obtained in a 343%
yield. o

STAGE 2:+ S5-Hydroxy-4,4-dimethyl-1,2,3,4,5,6~

hexahydroazepino{4,5-bjindole

2 g of S5-acetoxy-4,4-dimethyl-3-trifluoroacetyl-
1,2,3,4,5,6-hexahydroazepino[4,5-b]Jindole and 0.7 g of potassium
carbonate in S50 cm3 of methanol are stirred at room temperature
under 4 nitrogen atmosphere for 4 hours. After filtration, the
product is extracted with methylene chloride and isolated by
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taking to dryness. S-Hydroxy-:‘4,4-dimethy1—l,2,374,5,6-
hexahydroazepino[4,5-blindole hydrochloride is obtained by
dissolving the base in acetone and adding an ethereal solution
of hydrochloric acid.

Yield: 95%

Analysis of the base:

UV (MeOH): Amax at 220, 283 and 290 nm

IR (£ilm) 3380, 2960, 2900, 1450 cm-1

1H NMR 300 MHz (CDCl3) &(ppm)

8.56 1H bs N(6)-H

7.45 1H d <C(10)-H

7.20 1# ‘4@ C(7)-H

7.15 and 7.05 2H t,t C€(9)-H and C(8)-H

4.10 I# s  C(5)-H

3.10-2.70 68 m  C(l)-EE', C(2)-HH',
N(3)-E, OH

1.09 3 s . CHj

1.0% 3 s CH;

EXAMPLE 19: TABLETS CONTAINING 50 MG OF [(3S)-
3-METROXYCARBONYL-1,2,3,4~TETRA-
HYDRO-f$-CARBOLINE]«1~SPIROCYCLO~
HEXANE

Preparation formula for 1,000 tablets.

f(38)~-3-Methoxycarbonyl=l,2,3,4-tetrahydro-f-carboline]-1-spito~-
cyclohexan€cssisscissssssvvessesosssosinscscnicnsees 50 g

Wﬁéaﬁ Qtarch Essds@ v idaosvsicsioiisaiacrissiscinsa 15 g

é@rﬂ? BLALCH cesssvocsnscvosssssscvessssesssssssces 15 g



-33-

LaCtose ® 0 8 ¢ 0 00 0 0 9 O8O PO O ROE OO S OSSO EN O ESS e e e e s e sog
Magnesium sStearate cecccececrscsressscsorcsrensnss 1 g

Silica LEL B 20 B 2 B BE BN BE NE B B B BN BN BN BN BE AN NN BN BN BECRE BN NN R RN BN RN B BN RE RY RN N NN N NN BN 1g

HydroxypropylcelluloSe ceseecsessccsssossvsssasses 2 g

5 PHARMACOLOGICAL STUDY OF THE COMPOUNDS
:J-':. OF THE INVENTION
.Q:“" -
(2] %6
QL::s EXAMPLE A: TESTING FOR ANTI-INFLAMMATORY ACTIVITY
“ed® ¢
?‘.m The anti-inflammatory potential of the compounds
was investigated according to a model of acute inflammation
10 induced by the subcutaneous injection of carrageenan into the
rat hind foot, according to a technique based on that of WINTER
****} et al. Proc. Soc., Exp. Biol Med, 111, 554 (1962) and WINEGAR et
csee
.

al. J. Pharmacol. Exp. Ther 166, 96 (1969).

. v Male Sprague-Dawley rats weighing 200 to 300 g
5%+’ are randomized in batches of 10 and receive the test substances
by intraperitoneal administration 30 to 60 minutes before the
local injection into the left hind foot of 0.1 ml of a 0.5%

e

(1]

[ 4 LR
‘eces’ suspension of carrageenan in sterile physiological saline.
‘:“.E The right hind foot serving as a control receives

20 an injection of physiological saline.
Three hours after the injection of carrageenan,
the animals are anesthetized deeply with Narcorem R and the
volume of both hind feet is measured by plethysmography.

The results are expressed as a percentage change
25 in volume v$:
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volume left foot -~ volume right foot

v

volume right foot
the anti—inflammatoty activity AIA % is defined as :

v (treated) , \
AIAx = 100 - - x _100)

v%A(control)‘

Product - ’ Dose AIAs

[ (35)-3-methoxycarbonyl= 50 mg/Kg 14 3
1,7}3}4~fetrahydrgép—
carboline]-l-spire cyclohexane
[(38)-3—methoxycarbony1*' 25 mg/Kg 14 3
1,2,3,4-tetrahydro-p-
earbaiinejFi—Spirc-4T-{lf
methyl piperidine}] |

EXAMPLE B: TESTINC FOR ANALGESIC ACTIVITY

rhé analgesic potential of these products was

, investigated according to the so-called "Acetic Acid Writhing"

test, which is based on counting the abdominal cramps induced in
mice by the intraperitoneal injection of acetic acid (GAIRIN et
al. J. Pharmacol. Exp. Ther 245, 955 (1988)).

The mice, randomized in batches of 10, received
the test products intraperitoneally 30 minutes before the
intraperitaneal administration of 0.3 cmd of 1% acetic acid.

The rnumber of ¢ramps is counted between the 5th
and 20th minute after the injection of acetic acid.
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Number of cramps per minute
Products (between the Sth and the
20th minute)

- control 23 £ 14
- [(38S)-3-methoxyc¢arbonyl-
1,2,3,4~tetrahydro-g- 1+1
carboline] -l-spiro

cyclohexane, 50 mg/Kg

¥,
o
-

-

The compounds of the literature structurally most

closely related to the test products do not evince such

analgesic activity.

EXAMPLE C: TESTING FOR ANXIOLYTIC ACTIVITY

; The anxiolytic potential of these products was
invgstigated according to the "elevated plus maze" test.

' This test enables the behavior of the rat,.
treated or otherwise, to be studied in a situation of choice
between a teassuring enclosed space ("enclosed branch") and aﬁ~
open space creating anxiety ("open branch").

The test consists in counting the number of
entries into each branch of the maze during 5 minutes, and
measuring the time spent in the "open branch".

The rats are randomized in batches of 8 and

‘feceive the test products by intraperitoneal administration 60

minutes before the beginning of the test.

e e i [,
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$ of % of
- total entries time
Product Dose no. of | into the | spent in
entries open the open
branch branch
- control 14 + 2 28 % £ 5%)22 % 5%
- [(38)-3-
methoxycarbonyl- 50 18 £ 2 42 3 + 4%40 % 6%
1,2,3,4-tetrakydro-p- |mg/Kg
carboline (3S)]-l-spiro |IP
éyclogexane ,A
- [(38)~3-
nethoxycarbonyl- -§100 18 £+ 1 44 % = 3% |41 % 4%
1,2,3,4-tetrahydro-f- mg/Kg
carboline]~1l-spiro-4'- |IP

{1-methyl piperidine]

#

®T
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

RERDNS
1. A compound selected from substituted indole of
formula (I):
R2
-
» R1
O] | N3
Ny A (
A
|
Re R5 Ry

in which:

- A represents a o bond or a radical of the
formula -CH-,

; éﬂi7 '

- Ry represents hydrogen, halogen, hydroxyl,
linear or branched alkoxy having 1 to 4 carbon atoms,
linear or branched alkyl having 1 to 6 carbon atoms
optionally substituted with up to 3 halogen, oxo,
hydroxyl or alkoxy having 1 to 4 carbon atoms,

- Rz represents carboxyl, linear or branched
alkoxycarbonyl having 1 to 6 carbon atoms and optionally
substituted with optionally substituted phenyl;
phenyloxycarbonyl, substituted phenyloxycarbonyl,
carbamoyl, carbamoyl substituted on the nitrogen with up
to 2 linear or branched alkyl having 1 to 6 carbon atoms
or cycloalkyl having 4 to 7 carbon atoms; and in the case
where A is a radical of the formula -§ﬂ~ ¢ R2 caﬁigige

represent R7

~/ee hydrogen,

- R3 represents hydrogen, linear or branched alkyl
having 1 to 6 carbon atoms and optionally substituted
with up té 3 halogen, oxo, linear or branched alkoxy
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having 1 to 4 carbon atoms or optionally substituted
phenyl,

- Rq and Rs together form a saturated or unsatura-
ted 5- to l2-membered mono- ‘or bicyclic ring-system which
can comprise in the ring skeleton from 0 to 3 hetero
atoms selected from oxygen, nitrogen and sulfur and which
can optionally be substituted with up to 3 oxo, linear or
branched alkyl having 1 to 6 carbon atoms, optionally
substituted phenyl, phenylcarbonyl, substituted
phenylcarbonyl, optionally substltuted phenylalkyl havxng
7 to 9 carbon atoms, Sy = F

radical of the formula —fH-, Rq4 and Rs can also represent,
: OR9
each independently of one another, hydrogen, optionally
substituted phenyl, linear or branched alkyl having 1 to
6 carbon atoms and optionally substituted with up to 2
oxo or optionally subsfituted. phenyl, with the proviso
that, when A is a ¢ bond with R; = R3 = Rg = H and Ry =
COOH then R4 and Rs together cannot form a cyclopentyl or
a cyclohexyl, and when A is a radical of the formula
i
«-CH~ with Ry = E or CH3C - ,then R4 and Rs must be

.

OR7
other than H,
- Rg represents hydrogen or a linear or branched
alkyl having 1 to 6 c¢arbon atoms and optionally

substituted with up to 2 oxo or optionally substituted
phenyl ;
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- R7 represents hydrogen or a linear or branched
alkyl having 1 to 6 carbon atoms and optionally
substituted with up to 3 oxoi halogen, alkoxy having 1 to
4 carbon atoms, cycloalkyl having 3 to 6 carbon atoms or

- , its isomers, diastereoisomers, enantiomers,

S - Lts addxtlon +salt " with a pharmaceutically-

3
acceptable aq1d, or, 1n the case where R; is a carboxyl,

_ with a pharmaceutlcaily-acceptable base,
" the " term swﬁstltuted associated in the previous

deﬁlnitxens with [ the: . expressions phenyl, phenylalkyl,
phenyloxycatbonyl and phenylcarbonyl means that the
aromatlc rlngs may be substituted with up to 3 linear or
bzanched alkyl“hav;ng 1" te 6 carbon atoms, alkoxy having
1 to 4 carbon atoms,whydroxyl, nitro, trifluoromethyl or
halogen. - g ' - ’

& ! > -
B -~ [ 3 b e 3 -

A compound as claimed in claim 1 selected from substi-
tuted indole of fo}mula (I) for which A represents a o
bond, which cd}tesponds to the 1,2,3,4- tetrahydro-f-
catbolines of formula (II):

E

Ry R2

‘ — R (11)
N N 3
I

Rg R5 Ry

with R3; Rz, R3, Ry, Rs and Rg having the same meaning as
in claim 1,

- its isomers, diastereoisomers, enantiomers,

- its addition salt with a pharmaceutically-
acceptable acid or, in the case where Rz is a carboxyl,
with a pharmaceutically-acceptable base.
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3. A compound as claimed in claim 1 selected from
substituted indole of formula (I) for which A represents

~a radical of the formula -fH-, which corresponds to the

OR7

A1,3{3,4,S,GQhexahydrdazepinb "[4,5-b] indoles of formula

(III):

<

_R2

N —R3, -
} ()

Rg OR? Rs. Ry
with R;, R2, Ri, Rs, Rs, Rg and Ry having the same meaning
as in claim 1,
- its isomers, diastereoisomers, enantiomers,
its addition salt with a pharmacéutiéally-
acceptable acid or, in the case where Rz is a carboxyl,
with a pharmaceutically-acceptable base.

4. A compound as claimed in claim 1 selected from
substituted indole of formula (I) with Rg being hydrogen
and R3 being either hydrogen or linear or branched alkyl
having 1 to 6 carbon atoms,

its isomers, diastereoisomers and enantiomers,

- its addition salt with a ~pharmacéuticaily-
acceptable acid or, in the case where Rz is a carboxyl,
with & pharmaceutically-acceptable base.

8. A compound as claimed in claim 1, which is
[ (3S)~3-methoxycarbonyl=1,2,3,4-tetrahydro-p-carboline]-
1-gpiro-3'=[2~0ox0-2,3~dihydroindole] having the below
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“38 . C

QxycgrganyiLI 2r3 4‘tetrah§éro-ﬂ- carbolxne}-
‘having the below - formula, ‘or its

isomefs ét aan‘ addition sai& with a’ pharmaceutlcally-

’,i

r,u,, < - : -
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8. A compound as claimed in claim 1 which is
[ (3S)-3~methoxycarbonyl-1,2,3,4-tetrahydro-f- carboline]-
1-spiro-4'-piperidine‘,haéing the below formula, or its
isomers or an addition salt with a pharmaceutically-
acceptable acid. |

/\I/ CO2CH3

9. A wcompdund as claimed in claim 1 which is
[ (3S)-3-methoxycarbonyl-1,2,3,4-tetrahydro-p- carbolinel-
l-spiro-4*-[1'-methylpiperidine] having the below

jf’ormul\a, or its -isomers or an addition salt with a

pharmaéeuticall&-ageptable*agid.

COOCH3
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10. A compound as claimed in claim 1 which
{{3S)-3-carboxy-1,2,3,4-tetrahydro-pf-carboline]- 1l-spiro-
4'-cyclohexane having the below formula, or its isomers

or an addition salt with a pharmaceutically-acceptable
acid or a pharmaceutically-acceptable base.

/\|/ COOH

is

) N~ NH
\ H
11. - A compound as claimed in claim 1 which is
[(38)-3-carbdxy41,2,3 4~tetrahydro-ﬁ-carboline]- l-spiro-

.4'-piperidine having the below formula, or its isomers,

or an-addition salt ‘with a pharmaceutically-acceptable
acid or a pharmaceutically-acceptable base.

]
COH

NH

2
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12. A compound as claimed in claim 1 which is
[(38)-3-carboxy-1,2,3,4~-tetrahydro-pf-carboline]- 1l-spiro-
4'-[1';methylpipezidine] having the below formula, or its
isomers, or an addition salt with a pharmaceutically-
accebtable acid or a pharmaceutically-acceptable base.

¥

7\‘/ COOH

N~ NH
H
. Ny
- I
CH3
13. A compound as c¢laimed in claim 1 which is

[(3S)-3-methoxycarbonyl~2-methyl-1,2,3,4-tetrahydro-p-
carboline]-l-gpiro-4'-[{1l'-methylpiperidine] having the
below formula or its isomers or an addition salt with a
pharmaceutically-acceptable acid.

COOCH3
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o

K

14. - + A, compound as claimed in claim 1 which is
[(35)—3-carbaiayl~1 2,3,4-tetrahydro-p-carboline) -1~
spxrocyclohexane4 having the below formula, or its

stomers, "or an addition salt with a pharmaceutically-

4

acceptable ac§d. s

fNHa

><““ 4

L 4 /:‘ “ —_ - “) N & \/
3 a 38 k) z s
- f = oo moworte con . )
= o, o w ¥ .
15:° ’ A ccmpouﬁd as clalmed in claim 1 which is

(331—3 (N-propylcarbamoyl)-l 2,3,4-tetrahydro-§-
carhcl;ne]-l-spxrﬁé}clohexane having the below formula,
or its ;somers,wwor an addition salt with a
pharmaceutically-aCceptable1aéid. .

4

T - - - 0 .
-,

- “ K - » 4 K




X = ‘ LY ‘ L [} t .
-46-
~16. A compound as claimed in claim 1 which is
. [(38)~3-(N-cyclohexylcarbamoyl)-1,2,3,4-tetrahydro-p-
o i '~ _carboline]~l-spirocyclohexane having the below - formula,
o ~.or its isomers, or an addition ‘salt with a
-5 ) pharmaceut1ca11y-acceptab1e acid.

b

c@%;med in claua 1 ‘which - is {5-

ydndézeplnold S-bllndole] 4=
1@1? aving the below formula, or
ti h Balt'%lth &‘pharmaceutzcally-

SR

.
i»

ﬂﬂad

v
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18. A compound as claimed in claim 1 which is [5-

methoxy-1,2,3,4,5,6-hexahydroazepino[4,5-b]indole]-4-~
spiro-1'-(3'-cyclohexene) having the below formula, or

its isomers, or an addition salt with a pharmaceutically-
acceptable acid.

9.~ 7 A compound as claimed in claim 1 which is [5-

_ acetoxy-9-methoxy-1,2,3,4,5,6-hexahydroazepino [4,5-b]

. fhdoléi;&gspiro—l'-(3';eyclohexene) having the below
formula, or its isomers, or an addition salt with a
phafhaceutically-acceptable acid. ’

£

h

a B e e e R —
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20. A compound as c¢laimed in claim 1 which is [5-
acetoxy-3-methyl-1,2,3,4,5,6-hexahydroazepino(4,5-b]
indole] -4~ spiro-l1'-(3'-cyclohexene) having the below
formula, or its isomers, or an addition salt with a
pharmaceutically-acceptable acid.

21. A compound as claimed in claim 1 which is 5-
acetoxy-9-methoxy-4,4-dimethyl-1,2,3,4,5,6- hexahydro-
azepino [4,5-b] indole having the below formula, or its

isomers, or an addition salt with a pharmaceutically-
acceptable acid

-

CH30
NH
N
H
0 CH3 CH3
C=0
CH3
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22, A compound as claimed in claim 1 which is 5-
hydroxy-4,4-dimethy1-l,2,3,4,5,6-hexahydroazepino[4,5—b]
indole having the below formula, or its isomers, or an
addition salt with a pharmaceutically-accepable acid.

23. A,ﬁ?qgeés fof‘p;eparinq a compound of claim 1,
which varies according to the nature of the group A,
- {feither¢ a substituted tryptamine of general -

formula (IV): -

CH2CHZ - NH - R3

| (Iv)

in which Ri, R3 and Rg have the same meaning as in the
compound of general formula (I), is reacted with an
aldehyde of general formula (V):

I
Br —C—CH (v)

Rg .Ru
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in which Rs and R4y have the same meaning as in the
compound of general formula (I), by heating them in an
organic acid of general formula (VI):

. Rg — con (v1)

0

-

5 =

in which Rg“is*aqmethyl, ethyl or trifluoromethyl group,
so as to - obtain the 1,2,3,4,5,6-hexahydroazepino[4,5-
blindole of general formula (VII):

~

(VII)

TN RB

in%which?Rl, R3, R4y Rs; and Rg have the same meaning as in

. the compound of general formula (I) and Rg the same

meaninggas in the acid (Vi), which can be either heated
withfantalcohol of general formula RgOH, inh which Rg is a
lower alkyl group, branched or otherwise, having 1 to 6
carbor atoms or an aralkyl group, so as to obtain the

1,2,3,4,5,6=<hexahydroazepino[4,5-blindole of general
formula (VIII):
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=’y

in which R; and Rg have the same meaning as in the
compound of general formula (I) and Rjp is a lower alkyl,
branched or otherwise, having 1 to 6 carbon atoms or an
opt:.onally subst:,tuted aryl or aralkyl group, is reacted

- . with a ketone of general formula . (XI):
: & ’ g N wd “;’ ' ﬂg Kov’“‘\‘ « o
LA by ST o 0 :
- - yo E o -y Y’b:' R
S, 14 n e i zu\:r” s ll
h ! o ) jw . “ ag & )&“A - (XI)
. N B sl ”iﬁi" ¥y : R5—C-—Ru
S . “ %“ «\@Ji’“;@uv“»&f R - ’
v e R ! . .
S . in whlch R4 and R5 have the same meaning as in the

A compdund of general formula (I), under a nitrogen
. atmospherem elﬁther “An. toluene oor benzene under-reflux in

R i e the pxesence chu para—toluenesulfomc acid, the water
"f”:;j;:: g “ﬁormed *durmg ﬁéh{e ”condehsation bemg removed by means of
ittt . a water-extract ox{ £pparatus wh:.éh can be, for example,. a

‘*:‘3’3: # *Ee;ﬁ Yand Stark apparatus,yor, in some cases, under reflux

m“:'g % of methanol or of the ketone itself, so as to obtain,
e . ..after pur1£1cat10n,ﬁ the p-carboline of general formula
[ “ o Jf‘ (XII) B ®

& ~ ¢ vy
- ‘i& R1 -~
"iv-\ﬂ""d:iz I . % C00R10
» v
% . 5 Ee ¥
vege, v : (XI1I)
, we e .
G4 wer . l R
- ! x Rg - Rs . 4
o7 - in which R;, R4, Rs, R¢ and Rjp have the same meaning as
Te e, in the compounds of general formulae (I) and (X), which
2&&0r I b "
"‘. f ' i can e
v e - either reacted under reductive amination

’ conditions with an aldehyde of general formula (XIII):

| 4 Ri1 = ﬁ“ (XIII)

~ < 6

. - o — e Lt il o — R - e w - -



Aalkox

y groups havz.ng 1 to 4 carbon atoms or aryl

‘ *the compound of

‘obﬁé;n theﬂ B-—carboline of

Ln whmch R;.; Rm; Ru, “-Ra ‘ Rs and Rq have the same meaning
as in the compﬁunci of genetal formula '(XIV)

in the case where Rig « CH;;, with
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aqueous barium hydroxide solution so as to obtain the
acids of general formula (XVII):
R1
(xviI)
) Re © M D o o
-in which Ry, R4, Rs and Rg have the same meaning as in the
5 _compounds of general formula (I), uf ? X S
. - =7 “or reacted, in the case where~R10 CH3, with an
amlne of genesal formula (XVIII). ) A
h’“‘ e - or f‘a\“” e wn T E 2 -
SR SN b . ) , s e s
. Se0E v N - i N N K= R12 . L i ) )
*« & & . b - > .
N : P (XVIII) ’
B ‘oé. : & - o 3*\ NH\ . « " §
“ ee ¢ “ # n Lt =
[ X2 1] 5 T "ﬁ:”’ . 7 3 R13 I N o , =
- 6‘.0 . . v v X
e in whlch R32 and R13 represent, each independently of one

o »

10 ° another, a hydrogen ' atdm of lower alkyl groups, branched
or otherwise, pavang 1l to 6 carbon atoms or cycloalkyl
groups:having 4 to 7 carbon atoms, so as to obtain the

,

: A:w.i amides of ‘'general formula (XIX):
P h ”R: ¥ “

[ J [ 4

2

S x

L 4
asee <
‘ (XIX)
¢ e o
Catwe® - e .
.:“‘i ind - ! I’ 1
15 . in which Ry, R4, Rs and Rg have the same meaning as in the

compoufids of general formula (I) and Riz and Ry3 the same
‘  meaning as in the amides of general formula (XVIII).

2

L %




7
<

L X
L4
-*
-
.

«

-8
Q%Q -
L]
s ses
.

L]

se aefe o (Y

L]

.
.
L
.
¢
&
.
L J
L]
[ 4
<
*
M
.
[
¢

© DOG30:  AU7929391.WPC *

-55-

24. A pharmaceutical composition containing as active principle a compound
as claimed in claim 1, alone or in combination with one or more
pharmacsutically acceptable, non-toxic, inernt excipients or vehicles.

25. A method of treating a mammal afflicted with a disorder selected from a
disorder of the central nervous system, memory, pain, inflammation, stroke and
convulsions comprising the step of administering to the said mammal an amount
of a compound as claimed in claim 1 which is effective for alleviation of said

* disorder. . -

4
2
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ABSTRACT
A compound selected from substituted 1Bdgle of
formula (I):
R2
" . <
1 / \
N —R3 x
N
- A <
3 l
N ® \"“4( . RG RS Ru -
in which: ”b ’(Lg‘ :t e e ey
- A represents a g bond or a radical of the
formula wFH-v“ o .
o r o £ S
. OBy e Wt o
- - Ry -represents hydrogen, halogen, hydroxyl,

linear or branched alkoxy having 1 to 4 carbon atoms,
linear or- btanched alkyl having 1l to 6 carbon atoms
optionaily substituted with up to 3 halogen, oxo,

A ®

hydroxyr or aikoxy‘having 1 to 4 carbon atoms,

3

<" Ry tepresents carboxyl, 1linear or branched

¢ e

:a-algexycarbanyl having 1 to 6 carbon atoms and optionally

substitute&. .with optionally substituted phenyl;
p&enyioxycarbbnyi, substituted phenyloxycarbonyl,
carbamayi. &atbamoyl suhstituted on the nitrogen with up
“fo 2 linear or branched alkyl having 1 to 6 carbon atoms
or cycloalkyl having 4 to 7 carbon atoms; and in the case

~" where A i8 a radical of the formula *ga- « Rz can also

R

Ry

S ¢
Be hyatagen, A

- R3 zépresenas hydrogen, linear or branched alkyl
having I to 6 carbon atoms and optionally substituted

. wim up . to 3 halégem oxo, linear or branched alkoxy

L
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having 1 to 4 carbon atoms or optionally substjtuted
phenyl,

- Rq and Rs together form a saturated or unsatura-
ted 5- to l2-membered mono- or bicyclic ring-system which
can .comprise in the ring skeleton from 0 to 3 hetero

. atoms selected from oxygen, nitrogen and sulfur and which

can opgionally be substituted with up to 3 oxo, linear or
branched alkyl having 'l to 6 carbon atoms, optionally
substitdted phenyl, phenylcarbonyl, substituted
phenylcarbonyl, optionally substituted phenylalkyl having
.7 ko 9 carbon atoms, optionally substituted fluo:ene,

~with, in the case where Ry and Rs form a bicyclic system,g

the possibility that one of the tings is an optionally -
substituted aromatxc rmg, and m the case wherek A is a
radical of the formula -fH-, R. and Rs can also represent,

~

' 0R1 “f" ﬁ,; " :; ¢ ’ v
each. indeperidently of one anothetf *hydrogen, optionally
substituted phenyl, Iinear or branched alkyl having 1 to
6 carbon atoms and optianally substituted with up to 2
oxo or optionally substituted phenyl, with the ﬁproviso
that, when A is a o bond with Ry = R3 Rg = H% and Rz =
COOH then Ry and Rs together cannot form a cyclopentyl or

a cyclohexyl, and when A is a radical of the formula

0
| :

~CH- with Ry = H or CH3C - ,then R4 and Rs must be

2

-

ORy

other than H, .

- R¢ represents hydrogen or a linear or branched
alkyl having 1 to 6 carbon atoms and optionally
substituted with up to 2 oxo or optionally substituted
phéﬂ?ir 5

3

-



a»®
-

-

- R7 represents hydrogen or a linear or brapnched
alkyl having 1 to 6 carbon atoms and optionally
substituted with up to 3 oxo, halogen, alkoxy haviﬁé 1l to
4 carbon atoms, cycloalkyl having 3 to 6 carbon atoms or
cptionally substituted phenyl,
its isomers, dlastereoisomers, enantiomers,
its addition salt with a pharmaceutically-
acceptable acid, or, in the case where R; is a carboxyl,
with a pharmaceutically-acceptabie base,

Lad

the term substituted associated in the previous
definitions with the expressions phenyl, phenylalkyl,
phenyloxycarbonyl and phenylcarbonyl means that the

aromatic rings may be substituted with up to 3 linear or
branched alkyl having 1 to 6 carbon atoms, alkoxy having
1 to 4 carbon atoms, hydroxyl, nitro, tti{luoromethyl or
halogen.
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