Use of human CB[err] receptor agoni st conpounds for the preparation of

I mmunonodul ating drugs, novel human CB[err] receptor agonists and
pharmaceuti cal conpositions containing them The present invention rel ates
to the use of selective human CB[err] receptor agonists 5 for th .
preparation oYOPPHBAbnodul ating drugs. The invention furtheﬁw?@?gﬁggﬂ{o
novel human CB[err] receptor agonists and the pharmaceutical conpositions .
in which they are present, and to the nethods for their preparation.
[err]-THC is the main active constituent extracted from Cannabis sativa
(Tuner, 1985; in Marijuana 1984, Ed. Harvey, DY, IRL Press, Oxford). 10
Numerous articles have described not only psychotropic effects of

cannabi noi ds
o

COMPOSES AGONISTES DU RECEPTEUR -CBZ

La présente invention a pour objet l'utilisation de composés agonistes sélectifs du
5  récepteur CBy humain pour la préparation dc médicaments immunomodulateurs.
L'invention a également pour objet des nouveaux composés agonistes du récepteur CB3
humain et les compositions pharmaceutiques les contenant ainsi que les procédés pour
leur obtention.
Le A9-THC est Ie principal constituant actif extrait de Cannabis sativa (Tuner, 1985 ; In
10  Marijuana 1984, Ed. Harvey, DY, IRL Press, Oxford).
De nombreux articles ont décrit non seulement des effets psychotropes des
cannabinoides mais aussi unc influence de ces derniers sur la fonction immunitaire
[HOLLISTER L.E. J. Psychoact. Drugs 24 (1992), 159-164]. La plupart des études in
vitro ont montré des effets immunosuppresseurs des cannabinoides : l'inhibition des
15 réponses prolifératives des lymphocytes T et des lymphocytes B induites par les
mitogénes [Luo, Y.D. et al., Int. J. Inmunopharmacol. (1992) 14, 49-56, Schwartz, H. et
al., J. Neuroimmunol. (1994) 55, 107-115], l'inhibition de l'activité des cellules T
cytotoxiques [Klein et al., J. Toxicol. Environ. Health (1991) 32, 465-477], l'inhibition
de l'activité microbicide des macrophages et de la synthése du TNFo. [Arata, S. et al,,
20  Life Sci. (1991) 49, 473-479 ; Fisher—Stenger et al. J. Pharm. Exp. Ther. (1993) 267,
1558-1565], I'inhibition de l'activité cytolytique et de la production de TNFa des grands
lymphocytes granulaires [Kusher et al. Cell. Immun. (1994) 154, 99-108]. Dans
certaines é&tudes, des effets d'amplification ont été observés : augmentation de la
bioactivité de l'interleukine—1 par les macrophages résidant de souris ou les lignées
25  cellulaires macrophagiques différenciées, due a des niveaux accrus de TNFa [Zhu et al.,
J. Pharm. Exp. Ther. (1994) 270, 1334-1339 ; Shivers, S.C. et al. Life Sci. (1994) 54,
1281-1289].
Les effets des cannabinoides sont dus a une interaction avec des récepteurs spécifiques
de haute affinité présents au niveau central (Devane et al., Molecular Pharmacology

- 30 (1988), 34, 605-613) et périphérique (Nye et al., The Journal of Pharmacology and
Experimental Therapeutics (1985), 234, 784-791 ; Kaminski et al., Molecular
* " Pharmacology (1992), 42, 736-742 ; Munro et al., Nature (1993), 365, 61-65).

Les effets centraux relévent d'un premier type de récepteur de cannabinoides (CB1) qui
est présent dans le cerveau, Par ailleurs, Munro et al. [Nature (1993) 365, 61-65] ont
35 cloné un second récepteur de cannabinoides couplé 4 la protéine G, appelé CBj, qui est
seulement présent & la périphérie et plus particuliérement sur les cellules d'origine



but also their influence on the imune function [HOLLI STER L. E., J.

Psychoact. Drugs 24 (1992) 159-164]. The majority of in vitro studi es have
shown that cannabi noi ds have inmunosuppressant effects: inhibition of the
m t ogen |nduceddpgr7%lplferat|ve responses of T |ynphocytes and B !g%gghoc tes

[Luo, Y.D. et ¥C

15 J. | munopharnacol . (1992) 14, 4&F 0095

Schwartz, H et al., J. Neuroimunol. (1994) 55, 107-115], inhibition of
the activity of cytotoxic T cells [Klein et al., J. Toxicol. Environ.

Heal th (1991) 32, 465-477], inhibition of the microbicidal activity of

macr ophages and of TNFa synthesis [Arata, S. et al., Life Sci. (1991) 49,
473-479; Fisher-Stenger et al., J. Pharm Exp. Ther. (1993) 267, 1558-1565]
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peut expliquer l'immunomodulation exercée par les agonistes des récepteurs aux
cannabinoides évoquée ci-dessus.

Les agonistes des récepteurs aux cannabinoides connus jusqu'a présent sont des agonistes
mixtes, c'est—a—dire qu'ils agissent aussi bien sur les réceptetirs centraux (CB1) que sur
les récepteurs périphériques (CB3). Il en résulte que si l'on veut traiter le systéme
immunitaire avec les agonistes connus des récepteurs aux cannabinoides, on a toujours
un effet secondaire non négligeable, qui est I'effet psychotrope.

Les brevets suivants décrivent des agonistes non sélectifs : EP 0 570 920, WO 94-12466
qui décrit I'anandamide, US 4 371 720 qui décrit le CP 55940.

Par ailleurs, le réceptcur CB» n'étant connu que depuis 1993, les nombreux brevets
concernant des composés cannabinoides nc donnent aucune indication sur leur
s€lectivité. Parmi ces brevets, on peut citer notamment les brevets US 5 081 122,
US 5292736, US 5 013 387, EP 0 444 451 qui décrivent des composés ayant une
structure indolique ou ind&nique.

D'autres dérivés d'indole & activité cannabinoide sont décrits dans J.W. Hufman et al.,
Biorg. Med. Chem. Lett. (1994), 4, 563.

On a maintenant trouvé que les agonistes spécifiques du récepteur CBo humain ayant
une affinité élevée pour ledit récepteur sont de puissants immunomodulateurs qui
peuvent €tre utilisés sans risque de 'effet secondaire indiqué ci—-dessus.

Dans la présente description, on désigne par "affinité élevée pour le réceptenr CBy
humain” une affinité caractérisée par une constante d'affinité inférieure ou égale 2 10 nM
et par "spécifique” les composés dont la constante d'affinité pour le récepteur CB» est au
moins 30 fois inféricure a la constante d'affinité pour le récepteur CB1 et pour lesquels la
constante d'affinit¢ pour le récepteur CB1 est supérieure ou égale & 100 nM. De plus, la
spécificité des composés de l'invention se manifeste également vis-a-vis d'autres
récepteurs ; les composés de l'invention ont en effet une constante d'inhibition pour des
récepteurs humains autres que les récepteurs aux cannabinoides supérieure & 1 4M.
Ainsi, la présente invention a pour objet l'utilisation des agonistes spécifiques du
récepteur CB9 humain pour la préparation de médicaments immunomodulateurs.

A titre d'exemples d'agonistes spécifiques du récepteur CB2 qui conviennent aux fins de
l'invention on peut citer les coxﬁposés de fomules (I} et (I') ci—aprés.

Les composés qui conviennent aux fins de I'invention sont les composés de formules (1)
ou (I') ci-aprés, sous la forme d'énantioméres purs ou sous la forme de racémiques :



| ynphocytes [Kusher et al., Cell. Inmun. (1994) 154, 99-108]. In sone
studies, anplification effects have been observed, nanely an increase in
the bioactivity of interleukin-1 by nouse fixed macrophages or
differentiated macrophagic cell lines, due to enhanced |evels_of TNFa [ Zhu
et al., J. Ph‘é{Pﬁ?’“@ﬁ‘g Ther. (1994) 25 270, 1334-1339; SKTERINETC ot
al., Life Sci. (1994) 54, 1281-1289]. The effects of cannabi noids are due
to an interaction with high affinity specific receptors present in the
central nervous system (Devane et al., Nblecu#ar Phar macol ogy (1988) 34,
605-613) and peripheral nervous system (Nye et al., The Journal of

Phar macol ogy and Experinental Therapeutics (1985) 234, 784-791; 30
Kam nski et al., Mol ecular Iﬂzar macol ogy (1992) 42, 736-742; Minro et al.,
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dans lesquelles :
5 - Rjp représente un groupe choisi parmi les groupes -CH2CHR1gNRgR11
-(CH2)2NR'gR'11 ; -CHRgCHaNR'gR'11 ; -(CH2)Z et ~CORg ;
- R’y représente le groupe ~CH2CHR1gNRgR11 ou le groupe -(CH2)2NR'g¢R'11 ;
- 'Rz et R'7 représentent I'hydrogeéne, un halogéne ou un (C1—-Cg)alkyle ;
- R3 représente I'hydrogéne, un (C1-Cg)alkyle ou un groupe choisi parmi les groupes
10 -CHCHR1gNRgR11 ; =(CH2)2NR'gR'11 ¢t -CORg ;
- R'3 représente le groupe = CRgRg ;
- R4 al'une des significations données pour R5 ou représente un groupe ~CORg ;
- Rs représente I'hydrogéne, un (Cp~Cglalkyle, un (C1-Cgalcoxy, un atome
d'halogene, un groupe ~CF3, un groupe ~OCF3, un (C1-Cyg)alkylthio ;
15 - R'5 a l'unc des significations données pour Rs et est en position 5 ou 6 du cycle
indéne ;
- Rg représente 'hydrogeéne ou un (C1-Cy)alkyle ;
- R'g représente un (C1—Cy)alkyle ;
- Ry a l'une des significations données pour R5 ou bicn Ry et Rg constituent ensemble
20  un groupe ~Y-CHjp~ li€ au cycle indole en position 7 par le groupe Y ;
- Rg représente un phényle substitué une a quatre fois par un substituant choisi parmi :
un halogéne, un (C1-Cg)alkyle et un (C;-Cyg)alcoxy ; un polycycle choisi parmi un
napht-~l-yle, un napht-2-yle, un 1,2,3,4-tétrahydronapht-1-yle, un 1,2,3,4~
. tétrahydronapht-5~yle, un anthryle, un benzofuryle, un benzothién-2-yle, un
25  benzothién-3-yle, un 2-, 3-, 4- ou 8~quinolyle, lesdits polycycles étant non substitués
ou substitués une ou deux fois par un substituant choisi parmi : un (Cq-Cg)alkyle, un
(C1-Cyalcoxy, un (Cy-Cylalkylthio, un halogéne, un cyano, un hydroxyle, un
trifluorométhyle, et un imidazol-1~yle ;



Nat ure (1993) 365, 61-65). The central effects are dependent on a first
type of cannabinoid receptor (CB[err]), which is present in the brain.
Furthernore, Munro et al. [Nature (1993) 365, 61- 65] have cloned a second
cannabi noid receptor coupled to protein G called CB[err], }%lggp S
present only MP1M88%88eri pheral nervous system and nore partlcu y on
the cells of inmmune origin. The presence of CB[err] cannabinoid receptors

on the lynmphoid cells may explain the i mmunonodul ation, referred to above,
which is 4

- Ryp et Ry ensemble représentent un groupe choisi parmi les groupes
-CHp~-0-CHp-CR15R13- et ~(CH2)p~CR12R13-, dans lesquels l'atome de carbone
substitué par R12 et Ry3 est li€ a l'atome d'azote ;
~ R'11 représente un (C1~Cy)alkyle
5 oubien R'j1 et R'g constituent avec I'atome d'azotc auxquel ils sont liés un groupe choisi

parmi les groupes morpholin-4-yle, thiomorpholin-4-yle, pipéridin-1-yle et
pyrolidin-1-yle ;
- Ria2 et R13 representent chacun, indépendamment l'un de lautrc I'hydrogéne ou un
(C1-Cy)alkyle ;

10 -nest2,3,40u5;
-pestZou3;
- Z représente le groupe méthyle ou un atome d'halogéne ;
~ Y représente le groupe méthyléne ou l'atome d'oxygéne ;
a la condition que dans la formule (I) un ct un seul des substituants Ry, R3 ou R4

15  représente le groupe ~CORg et que :

* lorsque R; représente -CORg, alors R3 représente le groupe
-CH;CHR1gNRgR11 ou le groupe —(CH2)aNR'gR'11 ¢t R4 a I'une des significations
données pour Rs ;

* lorsque R3 représente ~CORg, alors Ry représente un groupe choisi parmi les

20  groupes -CH2CHR1gNRgR11 ; -CHR9CH2NR'gR'1 1 ;
~(CH2);NR'gR'11 et —(CH2)hZ ; R4 a l'une des significations données pour Rg et au
moins l'un des groupes R4, R5 et R7 représente I'hydrogéne ;

* lorsque R4 représente —~CORg, alors Ry représente un groupe choisi parmi les
groupes -CHpCHR1gNRgR11 ; -CHR9CH2NR'gR'11 ;

25 =(CHp)»NR'gR'1] et -(CH3)uZ et R3 représente I'hydrogéne ou un (C1~C4)alkyle,
et leurs sels pharmaceutiquement acceptables.
Parmi les composés de formule (I) et (I'), on préfére ceux dans lesquels Ry ou R’y
représente I'hydrogéne ou le groupe méthyle.
Des composés de formules (I) et (I') préférés comprennent également ceux dans lesquels

30 Rg représente un groupe napht-1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
yle ; un groupe napht-2-yle ; un groupe benzofur-4-yle ou un groupe benzofur-7-yle.
Les composés de formules (I) et (I') dans lesquels R5 ou R's représente I'hydrogéne sont
également des composés préférés selon l'invention.

35 De méme, les composés de formules (I) et (I') dans lesquelies -NR'gR'11 représente un
groupe morpholin-4-yle sont également des composés préférés.



exerted by cannabinoid receptor agonists. The cannabi noid receptor agonists
known hitherto are m xed agonists, i.e, they act 5 on both the central
receptors (CB[err]) and the peripheral receptors (CB[err]). Consequently,

if it is desired to treat the inmune system wth the known ﬁ%ﬂﬁéﬁtn I d-
receptor agor¥QP¥M86here s always an appreci abl e side effe&t ®Y t he
psychotropic effect. The foll owi ng patents descri be non-sel ecti ve agoni sts:
EP 0 570 920, WD 94- 10 12466, which describes anandam de, and US 4
371 720, which describes CP 55940. Furthernokte, as the CB[err] receptor
has only been known since 1993, the numerous :

Des composés de formule (I) particuliérement préférés sont ceux dans lesquels :
~ R2 représente I'hydrogéne ou le groupe méthyle ;
~ Rg représente un groupe napht—1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
5  yle; un groupe napht—2-yle ; un groupe benzofur-4-yle ou un groupe benzofur-7-yle.
- Rs représente I'hydrogéne ;
— -NR'gR'1 1 représente un groupe morpholin—-4-yle ;
- R1, R3, R4 et R7 étant tels que définis précédemment.
Des composés de formule (I') particulierement préférés sont ceux dans lesquels :
10 - R'p représente I'hydrogéne ou le groupe méthyle ;
— Rg représente un groupe napht-1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
yle ; un groupe napht~2-yle ; un groupe benzofur—4-yle ou un groupe benzofur-7-yle ;
- R's représente 'hydrogéne ; '
15 --NR'gR'{1 représente un groupe morpholin—-4-yle ;
- R'1 et R'3 étant tels que définis précédemment.
Parmi les composés de formules (I) et (I') ci~dessus, ceux dans lesquels Ry ¢t R'; sont un
groupe méthyle, sont tout particuli¢rement préférés.
Les composés de formule (I) sont des dérivés d'indoles substitués en position 1, 3 ou 4
20  par un groupe acyle (-CORg). Selon la position du groupe acyle, les composés de
formule (I) peuvent étre divisés en trois sous—familles de composés répondant
respectivement aux formules (Ia), (Ib) et (Ic) ci-aprés.



patents relating to cannabi noid conpounds give no indication of their
selectivity. The follow ng may be nentioned in particul ar anong these
patents: US 5 081 122, 15 US 5 292 736, US 5 013 837 and EP 0 444 451,
whi ch descri be conpounds with an indole or indene structure. ?ﬁ@ﬁﬁmmé gole
derivatives WX®“¥abi noid activity are described in J. W men

Biorg. Med. Chem Lett. (1994) 4, 563. It has now been found that speC|f|c
human CB[err] receptor agonists which have a 20. high affinity for said
receptor are potent inmmunonodul ators which cary be used wi thout the risk of
the side effect indicated above. In the present description, "high affinity
for the human CB[err] receptor"” denotes an

Les indoles acylés en position 1 sont les composés de formule (la) :

R4a
/R32.
R; | I
L, @
N
l
R7a CORS
dans laquelle :
5 - R3y représente le groupc -CHpCHRjgNRgRj; ou le  groupe

-(CH2)2NR'6R'11 ;
- Ry représente l'hydrogéne, un (C3—Cglalkyle, un (C;-Cylalcoxy, un atome
d'halogéne, un groupe —CF3, un groupe —~OCF3 ou un (Cy-Cy)alkylthio ;
—~ Ryg représente l'hydrogéne, un (Cp-Cglalkyle, un (Cj-Cgqlalcoxy, un atome
10  d'halogéne, un groupe —CF3, un groupe —~OCF3 ou un (Cy-Cy)alkylthio ;
- Ry, Rs, Rg, Rg, R'g, R10, R11 et R'11 sont tels que définis précédemment pour les
composés de formule (I).
Les dérivés d'indole de formule (Ia) préférés sont les composés dans lesquels :
— Ry est I'hydrogéne ou un groupe méthyle ;
15 - Rgza est l'un des groupes ci-apres :

—(CH,);—N O

~—CH;— CH—N—Me

— CH;—CH-N—Me

— R4a, R5, R, sont chacun I'hydrogéne.



affinity characterized by an affinity constant which is | ess than or equal
to 10 nM and "specific" denotes the conpounds whose affinity constant for
the CB[err] 25 receptor is at least 30 tines less than the affinity
constant for the CB{’err] receptor and for which the affinity constant for
the CB[err] re?O¥8P8Ps greater than or equal to 100 nM Mor d5FERISPRD
conpounds of the invention also exhibit specificity towards other -
receptors; the conpounds of the invention actually have an inhibition
constant greater than | [err]M for human receptprs ot her than the

cannabi noid 30 receptors. Thus the present invention relates to the use
of the specific human CB[err] receptor agonists for the preparation of

i mmunonodul ati ng drugs.
» g Le ?ndoles acylés en position 3 sont les composés de formule (Ib) :

R4b
COR,

/
R; f | (Ib)

dans laquelle :

5 - Rjpp représente un groupe de formulc ~-CHpCHR1gNRgR11, -(CH2)2NR'gR'11,
~CHR9CHaNR'gR'1 1 ou ~(CH2)pZ ;
~ Ry4p représente l'hydrogéne, un (Cyj-Cylalkyle, un (Cy-Cglalcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C1~Cy)alkylthio ;
- Ra, Rs, Rg, Rg, Rip, R11, R'6. R'11, n, Z, Ry et Rg étant tels que définis

10  précédemment pour les composés de formule (I).

Les dérivés d'indole de formule (Ib) préférés sant les composés dans lesquels :

- R1p représente un groupe choisi parmi :

—(CHy);—

—CH;—CH-N—Me

-

— CHR,CH,N/ 0
_/

15 ou bien Ry} représente un groupe :



The conpounds of fornulae (1) and (1') bel ow may be nentioned as exanpl es
of specific CB[err] receptor agonists which are suitable for the purposes
of the 35 i nventi on. 3 The conpounds which are suitable for the

pur poses of the invention are the conpounds of fornmula (I) o
the form of pWPS78M&Hti oners or in the formof racemates:

10

15

r (1" bel ow i n
PCTI(FR92/00959

dans lequel Rg forme avec Ry, un groupc —Y-CHQ— dans lequel Y est O ou
—CHp~ de telle sortc que R représente :

* un groupe de formule ——CH-CH;>-N 0
| 2
—0—CH,
dans lequel 'oxygene est lié en position 7 de l'indole ; ou
* un groupe de formule :  — ICH—CHfN O
1
—CH;CH,
3 2

dans lequel le carbone C3 est lié en position 7 de l'indole ;

- Ra représente I'hydrogéne ou le groupe méthyle ;-

- Rg représente un groupe napht—1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
yle ; un groupe napht-2-yle ; un groupe benzofur-4-yle ou un groupe benzofur-7-yle ;
- R4p, Rs et R7 sont tels que définis précédemment.

Les indoles acylés en position 4 sont les composés de formule (Ic) :

COR,

dans laquelle :

- Ry représente un groupe de formule ~CH2CHR1gNRgR11, —(CH3)2NR'gR'11,
-CHR9CH7NR'gR'11 ou =(CH2),Z ;

- R3¢ représente 'hydrogéne ou un (C1-Cy)alkyle ;

-R2, Rs, Rg, R'6, R7, Rg, Rg,R11, R'11, n et z sont tels que définis précédemment pour
les composés de formule (I).

Les dérivés d'indole de formule (Ic) préférés sont les composés dans lesquels :

- R3¢ et Rg représentent chacun 'hydrogéne ; '

- Rjc R, R7, Ry étant tels que définis précédemment.



[err] 5 in which: - Rerr] is a group selected fromthe groups
-CHerr]CHR err]NRerr]Rerr]; -(CHerr])[err]NR [err]R [err];

-CHR[err]CH err]NR [err]R [err]; -(CHerr])[err]Z and -COR[err]; - R[err]
is the group - rlCHR[err]NRlerr] Rl err] or the group :
-(Cl-l[err])[err‘ﬁil{g’%o@h] Rlerr]; - Rerr] and R[err] are hydf&&@’r‘f,’"‘é"””

hal ogen or a ((Jerr]-Cerr])al kyl; 10 - Rerr] is hydrogen, a '
(Jerr]-Cerr])al kyl or a group selected from the groups -
-CH err]CHRlerr]NR[err]Rerr]; -(CHerr])[err]dR [err]R [err] and -CORS8; -
R[err] is the group =CR[err]Rerr]; - Rerr] has one of the meanings given
for Rlerr] or is a group -CORlerr];

Des composés particulierement préférés de formule I sont :

* le 1-(2-(4~morpholinyl)éthyl)-2~méthyl-3-(1~naphtylcarbonyl)-7-méthoxyindole ;
* le 1-(2~(4-morpholiny!)éthyl)-2~méthyl-3-(4~chloro-1-naphtylcarbonyl)~7-
méthoxyindole ;

rl

5 *le 1-n-pentyl-2-méthyl-3~(4~chloro-1-naphtyicarbonyl)-7-méthoxyindole.
Les composés de formules (1) et (I') selon l'invention peuvent étre obtenus par différents
procédés de synthése faisant appel notamment 3 des étapes d'addition d'un groupe
alkylamino, d'acylation et de cyclisation bien connues de I'homme du métier.
Des procédés particuliérement appropriés pour l'obtention des composés de 'invention
10  sont décrits par exemple dans les brevets NL 73 09 094, US 5 109 135, US 4 939 138,
US 5081 122, US 4 840 950, EP 0 278 265, US 5 292 736 et US 4 581 354.
Ces procédés sont rappelés briévement ci-aprés.
Ainsi les composés de formule (Ia) peuvent étre obtenus par le procédé A représenté sur
le Schéma I ci-aprés.
15 Ce procédé A, qui est décrit dans le brevet NL 73 09 094 consiste :
1/ & faire réagir une hydrazine de formule (1) avec une cétone de formule RoCOCH2R3,
dans laquelle Ry et R3, sont tels que définis précédemment pour former un composé de
formule (2) ;
2/ a acyler le composé de formule (2) ainsi obtenu pour former un composé de formule
20 (la);
3/ a transformer éventuellement le composé de formule (la) ainsi obtenu en I'un de ses
sels pharmaceutiquement acceptables.
L'étape 1/ du procédé A est une réaction de Fischer, qui est avantagcuscment réalisée
dans un solvant inerte tel que le méthanol, I'éthanol, l'isopropanol ou l'acide acétique en
25 présence d'un catalyseur acide tel que l'acide sulfurique, l'acide chlorhydrique, I'acide
acétique glacial, le chlorure de zinc et 4 une température comprise entre 20°C et 150°C.
L'étape 2/ du procédé A est unc réaction d'acylation qui est avantageusement effectuée
avec un halogénure d'acide de formule RgCOX, en présence d'une base, telle qu'un
hydroxyde, un hydrure, un amidure ou un alcoolate de métal alcalin dans un solvant
30 organique inerte. Des solvants organiques appropriés pour ce type de réaction sont par
exemple, le toluéne, le xyléne, le DMF. La réaction peut étre effectuée entre 0° C et le
point d'ébullition du solvant utilisé.
Les composés de formule (Ia) peuvent aussi étre obtenus par le procédé A1 représenté
sur le schéma II.
35 Ceprocédé Aq consiste :



- Rerr] is hydrogen,
hal ogen atom a group -CF3, a 15

a (Jerr]-Cerr])al kyl,

a (Jerr]-Cerr])al koxy, a

(err]-Cerr])al kylthio; -

and is in the 5- or 6-po

a (Jerr]-d eMNqy74080| ;

group -OCF[err] or a
R 5 has one of the meanings gi ven for Rl err]

sition of the indene ring; - Rerr] hydr ogen- or
- RJerr] is-a ((err]-Cerr])alkyl; PCE(SF 6100957 has

one of the neani ngs given for

R err], or

Rlerr] and R err] together forma.

group -Y-CH err]-

bonded to the indole ring in the 7-position by the group

Y; - Rerr] is a phenyl

nonosubstituted to teypasubstituted by a

substituent selected froma hal ogen,

(dJerr]-derr])al koxy;

10

15

a (Jerr]-Cerr])alkyl and a
or a polycyclic radical selected '

1/ & faire réagir un composé de formule (3) successivement avec un hydrure de métal
alcalin, tel que par exemple I'hydrure de sodium puis avec NH2Cl pour former
I'hydrazine substituée de formule (4) ;

2/ a faire ensuite réagir I'hydrazine ainsi obtenue avec une cétone de formule
RpyCOCH2R3, pour former par cyclization un composé de formule (Ia) ;

3/ éventuellement & transformer le composé de formule (la) ainsi obtenu en I'un de ses
sels pharmaceutiquement acceptabies.

L'étape 1/ du procédé Ay est avantageusement réalisée dans un solvant inerte, tcl que par
exemple I'éther éthylique ou le THF, a la température de 25° C. |
L'étape 2/ du procédé A1 est une cyclisation qui est réaliséc dans les mémes conditions
que celles décrites précédemment pour I'étape 1/ du procédé A.

SCHEMA]
(PROCEDE A)

R'zCCHz.Rsa —

NHNH, |
) R, H 2

R Acylation
1) RgCOX/Base



from a napht h-1-

1,2,3,4- 25
benzot hi-en-2-yl

pol ycyclic radicals being unsubstituted or

yl, a naphth-2-yl, a 1,2, 3, 4-tetrahydronaphth-1-yl, a
t et rahydronapht h-5-yl, an anthryl, a benzofuryl, a
a benzothien- 3-yl and a 2-, 3-, 4- or 8-quinolyl, said

4 nonosubstitut

e .
di substit ut e®W®97W8ubsti t uent selected froma (Cerr]-C erFﬂ’gﬁ‘%’ﬂo?sga

(dJerr]-derr])al koxy,

hydroxyl, a trif

10

15

a (Cerr]-derr])al kylthio,

a hal ogen, a cyano, a
| uoro- nethyl and an i m dazol -1-yl; :

11
SCHEMA 11
(PROCEDE Ay)
R4a
R4a
1/ NaH R;
Ry 2/ NH2C1 N—C
NH-C\\ 111 %
H,
Ry, 0 TR @
cyclisation
@) RyCOCHRR3,
R-la
R3a
Rg |
Tf R,
R’la COR8
(Ia)

Les composés de formule (Ib) dans laquelle Ryp, est un groupe choisi parmi
~CH,CHR19NRgR11, ~(CH2)2NR'gR'1] ou —(CH2)pZ peuvent étre obtenus par le
procédé B/ représenté sur le schéma IlI ci~aprés.

Ce procédé, qui est décrit notamment dans le brevet US 4 581 354, consiste :

1/ & faire réagir un dérivé d'indole de formule (5), convenablement substitué en position
2 par un groupe Ry tel que défini précédemment avec un halogénure de formule
XCH,CHR1oNRgR11, X(CH2)2NR'6R'11 ou X(CH2)nZ dans laquelle Rg, R10, R11,
R"@ R'11, n et Z sont tels que définis précédemment et X représente un atome
d'halogéne, par exemple le chlore, le brome ou l'iode, pour former un composé de
formule (6) dans laquelle Ry, est le groupe -CH2CHR19NRgR11> <(CH2)2NR'6R'11
ou (CH2)pZ ;

2/ i soumettre le composé de formule (6) ainsi obtenu a une acylation avec un
halogénure d'acide de formule Rg-CO-X dans laquelle X est un halogéne, par exemple
le chiore ou le brome et Rg est tel que défini précédemment pour former un composé de
formule (Ib).



- Rlerr] and Rlerr] together are a group selected fromthe groups
-CHerr]-OCHerr]- 5 CRlerr]Rerr]- and
-(CHerr])[err]-CRlerr]Rlerr]-, in which the carbon atom substituted by
Rlerr] and R err] is bonded to the nitrogen atom - R [err]

(Cerr]-Cerrmed7iopsed or R [err] and R [err], together vmtlfqrﬁ"ggﬂ?oﬁogen
atomto which they are bonded, forma group sel ected from norpholin-4- yI .
t hi onor phol i n-4- vyl , plper|d|n 1-yl and pyrrolidin-1-yl groups; 10 -
Rlerr] and R err] |ndependently of one anot hef,are each hydrogen or a

(Jerr]-Cerr])alkyl; - nis2,3,40r 5 - pis 2or 3 - Zis the nethyl
group or a hal ogen atom and

3/ éventuellement & transformer le composé de formule (Ib) ainsi obtenu en I'un de ses
sels pharmaceutiquement acceptables.

L'étape 1/ du procédé B est avantageusement réalisée en présence d'une base dans un
solvant organique inerte dans les conditions de réaction.

5 A titre d'exemple de base, on peut utiliser un carbonate de métal alcalin, tel que le
carbonate de sodium ou le carbonate de potassium, un hydrure, tel que I'hydrure de
sodium ou un hydroxyde de métal alcalin, tel que I'hydroxyde de potassium. On préfere
utiliser tout particulierement I'hydroxyde de potassium.

Comme solvants, on peut utiliser par exemple le toluéne, le diméthylformamide (DMF)

10  ou le diméthylsulfoxyde (DMSO), ce dernier étant préféré. La réaction est réalisée entre
0° C et la température d'ébullition du solvant.

De fagon, particuliére lorsque Rip représente un groupe (CH2)pZ on peut également
effectuer la réaction en présence de tris[2-(2-méthoxyéthoxy)éthyl]amine (TDA-1).
L'étape 2/ du procédé B est une acylation par réaction de Friedel et Crafts, réalisée en

15 présence d'un acide de Lewis tel que le chlorure d'aluminium dans un solvant inerte tel
que le dichloro-1,2-éthane ou le disulfure de carbone. La réaction d'acylation peut
également s'effectuer en présence dun acide de Lewis tel que lc dichlorure
d'éthylmagnésium dans un solvant inerte tel que ic dichlorométhane sclon le procédé
décrit dans J. Med. Chem., 1995, 38, 3094.

20  Selon une variante de I'étape 1/ du procédé B (procédé B') on peut également préparer le
composé de formule (6) en suivant les trois étapes représentées sur le schéma I ci-
aprés. Cette variante consiste 2 faire réagir une aniline de formule (9) avec une cétone de
formule RSCHyCOR dans laquelle R représente un méthyle ou un phényle, en présence
d'hypochlorite de ter—butyle (tBuOCl) selon le procédé décrit dans J. Am. Chem. Soc.,

25 197496, 5495. Le composé (10) ainsi obtenu est ensuite alkylé dans des conditions
analogues a celles décrites ci~dessus pour l'étape 1/ du procédé B pour obtenir le
composé de formule (11). On élimine ensuite le groupe sulfuré par réaction avec le
nickel de Raney ou par réaction avec l'acide 2-mercaptobenzoique dans l'acide
trifluoroacétique selon le procédé décrit dans Tetrahedron Lett., 1993, 34 (13), 2059~

30 2062 pour obtenir le composé de formule (6).

Selon une variante également décrite dans le brevet US 4 581 354 (Procédé By
représenté sur la Schéma IV) on procéde d'abord & une acylation du composé (5) par
réaction avec un halogénure de méthylmagnésium ct un halogénure d'acide de formule
RgCOX dans l'éther pour former le compos¢ (7), puis on procéde a l'addition du
35  substituant Ry}, par réaction du composé (7) avec un halogénure XR1p, en présence d'une



- Yis the nethylene group or the oxygen atom 15

in formula (1),
Rl err]
the group -CH e
-(CHerr])[er
R5; * if Rerr]

is the group -COR[err],
(%JCHR[err]NR[err]R[err] or the group

with the proviso that,
one and only one of the substituents R err], Rerr] or
and that: *if Rerr] is -CORerr], R[err]

%8 1R [err] and Rlerr] has one of the rreaﬁ??fﬁ%”ﬁ’ﬁ’?ﬁén for
Is -CORlerr], Rerr]

is

Is a group selected fromthe groups 20

-CI—I[er]CHR[err]NR[err]R[err];

-CHR[err]CH err]NR [err]R [err];

-(CHerr])[err]NR [err]R [err] and

meani ngs gi ven for

R[err] and at

| east one of

-(CH[err])E?rr]Z, Rl err] has one of the

he groups R err], Rerr] and

R err]

I s hydrogen;

and * if Rlerr] is -CORerr], Rerr] is a group

sel ect ed fromthe %s &la%s des conditions analogues a celles décrites ci—dessus pour 1'étape 1/ du procédé

B.
Selon une autre variante décrite dans le brevet EP 0 444 451 (Procédé Bo représenté sur
le schéma V), on traite le composé (5) en utilisant unc base, telle que I'hydrure de sodium

5 ou K»CO3, puis on le fait réagir avec le chlorure de mésyle pour donner le composé (8).
On procéde alors & l'addition du substituant R, par réaction du composé (8) avec une
hydroxylalkylamine de formule R1pOH. Le composé (6), ainsi obtenu, subit en demier
lieu une acylation pour donner le composé Ib.

10 SCHEMA III
(PROCEDE B)
Rdb
R4b
Base
solvant
R |
R; | > y
N R, X Ry, I R,
R | R7 Rlb (6)
7 Ryp = (-CH,CHR,()NRR,))
®) (-CHa)oNRgR'yq)
({CH),D)

RS—CO-X /Acide de Lewis

l acylation




-CHerr]CHR[err]NR[err]R err];

hydrogen or a ((err]-Cerr])alkyl,
sal ts.
R2 or R2 is hY@PH880 or the net hyl

(1) and (1'") also include those in which R8 is a 30

-CHRlerr]CH err]NR [err]R [err]
-(CH err])[err]NR [err]R [err] and -

(CH err])[err]Z and R err] 125 IS
and their pharnaceutically acceptable

The preferred conmpounds of fornulae (1) and (1') are those in whi.ch

group. Preferred conpoun8STBR¥YPHuI ae
napht h-1-yl ‘group

which is unsubstituted or substituted in the 4-position by a fluorine, a

chlorine, a bromne, a nethyl, a cyano, a nethgxy or an imdazol-1-yl
group; a.naphth-2-yl group; a benzofur-4-yl group or a benzofur-7-yl group.
The conpounds of fornulae (1) and (I') in which Rerr] or R[err] is
hydrogen are al so SCHEMA IIT’
(PROCEDE B
R4b R4b
S—R
R, RSCH2COR2> 5 |
H2 t.BuOCl N R2
R R |
(9; 7! H (10
i XR,,, base, solvant
v
(6) Ni de Raney

-«

- X
SH

COH
,TFA




preferred conpounds according to the invention. 35
in which -NR [err]R [err] is a 5

conpounds of fornulae (I) and (I")

Li kewi se, the

nor phol i n-4-yl group are al so preferred conpounds. Particularly preferred
conmpounds of fornmula (1) are those in which: - R2 is hydrogen or the nethyl
group; - R er MOPH0BOnapht h- 1-yl group which is unsubstitut eRCHEFRIE0959

substituted in the 4-position

15
SCHEMA IV
(PROCEDE By)
Ra
COR,
Acylation R; l
RgCOX ook
CH3MgX R, H @)
J XR,/base
Ra
COR,
R; l
Tf R,
R7 Rlb



5 by a fluorine, a chlorine, a bromne, a nethyl, a cyano, a methoxy or
an i mdazol -1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a

benzofur- 7-yl group; - R5 is hydrogen; - -NR [err]R [err] is a
nmor phol i n-4-yl group; and 10 - Rerr], Rerr], Rerr] and err/h ar e. as
defined above WOPHY®0880ul arly preferred conpounds of fornula (ITCE%F‘%? %%hose

in which: - R2 is hydrogen or the nethyl group; - Rerr] is a naphth-1-yl,
group which is unsubstituted or substituted in the 4-position by a
fluorine, a chlorine, a bromne, a nethyl, a fyano, a met hoxy or an

SCHEMA Y
(PROCEDE B3)
R4b
Base
R; ] >
CH350,C!
N R, I
s 1‘1 . R, SOCH; (g
HO-Ryy,
(5) (Ryp = CHyCHR{NRgR1y
ou
(CHy)NR6R'1
Rav
Acylation
— K l
RgCOX
Acide de Lewis ’I“ R,
R7 Rlb
©)

5 Les composés de formule (Ib) dans laquelle Rjp est un  groupe
~-CHRgCHaNR'gR'11 et Rg forme avec R7 un groupe ~CHo-0, de telle sorte que Ryp
représente :

ungroupe ——CH-CH;NR',R,, peuvent étre obtenus par le procédé
—O0—CH,

10 B3 représenté sur e schéma VL
Ce procédé qui est décrit notamment dans les brevets US 5 109 135 et US
4 939 138, consiste a :
1/ & chauffer un mélange du composé (1) et de carbonate de potassium avec de
I'épichlorhydrine afin d'obtenir le composé (2).

15 2/ a faire réagir le composé (2) avec une amine appropriée de formule HNR'gR'11 pour
donner le composé (3).
3/ a oxyder le composé (3) pour obtenir le composé (4).



15 i m dazol

benzofur- 7-yl
nmor phol i n- 4-yl

-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or
group; - R J[err] is hydrogen; - -NR [err]R [err] is a
group; and - R[err] and R[err] are as defined above. 20

Anong t he con?vounds of formulae (1) and (I') above, those |n whi ch/g‘lﬁ[serr]

and R [err]

hyl group are very particularly preferr

conpounds of formula (1) are indole derivatives substituted |n the 1-, 3-
or 4- position by an acyl group (-CORerr]). According to the position of

t he acyl group,

t he conpounds of fornula (1) j@an be divided into three

subfanilies of conpounds

10

15

20

25

30

4/ a réduire puis cycliser le composé (4) en présence d'un catalyseur comme le platine
pour donner le composé (5).

5/ a faire réagir le composé (5) avec un nitrite de métal alcalin dans un milieu aqueux
acide & une température comprise entre 0°C et 10°C pour donner le composé (6).

6/ a réduire le composé (6) obtenu par I'hydrogéne en présence d'un catalyseur
métallique ou par un hydrure d'aluminium de métal alcalin comme I'hydrure
d'aluminium et de lithium dans un solvant inerte comme le tétrahydrofurane (THF) 2 une
température comprise entre 0° et la température d'ébullition du solvant utilisé.

A partir du composé (7) ainsi obtenu, il existe deux voics pour préparer les composés de
formule (Ib), notées voies I et II.

Lavoie I consiste a :

7/ a préparer le composé (8) a partir du composé (7) en utilisant la synthése d'indole de
Fisher c'est-a—dire en faisant réagir ce dernier composé avec une cétone de formule
CeHsSCHACOR3. Cette réaction s'effectue a une température comprise entre 20 et 150°
C dans un- solvant organique inerte comme le méthanol en présence d'un catalyseur
acide, comme l'acide sulfurique ou l'acide acétiqﬁc glacial qui est généralement préféré.
8/ a €liminer le groupement thiophényle du composé (8), en chauffant ce dernier dans un
solvant organique en présence de Nickel de Raney a la température de reflux du solvant
organique pour obtenir le composé (9).

9/ a obtenir le produit final (Ib) en faisant réagir lc composé (9) avec un halogénure
d'acide de forme RgCOCI en présence d'un acide de Lewis comme le chlorure
d'aluminium et dans un solvant organique inerte.

Voiell :

Cette voie est une fagon directe de préparer le composé de formule b :

clle consiste a faire réagir le composé (7) avec une dicétone de formule RRCOCH>COR2
en utilisant la réaction de Fischer décrite & I'étape 7/ de la voie 1.

Pour obtenir le composé (Ib) sous forme optiquement pure, on effectue la résolution des
énantioméres du composé (5), selon Ie procédé décrit dans le brevet US 4 939 138.

a



25 of the

I ndol es acylated in the 1l-position are the conpounds of formula (la):

i n which:
group -(CH er
(derr]-derr
-CF[err],

following formulae (la), (Ib) and (lc) respect

6 - Rerr] is the group -CHerr]J]CHR[err] NR[ err

ively. The
[err]
]Rlerr] or the

r err]NR [err]R [err]; - Rerr] is hydrogen, a .
P’%&}W?JP a (derr]-derr])al koxy, a hal ogen at o"rﬁma‘gfﬂp‘gﬁ%
18
SCHEMA VI
PROCEDE B3
R4b
K,CO
R; 23
CH,-CH-CH,CI
N N
OH ©
&)
R4b
oxydation
R;
) NO,
CH, CH,
N N2
0 ?H NR'R',,
(3) OH
cyclisation
Hy/Pt
R, Ry
/
——p
NH ' NNO

©®

O\)\
CHNR'R')



a group -OCF[err] or a (CJerr]-Cerr])al kylthio; -

(dJerr]-derr])al kyl,

-CF[err], 5
err], err

(?Eafin]ed g)ovel‘%ooﬁo

a nmethyl group; 10 - R3a is one of the following groups: [err] and
19
SUITE SCHEMA V1
(PROCEDE Bj)
R, R,
ZN H, ou AIH,Li )
R; | AR
NS NNO (THF) \’r "'NNHZ
0\)\ m O ’]\
'R ~ CH,NR'(R'
CH,NR'R’,, VOIEI HNR (R,
(6
VOIEI i
CgHsSCH,COR, - ;
. i RgCOCH,COR,
Ry, ‘
S—CH; !
R; |
N R, v
o
CHNR';R';,
®
[H]
Nickel de Raney Re
: CO
R . 2 R
acylation R l‘ l
’ 3 )\
RgCOCI T N R,
AICI, 0\\J/J\\
oo ’ CHNRR,
o : .
\/\CHzNR'sR'u

a (Cerr]-derr])al koxy,

Rlerr], RJerr],

®

a group -OCF[err] or a (Cerr]-Cerr])al kylthio;
rr],

, d .
¥6a conpounds of formnul s[(elr;] TriR[ee:c);]ef Zpr eﬁ’ﬁg’%g’%e 2

derivatives of fornula (la) are the conpounds in which: -

Rlerr] is hydrogen,
a hal ogen atom a group
and -

(ib)

a

R2 i s hydrogen or



15 - Rerr],

Rlerr] and R err] are each hydrogen. The indoles acylated in

the 3-position are the conpounds of formula (l1b): [err] in which: 7 -
Rlerr] is a group of the formula -CHerr]CHRerr]NRerr]R[err];
-(CHerr])[err]NR [err]R [err]; -CHR[err]CH err]NR [err]R [err] or .
-(CH err])[ er rwe97/00860 PCT/FR96/00959

10

20

Les composés de formule Ib dans laquelle Ry}, est un groupe ~-CHRgCH;NR'gR' 1 et

Rg forme avec Ry un groupe ~CH>—CH»~ de telle sorte que Ry représente un groupe
~CH-CH-NR',R',, peuvent étre obtenus par le procédé B, représenté sur le schéma VII.

—CHZ—\CHz

Ce procédé consite a :

1/ faire réagir l'acide quinaldique avec le chlorure de thionyle dans le toluéne, puis a

ajouter au mélange un composé de formule HNR'gR'1 1 pour donner le composé (2).

2/ a réduire le composé (2) dans le toluéne en préscnce d'un catalyseur Red. Al pour

donner le composé (3), puis,

3/ a traiter le composé (3) comme dans le procédé précédent B3 (étape 5 et suivantes)

pour obtenir le composé de formule Ib.

Les deux premiéres étapes du procédé B4 sont décrites par Stanton et al (J. Med. Chem.

(1983), 26, 986-989).



- Rerr] is hydrogen, a ((Jerr]-Clerr])alkyl, a ((Jerr]-Clerr])al koxy, a
hal ogen atom a group -CF3, a group -OCF[err] or a
(derr]-Cerr])alkylthio; and 5 - Rerr], Rerr], Rerr]; Rerr],
Rerr], R[erél, err], RJ[err], n, Z, Rerr] and R err] are _as defined -
above for thd"Q8H98Mhds of fornula (1). The preferred i ndol ECHERIM¥Pyes of
formula (1b) are the conmpounds in which: - Rerr] is a group selected from
[err] 10 or Rlerr] is a group [err] :

21
. . SCHEMA VII
(PROCEDE By)
R R,
R; 1/ SOCl,/Tol R;
— e
iN 2/ HNR'R',,/Tol IN
NS o1 NS o NR'(R',,
6y @ l‘,
Red-—-Al/Tol
Re
HNO, R,
P W
R;
RS
NNO
NH
a, L |
CHNR'R';, CH,
4) CHNR'R';,
(3)
THF l H, ou AlH,Li
R Re
COR,
R;COCH,O0R,
R; R; I
e
NNH, N R,
CHZ\)\ ' o - CH, )\
mZNR 6R 1 CI{?,NR'GR.II
5) (Ib)



15 in which Rlerr] together with Rlerr] forms a group -Y-CH2-, in which Y
is Oor -CHerr]-, so that Rlerr] is: * a group of the formula: [err] 20

8

WO 97/00860 PCT/FR96/00959

10

15

20
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Les composés de formule (Ic) dans laquelle Rj. représente un groupe
~CH2CHR10NRgR11, ~(CH2)2NR'gR'11 ou ~(CH2),Z et Ro, et R3, sont I'hydrogeéne,
peuvent étre obtenus par le procédé C (schéma VIII).

Ce procédé, qui est décrit notamment dans les brevets US 4 840 950 et EP 0 278 265,
consiste :

1/ a faire réagir un halogénure de 2-méthyl-3-nitrobenzoyle de formule (1) avec un
composé de formule RgH dans laquelle Rg est défini tel que précédemment, pour former
un composé de formule (2), |

2/ a faire réagir le composé de formulc.(Z) ainsi obtenu avec le diméthyl acétal de
diméthyl formamide pour donner le composé (3).

3/ a cycliser le composé de formule (3) ainsi obtenu pour former un composé de formule
).

4/ a faire réagir le composé (4) ainsi obtenu avec un composé halogéné de formule XR1c
dans laquelle Ry est tel que défini précédemment pour former le composé de formule
().

L'étape 1 du procédé C est une réaction de Fricdel-Crafts qui est réalisée dans un solvant
organique inerte tel que le dichlorure de méthyléne en présence de chlorure d'aluminium.
Il est préférable d'apporter les réactifs ensemble & température ambiante puis de chauffer
le mélange jusqu'au point d'ébullition du solvant.

L'étape 2 du procédé C est effectuée préférenticllement par chauffage sous reflux d'une
solution de composé de formule (2) avec un excés de 2 2 4 moles de diméthyl
acétal/diméthyl formamide dans un solvant organique inerte tel que le
diméthylformamide ou le dioxane. _

L'étapc 3 du procédé C est une réaction de cyclisation du composé (3) qui est
avantageusement réalisée dans un solvant organique inerte tel que I'acétate d'éthyle ou
I'éthanol & température ambiantc. La réaction est effectuée sous une pression en
hydrogéne de 50 & 100 p.s.i.g.. Les catalyseurs généralement utilisés pour ce type de
réaction sont le Nickel de Raney et le palladium sur charbon.

L'étape 4 du procédé C fait réagir le composé (4) avec le composé XR1c approprié en
présence dune base forte, telle quun hydrure de sodium. La réaction est
avantageusement cffectuée dans un solvant organique inerte tel que le DMF a une
température comprise entre la température ambiante et la température d'ébullition du
solvant utilisé.



in which the oxygen is bonded to the 7-position of the indole; or * a group
of the formula: [err] 5 in which the carbon (Jerr] is bonded to the
7-position of the indole; - Rerr] is hydrogen or the nethyl group; -
Rlerr] is a naphth-1-yl group which is unsubstituted or substituted in the
4-posi tion by WP?HBM% ne, a chlorine, a bromine, a nethyl, aFtyEREOIH?

nmet hoxy or an 10 i m dazol -1-yl group; a naphth-2-yl group; a
benzof ur-4-yl group or a benzofur- 7-yl group; and
23
SCHEMA VIII
(PROCEDE C)
5
160).¢ COR,
CH CH
3 RSH 3
R; —_— R; 2)
AlCl,
NO, { NO,
R, R,
1)
CH3O\ /OCH3
VAN
{ H N(CH,),
r
COR,
i [H,]
% © PdC
N
(4)
R,
XR,,
COR;
R: |
&)



- Rerr], Rerr] and R err] are as defined above. The indoles acylated in
the 4-position are the conmpounds of fornmula (lIc): [err] 15 in which: -
Rlerr] is a group of the formula -CHerr]CHRerr]NRerr]R[err];
-(CHerr])[err]NR [err]R [err]; -CHR[err]CHerr]NR [err]R [ '
or-(CHerr])[ 9]"25869 Rlerr] is hydrogen or a (C[err]-C[err?’;cg‘h%’lfl?wségnd 20
- Rlerr], Rerr], Rerr], RJ[err], Rerr], Rerr], Rerr], Rerr], Rferr],

n and Z are as defined above for the conmpounds of fornula (1).
24

Les composés de formules Ib et Ic, respectivement indoles acylés en position 3 et en
position 4 dans lesquelles Rjp et Rjc rcprésentent le  groupe
~CHRgCHaNR'gR'1 1, R7 et Rg forment un groupe ~Y-CHp~- dans lequel Y est O ou -
CHo- de telle sorte que R1p, et R représente :

—CH-CH;NRR,, ou ——-(I,‘H—CH;NR'éR'n
—O0—CH, —CH;CH,

peuvent €tre obtenus par le procédé C; schéma IX.

Ce procédé consiste & acyler le composé (1) avec un halogénure d'acide RgCOCI en
10  présence d'un acide de Lewis comme le chlorure d'aluminium en excés ou le dichlorure

d'éthylaluminium. On obtient les indoles acylés en position 3 et 4 qui sont ensuite

séparés.

Les composés de formule (Ic) dans laquelle R3¢ est un (C1~Cq)alkyle peuvent étre

obtenus par le procédé Co schéma X qui consiste a acyler les composés de formule (17)
15  en utilisant les conditions opératoires du procédé B de fagon modérée.

Le procédé Cy pour lequel Y est O cst déerit dans le brevet US 4 939 138.

A3



The preferred indole derivatives of fornula (Ic) are the conpounds in
which: - Rerr] and R err] are each hydrogen; and - Rerr], Rerr], Rerr]

and R[err] are as defined above. 25 Particularly preferred conpounds of
formula | are: *

1- (2- ( nor phol MR U008Pet hyl ) - 2- met hyl - 3- (napht h- 1- yl car bony| ) EGI/FRINEET i ndol
e; 9. * _ ' '
1- (2- (nor pholin-4-yl)ethyl)-2-methyl-3-(4-chl oronapht h-1-yl carbonyl ) -7-
25
) _ SCHEMA IX
(PROCEDE Cy)
R; I
N R,
Y
(1) \)\ ' 1
CH,NR'R',
AICI,
RgCOCI )
ou dichlorure d'éthylaluminium
COR,
COR;
Rs R; I
N R, (ib) N R, (o)
CHNR'R',, : CHNRR',,
5
SCHEMA X
(PROCEDE C»)
COR,
R, R,
RgCOCI
Rs | > R; I
N R, AlCl, R,
l acylation |
R'7 RIC & ic
1
10 )

Les composés de formule (I') peuvent €tre obtenus par le procédé D représenté sur le
schéma XI. '



met hoxyi ndol e;

1-n-pentyl

and *
- 2- et hyl - 3- (4- chl or onapht h- 1-yl car bonyl ) - 7- net hoxyi ndol e. The

conpounds of formulae (1) and (1') according to the invention can be
obtai ned by different methods of synthesis which particularhéilnvolve

al kyl am no gr ®po74d8k0t i on, acyl ati on and cyclization steps

TFRIGEN ¢ o

those-skilled in the art. Particularly appropriate nmethods of obtaining the
conpounds of the invention are described for exanple in patents NL 73
08094, US 5 109 135, US 4 939 138, US 5 081 1g2, US 4 840 950, EP 0 278
265, US 5 292 736 and US 4 581 354. 10 These net hods are nentioned
briefly below. Thus the conpounds of fornula (la) can be obtai ned by nethod

A shown in

10

15

Ce procédé, qui est décrit notamment dans le brevet US 5 292 736, consiste :

1/ & traiter un indéne de formule (1) avec une base forte telle que le n—butyllithium sous
atmosphére inerte et dans un solvant inerte & une température comprise entre la
température ambiante et la température d'ébullition du solvant, puis 2 faire réagir le
composé obtenu avec un halogénure appropri¢ de formule XR'j, en proportion
équimolaire, 2 une température comprise entre 0° C et la température d'ébullition du
mélange et sous une atmosphére inerte pour donner le composé (2).

2/ 4 traiter le composé (2) par une base forte telle que le méthylate de sodium puis 2 faire

réagir ledit composé avec une cétone ou un aldhéhyde appropriée de
formule R.CR, pour donner le composé (I'). Cette réaction est menée

Il
¢

avantageusement dans un solvant inerte  unc température comprise entre la température
ambiante e: la température d'ébullition du solvant utilisé.

SCHEMA XI
(PROCEDE D)
= .
R | | LI 2
5 ——— R§ @
X
R|’2 R'Z
ey R
Rs""'ﬁ_Rs
o
. R}
R,
R,
@)

* R'3 = =CRgRg



Scheme | below. This nmethod A, which is described in patent NL 73 08 094,
consists in: 1/ reacting a hydrazine of fornmula (1) with a ketone of the
formula Rlerr] COCH err]R err], 15 in which Rlerr] and Rlerr] are as
defi ned above,, .t m a conpound of fonnula (2); 2/ acylating the :
resul ting coerr‘i“)’&?(r?\/&ésg# fornula (2) to forma conmpound of forrﬁﬁ:ﬁ'ﬁ'“??’%f?,” and
3/ optionally converting the resulting conpound of fornmula (la) to one of

its pharmaceutically acceptable salts. 20 Step 1/ of nethod Ais a
Fi scher reaction, which is advantageously carysi ed out in an inert solvent
such as nethanol, ethanol, isopropanol or acetic acid, in the

. *R'1 = CH2CHR19NRgR11 ou (CH2)aNR'6R' g

Les €nantioméres des composés de formules (I) et (I') peuvent étre obtenus selon les
procédés classiques bien connus de I'homme de ['art.

5  Parmi les composés de formules (I) et (I') décrits ci—dessus, les composés de formules
(Ia) et (Ic) tels que définis précédemment ainsi que les composés de formules (Ibq) et
(Ibs), (Ib3) et (I'a) ci—aprés sont nouveaux et constituent un autre objet de l'invention :
Ces composés sont :

A/ les composés de formule (Iby) :
10

dans laquelle :
-R'ip représente un groupe de formule -CHCHRjgNRgR11; ou
~(CHz2);NR'sR'13 ;
15 -Ry4p représente l'hydrogéne, un (Cj-Cglalkyle, un (Cj—Cglalcoxy, un atome
d'halogéne, un groupe —CF3, un groupe ~OCF3 ou un (C1-Cg)alkylthio ;
- R7p représente I'hydrogéne, un (Cy1—Cglalkyle, un (C1—-C4)alcoxy; un atome
d'halogene, un groupe ~CF3, un groupe ~OCF3 ou un (C1-Cy)alkylthio ;
-R2, Rs, Rg, R'g, Rg, R1(, R11 et R'11 étant tels que définis précédemment pour les
20  composés de formule (I)
a la condition que :

1/ lorsque CHpCHR1gNRgR1] représente le groupe
—CH; CH-N—CH, ; Ry, Rg et Ry, sont 'hydrogene et R,

est I'hydrogéne ou le groupe méthyle, alors Rg est différent du groupe 1-naphtyle ;



presence of an acid catal yst such as sulfuric acid, hydrochloric acid,

gl acial acetic acid or zinc chloride, at a tenperature between 20[err]C and
150[err]C. Step 2/ of nethod A is an acylation reaction, which is

advant ageously carried out 25 with an acid halide of the formul a

Rl err] COX, in VA& ence of a base such as an al kali netal PRYEREANES,
hydri de, am de or alcoholate, in an inert organic solvent. Exanples of
appropriate organic solvents for this type of reaction are toluene, xylene
and DMF. The reaction can be carried out at beween O[err] C and the boiling
poi nt of the solvent used. 30 The conpounds of fornmula (la) can al so be
obt ai ned by nethod Alerr] shown in Schene I1. :

2/ lorsque CH2CHR19NRgR1 1 représente le groupe
—CH;—CH-N—CH, ; R,,R;etR, sont I'hydrogéne ct

R est le méthyle, alors Rg est différent du groupe 1-naphtyle ;
3/ lorsque ~(CH3)aNR'gR'1 1 représente le groupe

/N

—{(CH,),—/N O , Ry} est le groupe méthoxy et R, est e méthyle,
s __/

R4p et Rs sont I'hydrogene alors Rg est différent du groupe 1-naphtyle ;

4/ lorsque ~(CH2)»NR'gR'11 est le groupe

/N

—{(CH,;—N O » R, Ryp, Rg et Ry, sont hydrogene alors Rg est différent
du groupe 1-(4-bromo-naphtyl).
10 B/les composés de formule (Iba) :
R4b

R'Jb R 1b
dans laquelle :
- R"1p représente le groupe =(CH2)pZ ;
~ Ry4p représente l'hydrogéne, un (Cy-Cylalkyle, un (Cy-Cg)alcoxy, un atome

15  dhalogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C1~Cg4)alkylthio ;

- Ryp représente l'hydrogéne, un (Cy-Cylalkyle, un (C;-Cy)alcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C1-Cy)alkylthio ;

- R2, Rs, Rg, R'g, Rg, R0, R1] et R'11 étant tels que définis précédemment pour les
composés de formule (I),

20 a condition que lorsque Z est le brome, n est 3 ou 4, Rgqp, R5 et Ry sont
I'hydrogéne et R est un groupe méthyle alors Rg est différent des groupes 1-napthyle et
4-méthoxyphényle.
~ C/ les composés de formule (Ib3) :



This method Alerr] consists in: 1/ reacting a conpound of fornula (3)
successively with an alkali nmetal hydride such as sodi um hydride, and then
with NHerr]d to formthe substituted hydrazi ne of 35 formula (4); 10
2/ then reacting the resulting hydrazine with a ketone of t f .
RS, .

R err] COCH er PR to form a conpound of fornula (la) by
and oo

29
Rﬂb
COR,
| /
R; | o (Iby)
o
R7 Rl"]h

dans laquelle :
-~ R'1p représente un groupe de formule ~-CHRgCH2NR'gR'11 ;
- Ryp représente l'hydrogéne, un (Cy-Cglalkyle, un (C1-Cg)alcoxy, un atome
5 dhalogene, un groupe ~CF3, un groupe ~OCF3 ou un (C;-Cy)alkylthio ;
- R, Rs, Rg, R'g, R7, Rg, Rg, R1(, R17 ct R';1 étant tels que définis précédemment
pour les composés de formule (I),
a la condition que lorsque NR'gR'1] représcente le groupe

N O .Y est 'oxygene et R, est le groupe méthyle,

10 Ry4p et Rs sont I'hydrogéne, alors Rg cst différent des groupes l-naphtyle, 1-(4-
bromonaphtyle), 1-(5,7-dibromo)naphtyle.
D/ Les composés de formule (I'a) sont lcs composés de formule (I') tels que définis
précédemment ; a la condition que :
1/ lorsque R'1 représente le groupe :

—(CH,), — O et Ry R'get Rg sont I'hydrogéne alors Rg est différent
1s p—
des groupes 1-(4-méthoxy)naphtyle, 1-(4-hydroxy)naphtyle et 9-anthryle,
2/ lorsque R'q représente le groupe :

—(CH,),—N oet R, est le méthyle R's et R sont I'hydrogépe
alors Rg est différent des groupes 1-naphtyle et 1-(4-méthoxy)naphtyle.

20  Parmmi ces composés, ceux qui sont particulirement préférés sont les compos€s ci—aprés :

" *le 1~(2-(4-morpholinyl)éthyl)~2-méthyl-3—(4-fluoro-1-naphtylcarbonyl)-7-
méthoxyindole ;
* le 1-(2—-(4-morpholinyl)éthyl)~2-méthyl-3~(4-chloro-1-naphtylcarbonyl)-7-
méthoxyindole ;

25  *le 1-n~pentyl-2-méthyl-3-(4-chloro-1-naphtylcarbonyl)-7-méthoxyindole ;



3/ optionally converting the resulting conpound of fornula (la) to one of
Its pharmaceutically acceptable salts. 5 Step 1/ of nmethod Alerr] is
advant ageously carried out in an inert solvent such as ethyl et Iher or THF,
at a tenmperature of 25[err]C Step 2/ of nethod Alerr] is a_cyclization,
whi ch igpcar r Ve 47/89860 uLder]the saPre condi ti ons as[those desEFTERYWURBve for
step 1/ of nmethod A 10 _ SCHEME | (METHOD A)
[err] R7a H (2)

30

* le méthanesulfonate de (-)-3-(4-morpholinylméthyl)-5-méthyl-7-(5,7-dibromo
naphtylcarbonyl)~2,3-dihydropyrrolo{1,2,3,~de]-1,4-benzoxazine ;
* le méthanesulfonate de (+) (2-méthyl-4-(4~morpholinylméthyl)-S,6-dihydro-4H-
pyrrolo[3,2,1, ijjquinolin-1~yl)naphtalen—1-yl~méthanone ; .
5  * le méthanesulfonate de 1-(1—naphtylcarbonyl)—3—(2-—(4—m6rpholinyl)éthyl)indole H
* le 1-(2—(4-morpholiny!l)éthyl)-2—méthyl-3~(4-bromo-1-naphtylcarbonyl)-7-
méthoxyindole ;
* le 1-n—-pentyl-2-méthyl-3~(4~bromo-1-naphtylcarbonyl)-7-méthoxyindole ;
* le 1-(2-(4—morpholinyl)éthyl}-2~méthyl~3-(1-naphtylcarbonyl-7—(trifluorométhyl)
10  indole; .
* le 1-(2—-(4-morpholinyl)éthyl)-2-méthyl-3—(4-bromo-1-naphtylcarbonyl)-7-
(trifluorométhyl)indole ;
* le 1-(2-(4-morpholinyl)éthyl)-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-
fluoroindole ;
15 *le 1-n-pentyl-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-fluoroindole ;
* le 1-(2-(4—morpholinyl)éthyl)-2,7-diméthyl-3-(4—bromo~1-naphtylcarbonyl)indole.
Les composés utiles pour la préparation de médicaments selon l'invention sont
généralement administrés en unité de dosage. Lesdites unités de dosage sont de
préférence formulées dans des compositions pharmaceutiques dans lesquelles le principe
20  actif est mélang€ avec un excipient pharmaceutique.
Selon un autre de ses aspects, la présente invention conceme des compositions
pharmaceutiques renfermant, en tant que principe actif, un composé de formule (I) ou (I')
ayant une affinité élevée pour le récepteur CBo humain, caractérisée par une constante
d'inhibition Ki inférieure ou égale 2 10 nM dans les études de fixation du ligand : tout
25 particulitrement la présente invention conceme des compositions pharmaceutiques
renfermant, en tant que principe actif, un composé de formule (Ia), (Ibg), (Ibp), (Ib3), (Ic)
ou (T'a). .
Les composés de formule (I) ou (I') et leurs scls pharmaceutiquement acceptables
peuvent étre utilisés a des doses journalidres de 0,1 & 100 mg par kilo de poids corporel
30 du mammifére 2 traiter, préférentiellement a des doses journaliéres de 0,2 & 50 mg/kg.
Chez l'étre humain, la dose peut varier de préférence de 0,5 a 1000 mg par jour, plus
particulirement de 1 & 500 mg selon l'dge du sujet a traiter ou le type de traitement :
prophylactique ou curatif. ‘
Les maladies pour le traitement desquelles les composés et leurs sels
35 pharmaceutiquement acceptables peuvent étre utilisés, sont par exemple les maladies
autoimmunes, les maladics infecticuses, les maladies allergiques. Plus particulidérement



SCHEME Il (METHOD Alerr]) [err] The conpounds of forrmula (Ib) in which
Rlerr] is a group selected fromb5 -CHerr]CHR err]NRerr]Rerr],
-(CHerr])[err]NR [err]R [err] and -(CH err])[err]Z can be obtained by

met hod B shown
especially in

10

15

20

25

30

35

in Scheme Il below. This method, which is degcribe
TéAt%us 4 581 354, consists in: PCTIFR9_6%0959
31

on peut citer, les maladies autoimmunes suivantcs : lupus érythémateux disséminé, les
maladies du tissu conjonctif ou conncctivites, lc syndrome de Sjogren's, la
spondylarthrite ankylosante, l'arthrite réactive, la spondylarthrite indifférenciée, la
maladie de Behcet's, les anémics autoimmuncs hémolytiques. Les maladies allergiques &
traiter peuvent étre du type hypersensibilité immédiate ou asthme, par exemple. De
méme les composés et leurs sels pharmaceutiquement acceptables peuvent étre utilisés
pour traiter les vascularites, les infections parasitaircs, 'amylose, les maladies affectant la
lignée plasmocytaire.

Dans les compositions pharmaceutiques de la présente invention pour l'administration
orale, sublinguale, sous—cutanée, intramusculaire, intraveineuse, transdermique, locale
ou rectale,. ou par inhalation, les principes actifs peuvent étre administrés sous formes
unitaires d'administration, en mélange avec des supports pharmaceutiques classiques,
aux animaux et aux €tres humains. Les formes unitaires d'administration appropriées
peuvent étre choisies en fonction des maladies & traiter ; elles comprennent les formes
par voie orale, telles que les comprimés, les gélules, les poudres, les granules et les
solutions ou suspensions orales, les formes d'administration par inhalation, les formes
d'administration sublinguale et buccale, les formes d'administration sous—cutanée,
intramusculaire, intraveineuse, intranasale ou intraoculaire et les formes d'administration
rectale. Les formes d'administration par voic orale, intraveineuse ou par inhalation sont
préférées.

Lorsque l'on prépare une composition solide sous forme de comprimés, on mélange le
principe actif principal avec un véhicule pharmaceutique tel que la gélatine, I'amidon, le
lactose, le stéarate de magnésium, le talc, la gomme arabique ou analogues. On peut
enrober les comprimés de saccharose ou d'autres matitres appropriées ou encore les
traiter de telle sorte qu'ils aient une activité prolongée ou retardée et qu'ils libérent d'unc
facon continue une quantité prédéterminée de principe actif.

On obtient une préparation en gélules en mélangeant le principe actif avec un diluant et
en versant le mélange obtenu dans des gélules molies ou dures.

Une préparation sous forme de sirop ou d'élixir peut contenir le principe actif
conjointement avec un édulcorant, acalorique de préférence, du méthylparaben et du
propylparaben comme antiseptique, ainsi qu'un agent donnant du godt et un colorant
approprié.

Les poudres ou les granules dispersibles dans l'eau peuvent contenir le principe actif en
mélange avec des agents de dispersion ou des agents mouillants, ou des agents de mise
en suspension, comme la polyvinylpyrrolidone, de méme qu'avec des édulcorants ou des
correcteurs du goiit.



1/ reacting an indole derivative of formula (5), appropriately substituted
in the 2- position by a group R2 as defined above, with a halide of the
formula 10 XCH err]CHR[err]NR[err] R err], X(CH[err])[err]NR'[err]R‘[err]

or X(CH err])[err]Z, in which Rerr], Rerr], Rerr], RJ[err L{err
and Z are as M1 9M8¥0above and X is a hal ogen atom for exar#ﬁ’rémt? Wos ne
brom ne or iodine, to forma conpound of forrmula (6) in which Rerr] is the
group -CH err]CHR err]NRlerr]Rerr], -(CHerr])[err]NR [err]R [err] or
(CHerr])[err]Z, 2/ acylating the resulting cgnmpound of fornmula (6) with an
acid halide of the 15 fornula R8-CO- X, in which X is a hal ogen, for
exanpl e chlorine or brom ne, and

Pour une administration rectale, on recourt & des suppositoires qui sont préparés avec des

liants fondant & la température rectale, par excmple du beurre de cacao ou des

polyéthyléneglycols.

Pour une administration parentérale, intranasale ou intraoculaire, on utilise des
5 suspensions aqueuses, des solutions salines isotoniques ou des solutions injectables qui

contiennent des agents de dispersion et/ou des agents mouillants pharmacologiquement '

compatibles, par exemple le propyléneglycol ou le butyléneglycol.

Pour une administration par inhalation on utilise un aérosol contenant par exemple du

trioléate de sorbitane ou de l'acide oléique ainsi que du trichlorofluorométhane, du

10  dichlorofluorométhane, du dichlorotétrafluoroéthane ou tout autre gaz propulseur
biologiquement compatible.

Le principe actif peut étre formulé également sous forme de microcapsules,
éventuellement avec un ou plusieurs supports ou additifs.
Dans chaque unité de dosage le principe actif de formule (I) ou (I') est présent dans les

15  quantités adaptées aux doses journaliéres cnvisagées. En général chaque unité de dosage
est convenablement ajustée selon lec dosage ct le type d'administration prévu, par
exemple comprimés, gélules et similaires, sachets, ampoules, sirops et similaires, gouttes
de fagon & ce qu'une telle unité de dosage contienne de 0,5 & 1 000 mg de principe actif,
avantageusement de 1 2 500 mg, de préférence de 1 2 200 mg devant &tre administrés

20  une a quatre fois par jour.

Les compositions susdites peuvent également renfermer d'autres produits actifs utiles
pour la thérapeutique souhaitée tels que, par exemple, des corticostéroides et des $2
agonistes.

Grace a leur trés forte affinité pour le réceptcur CB» humain et a leur grande sélectivité,

25 les composés selon I'invention pourront étre utilisés, sous forme radiomarquée comme
réactifs de laboratoire.

Par exemple, ils permettent d'effectuer la caractérisation, I'identification et la localisation
du récepteur CB- humain dans des coupes de tissus, ou du .récepteur CB» chez ['animal
entier par autoradiographie. '

30 Les composés selon l'invention permettent également d'effectuer le tri ou screening des
molécules en fonction de leur affinité pour le récepteur CB» humain. On opére alors par
une réaction de déplacement du ligand radiomarqué, objet de la présente invention, de
son récepteur CB7 humain.

Des exemples de composés appropriés aux fins de l'invention sont les composés décrits

35 dans les exemples 1 3 13 ci—aprés ainsi que les composés figurant dans les tableaux 1 &
6, les composés des exemples 1 13 étant également répertoriés dans ces tableaux.



12 R8 is as defined above, to forma conpound of formula (Ib); and 3/
optionally converting the resulting conpound of fornula (Ib) to one of its
phar maceutical ly acceptable salts. Step 1/ of nmethod B is advantageously

carried out in the presence of a base, in an 5 organic solven %@%{1 is
I nert under tWe9Ieee6ti on conditions. Exanpl es of bases whi CWC'JQT&“ tised

are an al kali netal carbonate such as sodi um carbonate or potassi um :
carbonate, a hydride such as sodium hydride, or an alkali netal hydroxide
such as pot assi um hydroxi de, potassi um hydr ox3j3de bei ng

Dans les exemples qui vont suivre, les abréviations suivantes sont utilisées :
TA : température ambiante
F : point de fusion
Pd/C : Palladium sur charbon
5 Pt:Platine

DCM : dichlorométhane
THF : tétrahydrofurane
DMF : diméthylformamide
DMSO : diméthylsulfoxyde

10  AcOEt : acétate d'éthyle
MeOH : méthanol
Me : méthyle
iPr : isopropyle
Bu : n-butyle

15 HCI: acide chlorhydrique
TFA : acide trifluoroacétique
NaCl : chlorure de sodium
NaH : hydrure de sodium
SOCl, : chlorure de thionyle

20  AlCl3: chlorure d'aluminium
KOH : potasse
TDA-1 : tris[2-(2-méthoxyéthoxy)éthylJamine
Red-Al : hydrure de bis(2-méthoxyéthoxy)aluminium sodium

- MgSO0y : sulfate de magnésium

25  LiAlHg4 : hydrure d'aluminium et de lithium
NaOH : soude
NH4Cl : chlorure d'ammonium
éther iso : éther diisopropylique
éther : éther diéthylique

30 NayCOj : carbonate de sodium.
KoCO3 : carbonate de potassium.

%{/CH-CH:CI : épichlorhydrine

s : singulet
t : triplet
35 m:multiplet



very particularly preferred. 10 Exanpl es of sol vents which can be used

di met hyl f ormam de (DVF) or dinethyl sul foxide (DMSO), the

| atter being preferred. The reaction is carried out at between O[err]C and

the boiling point of the solvent. In particular, if Rerr] is_a qrou .

(Cl-l[err])[err]“?”t’q%s"r eaction can also be carried out in thePcbV@ggéﬁE%gof

tris[2-(2-nmethoxyethoxy)ethyl]amne (TDA- 1). 15 Step 2/ of method Bis a

Friedel -Crafts acylation reaction carried out in the presence of a Lewi s

acid such as alum numchloride, in an inert sglvent such as

1, 2-di chl oroet hane or carbon disulfide. The acylation reaction can al so be
In the presence of a Lews acid such as et hyl nagnesi um :

are tol uene,

carried out
di chl ori de,

in an
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EXEVPLE -
1-(2-(4-Morpholinyl)éthyl)~2-méthyl-3-(4~fluoro—1-naphtylcarbonyl)~7-
méthoxyindole :

A/ 2-Méthyl-3—(4~fluoro—~1-naphtylcarbony!)-7-méthoxyindole :

On ajoute goutte a goutte une solution de 1,02 g de 2-méthyl~7-méthoxyindole dans 5
ml d'éther & une solution de 2,60 ml de bromure de méthylmagnésium 3,0 M dans |'éther.
On dilue dans 6 ml d'éther et on refroidit a 0*C.

Le mélange est agité pendant 1 heure & température ambiante puis refroidi 2 0°C. On
ajoute goutt: a goutte une suspension de chlorure d'acide 4-fluoro 1-naphtoique dans
une solution composée de 6 m! d'éther et de 4 ml de THF au mélange obtenu
précédemment.

Le mélange est ensuite agité pendant 16 heures & température ambiante puis 2 heures a
reflux.

On procéde aprés a une hydrotyse par 50 mi d'eau glacée & laquelie on a ajouté 50 mi
d'une solution saturée de NH4Cl.

Les solvants sont évaporés sous vide et la phase aqueuse est extraite au DCM puis lavée
a I'eau. On séche sur du MgSOy.

Les solvant sont évaporés puis on purifie le produit obtenu par chromatographie sur gel
de silice en utilisant comme éluant du CH»Cla.

On obtient 0,48 g du produit du titre (F = 170°C).

B/ 1-(2-(4-Morpholinyl)ethyl)-2-méthyl-3~(4-fluoro—1-naphtylcarbonyl)-7-
méthoxyindole :

On ajoute 0,28 g d'hydrure de sodium (a 60 % dans I'huile) & une solution de 0,67 g du
produit obtenu en A/ dans 7 ml de DMF. Le mélange est ensuite agité pendant 10 min. a
température ambiante.

On ajoute & ce mélange une suspension de chlorhydrate de 4—(2—-chloroethyl)morpholine
dans 3 mi de DMF.

Le mélange est chauffé pendant 16 heures a 100°C puis versé dans 100 mi d'une solution
saturée de NH4Cl & 0°C. On extrait au DCM, on lave 2 I'eau, séche sur du MgSO4.

Les solvants sont évaporés puis on purific par chromatographie sur gel de silice en
utilisant comme €luant un mélange d'AcOEt et de toluéne (gradient:1:126:4)eton
obtient 0,43 g du composé du titre (F = 175°C).



sol vent such as dichl oronet hane, by the nethod described in J. Med. Chem
1995, 20 38, 3094. In a variant of step 1/ of nethod B (nethod B ), the
conpound of forrmula (6) can also be prepared by followi ng the three steps

shown in Schene I11' below. This variant consists in reacting_an aniline of
formula (9) wWwM#088: one of the fornula RSCH err] COR[err], TR i s a
met hyl or a phenyl, in the presence of tert-butyl 25 hypochl orite

(tBuCd ), by the nmethod described in J. Am Chem Soc. 1974, 96, 5495. The
resul ting conpound (10) is then alkylated, ungder conditions anal ogous to

t hose descri bed above for step 1/ of method B, to give the conmpound of

The sul fur-containing group is then renoved by reaction with

formula (11).
Raney ni ckel
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EXEMPLE2: .
1-(2-(4-Morpholinyl)ethyl)-2-méthyl-3—(4-chloro-1-naphtylcarbonyl)-7-
méthoxyindole :

A/ 2-Méthyl-3—-(4~-chloro-1-naphtylcarbonyl)-7-méthoxyindole :

On procéde comme précédemment (Exemple 1, étape A/) mais en utilisant comme
chlorure d'acide une suspension de chlorure d'acide 4-chloro~1-naphtoique pour former
I'indole ci—-dessus (F = 184°C).

B/ 1~(2-(4-Morpholinyl)ethyl)-2~méthyl-3-(4-chloro-1-naphtylcarbonyl)-7-
méthoxyindole :

On procéde comme précédemment (EXEMPLE 1, étape B/) en utilisant comme produit
de départ le produit obtcnu i I'étapec A/ ci~dessus pour former le composé du titre
(F = 149°C).

EXEMPLE 3:
1-n—-Pentyl-2-méthyl-3-(4-chloro-1-naphtylcarbonyl)-7-méthoxyindole :

On ajoute 0,13 g de NaH (a2 60 % dans I'huile) &2 une solution de 0,77 g de l'indole
préparé a l'étape A/ de I'exemple 2 dans 10 mi de DMF.

On agite pendant 10 min. puis on ajoute 0,43 m! de 1-iodopentane et on chauffe le
mélange a 100°C pendant 16 heures.

Le mélange est ensuite versé dans 100 ml d'une solution saturée de NH4Cl & 0°C et
extrait a l'acétate d'éthyle.

La phase organique est lavée a l'ecau, séchéc sur MgSO4 puis purifiée par
chromatographie sur gel de silice (éluant = toluénc). Le produit cristallise dans un
mélange DCM/iPrp0, F = 112°C.

On obtient 0,34 g du produit du titre. (F = 112°C).

EXEMPLE4 :

M¢éthanesulfonate de (-)-3-(4-morpholinylméthyl)-5-méthyl-7-(5,7-
dibromonaphtylcarbonyl)-2,3-dihydropyrrolo[1,2,3 —-de]-1,4-benzoxazine :

On ajoute goutte & goutte 20 ml de chlorure d'éthylaluminium 2 une solution de 4,09 g
de (+) -3-(4-morpholinylméthyl)~5-méthyl-2,3~dihydropymoloi-[1,2,3~de}-1,4-
benzoxazine (obtenu comme dans la préparation 5B du brevet US 4 939 138) et de 5,19
g de chlorure d'acide 5,7-dibromo-1-naphtoique dans 100 mil de DCM, refroidic a
10°C. Le mélange est ensuite agité pendant 30 min. & 10°C puis versé dans 100 m! d'eau
glacée basifiée par une solution de soude & 35 %. On extrait au DCM, lave 2 l'eau, séche
sur MgSOy4 et évapore les solvants. On obtient aprés purification, par chromatographie
sur gel de silice (€luant éther/hexane 70 : 30). 1,00 g d'un produit moins polaire que l'on
dissout dans un minimum d'acétonitrile. On ajoute 2 g d'acide méthane sulfonique



or by reaction with 2-mercaptobenzoic acid in trifluoroacetic acid, by the
nmet hod 30 described in Tetrahedron Lett. 1993, 34 (13), 2059-2062, to

gi ve the conmpound of forrmula (6). In a variant also described in patent US
4 581 354 (nmethod B[err] shown in Scheme V), the conpound éS%}'Fi s first.
acyl ated by re@e@ipesd with a nmet hyl magnesi um hal i de and an aBFHFRYY0RE of
the formula RBCOX, in ether, to formthe conmpound (7), 35 after which the
substituent Rlerr] is added by reacting the conmpound (7) with a

36

préalablement dissout dans 1 ml d'éther. Les cristaux qui sont obtenus sont filtrés puis
recristallisés dans un mélange CHCl3/McOH pour donner finalement 0,37 g du produit
du titre (fa]p = 82,6° (1%, DMF) ; F = 258°C).
EXEMP :
5 Méthanesulfonate de (+) (2-Méthyl-4—(d-morpholinylméthyl)-5,6-dihydro-4H-
pyrrolo|3,2,1-ij]Jquinolin~1-yl)-naphtalen-1-yl-méthanone :
A/ 2-(4~Morpholinylcarbonyl)quinoline :
Ce composé est obtenu selon le mode opératoire décrit dans J. Med. Chem, 26, 986
(1983) en utilisant comme produit de départ l'acide quinaldique.
10 (F=105C).
B/ (+) 2-(4-Morpholinylméthyl)-1,2,3,4~tétrahydroquinoline :
On ajoute goutte 3 goutte 101 ml d'une solution de Red-Al 3,4 M dans du toluéne a une
solution de 16,56 g de I'amide obtenue précédemment dissoute dans 350 m! de toluéne.
On chauffe ensuite le mélange a reflux pendant 16 heures. Aprés refroidissement dans un
15 bain de glace, on ajoute au mélange 250 ml d'unc solution demi-saturée de sel de
Rochelle (tartrate de sodium et de potassium) puis on agite encore pendant 30 min.
On extrait & I'éther, lave a I'eau, séche sur MgSOy4 et évapore les solvants.
Aprés cristallisation dans I'éthanol, on obtient 11,76 g d'un solide jaune que l'on résoud a
l'acide dibenzoyl tartrique comme décrit dans le brevet US 5 109 135.
20 (F=88'C;[ajp=+99° (1%, DMF)).
C/ 1-Amino-2-(4-morpholinylmethyl)-1,2,3,4 tétrahydroquinoline :
Ce composé est obtenu selon le mode opératoire décrit dans le brevet US 5 109 135
(préparations 2 et 3) en partant de I'amine obtenuc a 'étape précédente. On utilise ce
produit sans purification dans I'étape suivante.
25 D/ Méthanesulfonate de (+) (2-Méthyl-4—-(4-morpholinylméthyl)-5,6-dihydro—-4H-
pymrolo[3,2,1~ijlquinolin~1~yl)~naphtalen-1-yl-méthanone :
Ce composé est préparé par réaction de I'hydrazine précédente avec la 4—(1-naphtyl)~
2,4 butanedione selon le mode opératoire décrit dans le brevet US 5 109 135 (Exemple
2) suivie d'une salification par l'acide méthane sulfonique dans l'éther et d'une
30 cristalissation dans I'éthanol. ( [ap] = + 11,7° (1%, DMF) ; F = 250°C).
EXEMPLESG:
Méthanesulfonate de 1—(1-naphtylcarbonyl)-3-(2~(4 morpholinyl)ethyl)indole :
Ce composé est préparé par réaction du 3-[2-(4 morpholinyl)éthyl}indole (DL. Nelson
et al., Adv. Biochem. Psychopharmaco! (1993), 37, 337) avec le chlorure de l'acide 1-
35 naphtylcarboxylique en présence de NaH dans le DMF selon le mode opératoire décrit
dans le brevet NL 73 08094 (exemple 1), (F = 187°C).



13 halide XR[err] in the presence of a base, under conditions anal ogous to
those described above for step 1/ of method B. In another variant described
in patent EP 0 444 451 (nethod B[err] shown in Schene V), the conpound (5)

is treated with a base such as sodium hydride or Klerr]CJ err .
t hen react ed WPPHOWELy| chloride to give the conpound (8). fﬁ%@g@g{’% uent

is then added by reacting the conpound (8) with a hydroxyal kyl anm ne.
of the formula Rlerr]OH Finally, the resulting conpound (6) is acylated to

Rl err]

B)
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gi ve the conpound Ib. SCHEME |11 10 37 ( METHOD

EXEMPLE7
1-(2-(4-Morpholinyl)éthyl}-2-méthyl-3—(4~bromo-1-naphtylcarbonyl)-7-
méthoxyindole.

_ A) 2-Méthyl-3—(4-bromo-1-naphtylcarbonyl)-7-méthoxyindole.

On refroidit 3 0°C une solution de 14,7 ml de bromurc de méthylmagnésium 3M dans
I'éther diluée dans 30 ml d'éther et ajoute goutte & goutte une solution de 5,6 g de 2—
méthyl~7-méthoxyindole dans 25 ml d'éther puis on laisse 1 heure sous agitation & TA.
On ajoute ensuite une solution de 12,3 g de chlorure de l'acide 4-bromo~1-naphtoique
dans 28 ml d'éther et 19 ml de THF, chauffc a reflux pendant 1 heure et laisse 16 heures
sous agitation 2 TA. On versc le mélange réactionnel sur 350 ml d'eau glacée, ajoute 40
g de NH4Cl et concentre sous vide les solvants. On cxtrait la phase aqueuse & I'éther,
lave la phase organique par 50 ml d'une solution saturée de NH4Cl, par 100 ml d'une
solution saturée de NaCl, séche sur MgSOy4 et évapore sous vide le solvant. On
chromatographie le résidu sur gel de silice en éluant au DCM. On obtient 2 g du produit
attendu apres recristallisation dans le tolu¢ne.

B) 1-(2-(4-Morpholinyl)éthyl)-2-méthyl-3—(4-bromo-1-naphtylcarbonyl)-7-
méthoxyindole.

On prépare ce composé selon le mode opératoire décrit a I'étape B de 'EXEMPLE 1 &
partir de 0,8 g du composé obtenu a I'étape précédente, 0,28 g dc NaH 2 60 % dans
I'huile, 7 ml de DMF et une suspension de 0,64 g dec chlorhydrate de 4-(2-
chloroéthyl)morpholine dans 5 ml de DMF. On obtient 0,86 g du produit attendu aprés
cristallisation dans l'éther iso, (F = 123-125°C).

EXEMPLE 8
1~-n-Pentyl-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)~7-méthoxyindole.

On chauffe & 90°C pendant 2 heures un mélange de 0,46 g du composé obtenu 2 'étape
A de 'EXEMPLE 7, 0,49 g de 1-iodopentane, 0,16 g de TDA-1 et 0,16 g de KOH
broyée dans 7 ml de toluéne. On verse le mélange réactionnel dans 20 ml d'eau, aprts
décantation on lave la phase organique par une solution d'HCl & 10 %, a l'eau, par une
solution saturée de NaCl, séche sur MgSO4 et évapore sous vide le solvant. On
chromatographie le résidu sur gel de silice en éluant par le mélange AcOEt/toluéne
(50/50 ; v/v). On obtient 0,5 g du produit attendu (F = 114,5*C).

EXEMPLE 9
1-(2—-(4-Morpholinyl)éthyl)-2-méthyl-3-(1-naphtylcarbonyl)~7—(trifluorométhy?)
indole.

A) 2-Méthyl-3—(méthylthio)~7-(trifluorométhyl)indole.
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On refroidit & -65°C sous atmosphérc d'azotc unc solution de 15 g de 2-

(trifluorométhyl)aniline dans 300 mt de DCM, ajoute goutte a4 goutte une solution de
11,5 ml d'hypochlorite de terz-butyle dans 30 ml de DCM et laisse 10 minutes sous

. agitation. On ajoute ensuite a —65°C une solution dc 9,66 g de (méthylthio)acétone dans

30 m! de DCM et laisse 2 heures sous agitation & —-65°C. On laisse remonter la
température a ~40°C, ajoute une solution de 12,9 ml de tri¢thylamine dans 30 ml de
DCM et laisse sous agitation en laissant remonter la température 2 TA. On hydrolyse par
ajout de 200 ml d'eau, aprés décantation lave la phase organiquc a I'eau, par une solution
saturée de NaCl, séche sur MgSOy et évapore sous vide le solvant. On chromatographic
le résidu sur gel de silice en éluant au toluénc. On obtient 9,9 g du produit attendu.

B) 2-Méthyl-7-(trifluorométhyl)indole. '

A une solution de 9,9 g du composé obtenu a I'étape précédente dans 100 ml de TFA on
ajoute 3 TA 12,4 g d'acide 2-mercaptobenzoique et laisse 1 heure sous agitation a TA.
On concentre sous vide le mélange réactionnel, extrait le résidu a I'AcOE!, lave la phase
organique par une solution de NaOH 1N, a 'cau, par une solution saturée de NaCl, séche
sur MgSOy4 et évapore sous vide fe solvant. On obtient 7,36 g du produit attendu.

C) 1-(2~-(4-Morpholinyl)éthyl)-2—-méthy!-7-(trifluorométhyl)indole.

A une solution de 2,8 g de chlorhydrate de 4-(2~chloroéthyl)morpholine dans 15 ml de
DMSO on ajoute a TA 2,25 g de KOH finement broyée ct laisse 5 minutes sous agitation
a TA. On ajoute ensuite goutte a goutte une solution de 2 g du composé obtenu a I'étape
précédente dans 15 ml de DMSO, laissc 2 heures sous agitation' 2 TA puis chauffe a
100°C pendant 18 heures. On verse le mélange réactionnel dans 300 ml d'eau glacée,
extrait au DCM, lave la phase organique a {'cau, par une solution saturée de NaCl, séche
sur MgSO4 et évapore sous vide le solvant. On chromatographie le résidu sur gel de
silice en éluant par le mélange AcOEt/hexanc de (30/70 ; v/v) a (40/60 ; v/v). On obtient
2,42 g du produit attendu (F = 72°C).

D) 1-(2—(4-Morpholinyl)éthyl)-2-méthyl-3~(1~naphtylcarbonyl)-7~(trifluorométhyl)
indole.

On refroidit & 0°C sous atmosphére d'azote une solution de 0,4 g du composé obtenu a
'étape précédente et 0,2 ml du chlorure de l'acide 1-naphtoique dans 10 ml de DCM,
ajoute goutte a goutte 1,54 m} d'une solution 1,8 M de dichlorure d'éthylaluminium dans
le toluéne et laisse 24 heures sous agitation 2 TA. On verse le mélange réactionnel dans
100 ml d'eau glacée, extrait au DCM, lave la phase organique par une solution 2 5 % de
NayCO3, a l'eau, par une solution saturée de NaCl, séche sur MgSOy4 et évapore sous
vide le solvant. On chromatographie le résidu sur gel de silice en €luant par le mélange
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AcOEt/hexane (30/70 ; v/v). On obtient 0,3 g du produit attendu aprés cristallisation
dans I'éther iso. (F = 104°C).

XEMPLE 10
1-(2~(4-Morpholinyl)éthyl)-2-méthyl-3~(4~bromo-1-naphtylcarbonyl)-7—(trifluoro
méthyl)indole.

On prépare ce composé selon le mode opératoire décrit & ['étape D de 'EXEMPLE 9 a
partir de 0,8 g du composé obtenu a 'étape C de I'EXEMPLE 9, 0,92 g de chlorure de
l'acide 4—-bromo-1-naphtoique dans 20 m! de DCM et 3,1 ml d'une solution 1,8 M de
dichlorure d'éthylaluminium dans le toluénc. On obtient 0,9 g du produit attendu, (F =
160°C).

EXEMPLE 11
1-(2-(4—Morpholinyl)éthyl)-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-
fluoroindole.

A) 2-Méthyl-3—(méthylthio)-7~fluoroindolc.

On prépare ce composé sclon le mode opératoire décrit a I'étape A de 'EXEMPLE 9 a
partir de 20 g de 2~fluoroaniline dans 600 ml de DCM, 23,4 g d'hypochlorite de tert—-
butyle, 22,5 g de (méthylthio)acétone et 30 mi de triéthylamine. On obticnt 20,5 g du
produit attendu.

B) 2-M¢thyl-7-fluoroindole. _ _

A une solution de 10 g du composé obtenu a I'étape précédente dans 100 mi de TFA on
ajoute a2 TA 16 g d'acide 2—-mercaptobenzoique et laisse 2 heures sous agitation 3 TA. On
filtre I'insoluble et concentre sous vide le filtrat. On reprend le résidu par 100 ml du
mélange AcOEt/eau (50/50 ; v/v), lave la phase organique trois fois par une solution a 10
% de NaOH, a l'eau, par une solution & 10 % d'HCI, par une solution saturée de NaCl,
séche sur MgSOy4 et évapore sous vide le solvant. On chromatographie le résidu sur gel
de silice en éluant au toluéne. On obtient 3,8 g du produit attendu.

C )1-(2-(4-Morpholinyl)éthyl)~2~méthyl-7-fluoroindole.

On chauffe a4 100°C pendant 16 heures un mélange de 1,3 g du composé obtenu a I'étape
précédente, 2,76 g de chlorhydrate de 4-(2—chloroéthyl)morpholine, 2,05 g de KOH
finement broyée et 0,13 g d'iodure de phtassium dans 13 ml de DMSO. Aprés
refroidissement a2 TA, on verse le mélange réactionnel dans 100 ml d'eau, extrait au
toluéne, lave la phase organique a I'eau, par unc solution saturée de NaCl, séche sur
MgSO04 et évapore sous vide le solvant. On chromatographie le résidu sur gel de silice en
€éluant par le mélange AcOEt/toluéne (50/50 ; v/v). On obtient 1,3 g du produit attendu.



16 SCHEME V (METHOD B[err]) [err] (6) The conpounds of forrmula (Ib) in
which Rlerr] is a group -CHRlerr]CH err]NR [err]R [err] and 5  Rlerr]
together with Rlerr] forms a group -CHerr]-O so that Rlerr] is a group
[err] can be @ilﬂ%ﬁ by net hod B3 shown in Scheme VI. This pré‘?r%}{%%’/bog‘éé'“ ch
I's described especially in patents US 5 109 135 and

40

D) 1-(2-(4-Morpholinyl)éthyl)-2-méthyl-3~(4~bromo-1-naphtylcarbonyl)-7-
fluoroindole.
On prépare ce composé sclon le mode opératoire décrit i 1'étape D de 'EXEMPLE 9 &
partir de 1,3 g du composé obtenu & I'étape précédente, 1,8 g de chlorure de l'acide 4-
5  bromo-1-naphtoique dans 50 ml dc DCM et 6 ml d'une solution 1,8 M de dichlorure
d'éthylaluminium dans le toluéne. On chromatographie sur gel de silice en éluant par le
mélange AcOEt/toluéne (75/25 ; v/v). On obtient 1 g du produit attendu, (F = 66—-67°C).
EXEMPLE 12 _
1-n-Pentyl-2-méthyl-3—(4-bromo-1-naphtylcarbonyl)~7-fluoroindole.
10  A) 1-n-Pentyl-2-méthyl-7-fluoroindole.
On chauffe 4 95°C pendant 5 heures un mélange de 1 g du composé obtenu 2 Pétape B de
I'EXEMPLE 11, 1,6 g de 1~iodopentane, 0,21 g de TDA-1 ct 0,75 g de KOH finement
broyée dans 15 ml de toluéne. Aprés refroidissement 2 TA, on ajoute 30 ml d'eay,
décante, lave la phase organique par une solution 4 10 % d’HCJ, a 'eau, par une solution
15 saturée de NaCl, séche sur MgSOj et évapore sous vide le solvant. On chromatographie
le résidu sur gel de silice en éluant par lec mélange cyclohexane/toluéne (60/40 ; v/v). On
obtient 0,58 g du produit attendu.
B) 1-n-Pentyl-2-méthyl-3—(4-bromo-1 -naphtylcarbonyl)-7-fluoroindole.
On prépare ce composé selon le mode opératoire décrit & 'étape D de 'EXEMPLE 9 2
20  partir de 0,58 g du composé obtenu & |'étape précédente, 0,95 g de chlorure de l'acide 4-
bromo-1-naphtoique dans 25 ml de DCM et 3,17 m! d'une solution 1,8 M de dichlorure
d'éthylaluminium dans le toluéne. On chromatographie sur gel de silice en éluant par le
mélange AcOEt/toluéne (50/50 ; v/v). On obtient 0,27 g du produit attendu.
RMN (200 MHz) ; DMSO (2,5 ppm) ; DOH (3,3 ppm) ; 0,85 ppm : t: 3H ; 1,3 ppm : m :
25 4H;1,75ppm:m:2H;2,35ppm:s:3H;4,3ppm :t:2H;6,8-8,4 : m: 9H.
EXEMPLE 13
1-_-(2-(4—Morpholinyl)éthyl)—?.,?-diméthyl—3—(4—brdm0—1_—naphtylcarbonyl)indolc.
A) 2,7-Diméthyl-3~(phénylthio)indole. '
On refroidit & -70°C sous ammosphére d'azote une solution de 21,4 g de
30 2-méthylaniline dans 600 ml de DCM, ajoute goutte 3 goutte 21,7 g d'hypochlorite de
rert-butyle et laisse 5 minutes sous agitation. On ajoute ensuite 4 ~70°C une solution de
24,9 g de (phénylthio)acétone dans 50 ml de DCM et laisse 2 heures sous agitation 3 —
65°C. Puis on ajoute a -65°C 25,3 g de triéthylamine et laisse sous agitation en laissant
remonter la température a TA. On hydrolyse par ajout de 250 m! d'eau, décante, lave la
35  phase organique par une solution & 10 % d'HCl, par une solution saturée de NaCl, 4 l'eau,



10 US 4 939 138, consists in: 1/ heating a m xture of the compound (1)
and potassi um carbonate with epichlorohydrin to give the conpound (2);
17 2/ reacting the conmpound (2) with an appropriate am ne of the fornula

HNR R t [ th d (3); 3/ i di zi th 3) t
L r e L Shhabgg] v 1 "e compound (). 31" oxidizing the pegpgygd 3 to

41

séche sur MgSOy4 et évapore sous vide le solvant. On chromatographie le résidu sur gel
de silice en éluant au toluéne. On obtient 19,69 g du produit attendu.
B) 1-(2—(4-Morpholinyl)éthyl)-2,7~diméthyl-3-(phénylthio)indole.
On chauffe 16 heures 2 100°C un mélange de 2,4 g du composé obtenu & I'étape
5  précédente, 3 g de 4—(2-chloroéthyl)morpholine, 2,23 g de KOH finement broyée et 0,2
g d'iodure de potassium dans 24 mi de DMSO. On verse le mélange réactionnel dans 50
ml d'eau, extrait au toluéne, lave la phasc organique & l'cau, par une solution saturée dc
NaCl, séche sur MgSO,4 ct évapore sous vide le solvant. On chromatographie 0,7 g du
résidu sur gel de silice en ¢éluant par lc mélange toluéne/AcOEt (50/50 ; v/v). On obtient
10 0,56 g du produit attendu, (F = 129,5°C).
C) 1-(2~(4~Morpholiny)éthy!)-2,7-diméthviindole.
On laisse 3 heures sous agitation 3 TA un mélange dc 2,4 g du composé obtenu 2 I'étape
précédente et 2,2 g d'acide 2~mercaptobenzoique dans 24 mi de TFA. On concentre sous
vide le mélange réactionnel, reprend le résidu par le mélange AcOEt/eau, lave la phase
15  organique par une solution & 10 % dc NaOH, 2 l'cau, par une solution saturée de NaCl,
séche sur MgSOy4 et évapore sous vide le solvant. On chromatographic le résidu sur gel
de silice en €luant par le mélange AcOEt/toluéne (50/50 ; v/v). On obtient 1,3 g du
produit attendu.
D) 1-(2~(4~-Morpholinyl)éthyl)~2,7-diméthyl-3—(4-bromo-1-naphtylcarbony!)
20  indole.
On refroidit & 0°C sous atmosphere d'azote une solution de 1,2 g du composé obtenu a
'étape précédente et 1,68 g de chlorure de 'acide 4-bromo-1-naphtoique dans 50 ml de
DCM, ajoute 5,7 m! d'une solution 1,8 M dc dichlorure d'éthylaluminium dans le tolugne
et laisse 36 heures sous agitation a TA. On verse lec mélange réactionnel dans 100 ml
25  d'eau, extrait au DCM, lave la phase organique par une solution 2 10 % de NaOH, a
I'eau, par une solution saturée de NaCl, séche sur MgSO4 et évapore sous vide le solvant.
On chromatographie le résidu sur gel de silice en €luant par le mélange AcOEt/toluéne
(70/30 ; v/v). On obtient 0,36 g du produit attendu, (F = 143°C).



4/ reducing and then cyclizing the conpound (4), in the presence of a
catal yst such 5 as platinum to give the conmpound (5); 5/ reacting the
conmpound (5) with an alkali netal nitrite, in an acidic aqueous medi um at
a tenperature between O[err]C and 10[err]C, to give the conpQun :._and
6/ reducing t h¥OP¥t i ng compound (6) with hydrogen in the g@g%é?g‘%"%f a
metal catalyst, or with an alkali netal alum num hydride such as lithium
al um num 10 hydride, in an inert solvent such as tetrahydrofuran (THF),
at a tenperature between O[err] and the boiligg point of the solvent used.

There are two routes, called routes | and Il, for preparing the conpounds
of fornmula (Ib) fromthe resulting conmpound (7).
TABLEAU 1

Composé de formule la
(R4, R5, R7y = H)

N*|Ry| Rg R3a Tf(*C)| COMPOSE SEL
DECRIT
DANS

1| H 1- o 187 | EXEMPLEG | Méthane-

— (CIL),—N 0
naphtyl sulfonate

—_——




Route | consists i

n:

15

(7) by neans of a Fischer
conmpound with a ketone of the formula CJerr]Herr]SCH err] COR[err].

reaction is carried out at a tenperature between 20 and 150[er !C! |
i nert organi c WOYHMBRY such as net hanol

7/ preparing the conpound (8) fromthe conpound
I ndol e synt hesi s,

such as sulfuric acid or glacial

preferred; 8/
heating the latter

and

TABLEAU 2
Composés de formule Ib

(Ryp = -CHRgCHNR'gR'11 avec Rg et Ry formant ensemble un groupe -Y-CHp~, Y étant li€ i la position 7 de I'indole)

renoving the th
in an orga
at the reflux tenperature of

H)
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Thi s
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9/ obtaining the final product (Ib) by reacting the conpound (9) with an
acid 25 hal i de of the form RBCOCI, in the presence of a Lewis acid such
as alum numchloride, in an inert organic solvent. Route Il: This route is
a direct way of preparing the conpound of fornula Ib: It consists in
reacting the OYWOPBWA® (7) with a di ketone of the fornula 30 PC

by means of the Fischer reaction described44n step 7/ of route |I. To obtain
the conpound (Ib) in optically pure form the enantionmers of the conpound
(5) are resolved by the nmethod described in patent US 4 939 138.
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together with Rerr] forns a group -CH err]-CHerr]-, so that Rerr] is a
group 5 [err] can be obtained by nethod B4
shown in Schene VII. 10 This method consists in: 1/ reacting the
quinaldic acid with thionyl chloride in toluene and then adding a conpound
of the fornul P R [err] to the ni#ure to give the cBﬂ:ﬁE’ﬁ’Wﬁ’ ): 2/
reduci ng t-he conpound (2) in toluene, in the presence of the catalyst
Red-Al, to give the conpound (3); and then 15 3/ treating the conmpound -
(3) as in the previous nmethod B3 (step 5 et seq.) to give the conpound of
formula IDb.
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The first two steps of method B4 are described by Stanton et al.
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22 The conpounds of forrmula (Ic) in which Rerr] is a group
-CHerr]CHRerr]NR[err]Rerr], -(CHerr])[err]NR [err]R [err] or
-(CHerr])[err]Z and R err] and R err] are hydrogen can be obtai ned by

met hod C (Schenme VII1I1). This nethod, which is described especi | '
patents US 4 ®49P7908%and 5 EP 0 278 265, consists in: 1/ r'&@ﬁ%@bgg

2-met hyl - 3-ni trobenzoyl halide of fornula (1) with a conpound of

. 49
Tests biochimigques

On a montré qu'a des concentrations nanomolaires, des composés selon l'invention tels
que le méthane sulfonate de 3-(4-morpholinyl méthyl)-5-méthyl-6-(1-
5  naphtylcarbony!)-2,3-dihydropyrrolo{1,2,3~dc}-1,4-benzoaxine et ‘le  1-(2-(4-
morpholinyl)éthyl)—2-méthyl-3-(1-naphtylcarbonyl)~7-méthoxyindole sont capables
d'augmenter sensiblement le taux de synthgésc d'ADN de cellules B humaines
costimulées avec des anticorps anti-Ig (augmentation d'environ 40 % de l'absorption de

la thynidine).

10  Lorsque I'on a utilisé I'antagoniste sélectif du récepteur CB] (SR 141716A) dans un large
domaine de concentration en méme temps que le composé CP 55940 (ou A9-THC ou

WIN 55212-2)a 10~9 M, on n'a observé aucun effet de blocage.

On a pu observer le méme phénoméne, c'est-a-dire une augmentation de la croissance

des cellules B, en utilisant une autre voie d'activation, consistant a stimuler les cellules B

15 humaines par mise en contact de l'antigéne CD 40 avec des anticorps monoclonaux

présentés par des cellules L CD W32,

Les composés selon l'invention (I) et (I') et leurs sels éventuels ont montré une affinité in
vitro de 30 a 1000 fois supérieure pour les récepteurs aux cannabinoides humains
périphériques (CB2) que pour les récepteurs humains centraux (CB1 ), exprimés dans des
20  cellules ovariennes de hamster chinois (CHO). Les essais de liaison par affinité (binding)
ont été réalisés selon les conditions expérimentales décrites par Devane et al. (Molecular
Pharmacology, (1988), 34, 605-613), avec des membranes issues de lignée cellulaires
dans lesquelles les récepteurs CB1 et CBo ont été exprimés (Munro et al. Nature, (1993),

365-561-565).
25  Les composés préférés sont les composés suivants :

* 1—-(2-(4-morpholinyl)éthyl)-2-méthyi-3-(1-naphtylcarbonyl)-7-méthoxyindole ;

* méthanesulfonate de 1-(1-naphtylcarbonyl)-3-(2—(4~morpholinyl)éthyl) indole ;

* 2-méthyl-1-[2-(1-méthyl-2—pipéridinyl)méthyl}-3-(1-naphtylcarbonyl) indole ;
* méthanesulfonate de  (+) (2-méthyl-4-(4-morpholinylméthyl)-5,6—dihydro-4H-~

30 pyrmolo[3,2,1~ijjquinolin-1-yl)~naphtalen—1-yl-méthanone ;
* 4~[2-[1-[(1-naphtyl)méthyléne]~1-méthylindén-3~yl]éthyljmorpholine ;
* 4—[2~-[1~[1-(4-méthoxynaphtyl)méthyléne]-1-méthyl-indén-3-yl]éthyljmorpho—
line ; :
* 4—[2-[1-[(9-anthryl)méthyléne]-1H~inden-3-yl]éthyljmorpholine ;

35  *1-(2-(4-morpholinyl)éthyl)-2-méthyl-3~(4-bromo~1-naphtylcarbonyl)-7-
méthoxyindole ; '



the formula Rlerr]H in which Rerr] is as defined above, to forma
conpound of fornmula (2); 2/ reacting the resulting conpound of formula (2)
wi th the dinethylacetal of 10 di met hyl f ormam de to give the conpound (3);
3/ cyclizing the resulting conmpound of formula (3) to forma of-
formula (4); a¥@%2P¥8fkacting the resulting conpound (4) mnthPénﬁggﬂﬂgﬁ
conpound of the formula XRlerr], in which Rerr] is as defined above,
formthe conpound of formula (5). 15 Step 1 of method Cis a

Friedel -Crafts reaction, which is carried outgin an inert organic solvent
such as nethyl ene dichloride, in the presence of alum num

10

15

20

* 1-n-pentyl-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)~7-méthoxyindole ;

* 1-(2—-(4-morpholinyl)éthyl)-2-méthyl-3~(4~bromo-1-naphtylcarbonyl)-7-
(trifluoro méthyl)indole ;

* 1-n-pentyl-2~-méthyl-3-(4~bromo-1-naphtylcarbonyl)-7-fluorcindole.

Un composé particuliérement préféré est le 1-(2-(4-morpholinyl)éthyl)~2-méthyl-3-
(4-bromo-1-naphtylcarbonyl)-7-méthoxyindole dont I'affinité pour le récepteur CBq
est supérieur 3 1000 nM. et pour le récepteur CB» cst de 1,8 nM.

D'autre part les composés selon l'invention se comportent in vitro comme des agomstes
spécifiques des récepteurs humains aux cannabinoides CBo versus CBj, exprimés dans
des celiules CHO. En effet, en sc liant spécifiquement aux récepteurs CBy, ils diminuent
la production d'AMPc stimulée par de la forskoline et ce en inhibant 'adénylate cyclase.
Les essais ont ét€ réalisés selon les conditions expérimentales décrites par Matsuda et al.
(Nature. 1990, 346. 561-564).

A titre d'exemple, pour le 1—-(2-(4-morpholinyl)éthyl)~2~méthyl-3-(4~bromo—1-
naphtylcarbonyl)-7-méthoxyindole ; on a caiculé les concentrations inhibitrices 4 50 %
de I'adénylate cyclase ICs( suivantes :

ICs0 = 1 nM pour CBa.

ICs0 = 1 uM pour CB;.

Les composés selon l'invention possédent également une affinité in vivo pour les
récepteurs aux cannabinoides présents au nivecau de la ratc de souris lorsqu'ils sont
administrés par voie intraveineuse, intrapéritonéalc ou orale. Les essais ont été réalisés
selon les conditions expérimentales décrites par Rinaldi-Carmona et al., (Life Sciences,
1995, 56, 1941-1947).



chloride. It is preferable to bring the reactants together at room
tenperature and then to heat the mxture to the boiling point of the
solvent. Step 2 of nethod Cis preferably carried out by refluxing a
solution of the 20 conpound of forrmula (2) with a 2 to 4 of
the di met hyl ¥¥A%®: di nethyl formanide in an inert organicggthéﬁﬁiéuch as
di met hyl f ormam de or di oxane. Step 3 of nethod Cis a cyclization reaction
of the compound (3), which is advantageously carried out in an inert
organi ¢ solvent such as ethyl acetate or 25 sjethanol, at roomtenperature.
The reaction is carried out under a hydrogen pressure of 50 to 100 psig.
The catal ysts generally used for this type of reaction

REVENDICATIONS

1. Utilisation des agonistes spécifiques du récepteur CBo humain pour la
préparation des médicaments immunomodulateurs.

5 2 Utilisation selon la revendication 1, caractérisée en ce que les agonistes
spécifiques du récepteur CB» humain sont les composés de formules (I) ou (I') ci-aprés :

Y 1)

10  dans lesquelles :
—~ Ry représente un groupe choisi parmi les groupcs -CH>CHR1gNRgR11
~(CH2)2NR'gR'11 ; ~-CHRgCHaNR'gR'1 1 ; -(CH2)Z ¢t -CORg ;
~ R’y représente le groupe ~-CH2CHR1gNRgR11 ou le groupe ~(CH2)2NR'gR'1 1 ;
- Ry et R' représentent I'hydrogene, un halogéne ou un (C1-Cy)alkyle ;
15 - Rj représente I'hydrogéne, un (C1-Cyg)alkyle ou un groupe choisi parmi les groupes —
CH;CHR1oNRgR11 ; -(CH2)oNR'gR'1 €t -CORg ;
~ R'3 représente le groupe = CRgRg ;
~ R4 a l'une des significations données pour R5 ou représente un groupe ~CORg ; '
~ Rs représente l'hydrogéne, un (C;-Cyalkyle, un (Cy-Cylalcoxy, un atome
20 d'halogene, un groupe CF3, un groupe OCF3, un (C1-Cy)alkylthio ;
~ R's a l'une des significations données pour Rg et est en position 5 ou 6 du cycle
indéne ;
- Rg représente I'hydrogéne ou un (C1—Cg)alkyle ;
- R'g représente un (C1-Cg)alkyle ;
25 - Ry al'une des significations données pour Rs ou bien R7 et Rg constituent ensemble
un groupe ~Y-CH»p~ lié au cycle indole en position 7 par le groupe Y ;
~ Rg représente un phényle susbtitué une a quatre fois par un substituant choisi parmi :
un halogéne, un (C1-Cyg)alkyle et un (C;-Cyalcoxy ; un polycycle choisi parmi un

* [ L M § *



are Raney ni ckel

and pal |l adium on charcoal. Step 4 of nethod C invol ves

reacting the conpound (4) wth the appropriate conpound XR err] in the
presence of a strong base such as sodi um hydride. The 30 reaction is

advant ageousl y carr(i)ed out in an inert organic solvent such as DI\/E at a
tenperature beMRed®8%om tenperature and the boiling point of T8 Q‘H'P??ent

used. -
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napht-1-yle, un napht-2-yle, un 1,2,3,4-tétrahydronapht-1-yle, un 1,2,3,4-
tétrahydronapht-5-yle, un anthryle, un benzofuryle, un benzothién-2-yle, un
benzothién-3-yle, un 2-,3-,4—, ou 8—quinolyle, lesdits polycycles étant non substitués
ou substitués une ou deux fois par un substituant choisi parmi : un (C1-Cg)alkyle, un
(C1~Cy)alcoxy, un (Cy-Cy)alkylthio, un halogtne, un cyano, un hydroxyle, un
trifluorométhyle, et un imidazol-1-yle ; -

- Rip et Rji ensemblc représentent un groupc choisi parmi les groupes
-CHp-0-CHp-CR12R13- et «(CH2)p~CR12R3-, dans lesquels I'atome de carbone
substitué par R12 et Ry3 cst li€ & 'atome d'azote ;

- R'11 représente un (C1-Cy)alkyle

ou bien R'11 et R'g constituent avec I'atome d'azote auxquel ils sont liés un groupe choisi
parmi les groupes morpholin—4-yle, thiomorpholin—4-yle ; pipéridin-1~yle et
pyrolidin-1-yle ;

— Rya et Ry3 représentent chacun, indépendamment l'un de l'autre, I'hydrogéne ou un
(C1~-C4)alkyle ;

-nest2,3,40us;

-pestZou3;

- Z représente le groupe méthyle ou un atome d'halogéne ;

- Y représente le groupe méthyléne ou I'atome d'oxygéne ;

a la condition que dans la formule (I) un et un seul des substituants R1, R3 ou Ry
représente le groupe —~CORg et que : '

* lorsque Rjp représente -CORg, alors R3 représente le groupe
-CH2CHR1gNRgR11 ou le groupe ~(CH2)aNR'gR'11 et R4 a l'une des significations
données pour R5 ;

* lorsque R3 représente ~CORg, alors Ry représente un groupe choisi parmi les
groupes -CH2CHR190NRgR11 ; CHR9CHaNR'gR'1 1 ;
—-(CH2)2NR'gR'11 et -(CH2)nZ ; R4 a l'unc des significations données pour Rs et au
moins I'un des groupes R4, R et Ry représente 'hydrogéne ;

* lorsque R4 représente ~CORg, alors Ry représente un groupc choisi parmi les
groupes -CH2CHR10NRgR11 ; ~CHR9CHsNR'gR'1 1 ;
-(CH2)2NR'gR'1 1 et <(CH2),Z et R3 représente I'hydrogéne ou un (C1-Cg)alkyle,
et leurs sels pharmaceutiques acceptables.

3. Utilisation selon l'une des revendications 1 ou 2, caractérisée en ce que les
agonistes spécifiques du récepteur CB2 humain sont les composés de formules (I) ou (I')
selon la revendication 2, dans lesquelles Ry ou R'2 représente I'hydrogéne ou le groupe’
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(METHOD C) [err]

24 The conpounds of fornulae Ib and Ic (indoles

acylated in the 3-position and 4- position respectively) in which Rerr]
and R[err] are the group -CHR[err]CH err]NR [err]R [err] and R err] and

Rlerr] forma group -Y-CH err]-, in which Yis Oor -CHerr]-, so that
Rl err] and R[ &V9Pp7/4pse PCT/FR96/00959
53
4. Utilisation selon I'une des revendications 1 ou 2, caractérisée cn ce que les
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agonistes spécifiques du récepteur CB humain sont les composés de formule(s) (I} ou
(I') selon la revendication 2, dans lesquelles Rg représente un groupe napht—1-yle non
substitué ou substitué en position 4 par un fluor, un chlorc, un brome, un méthyle, un
cyano, un méthoxy, un groupe imidazol-1-yle ; un groupc napht~2-yle ; un groupe
benzofur-4-yle ou un groupe benzofur-7-yle.

5. Utilisation selon l'une des revendications 1 ou 2, caractérisée en ce que les
agonistes spécifiques du récepteur CB humain sont les composés de formule(s) (I) ou
(1) selon la revendication 2, dans lesquelles Rs ou R's représente I'hydrogéne.

6. Utilisation selon I'une des revendications 1 ou 2, caractérisée en ce que les
agonistes spécifiques du récepteur CB» humain sont les composés de formule(s) (I) ou
(I) selon la revendication 2, dans lesquelles -NR'gR'1] représente un groupe
morpholin-4-yle.

7. Utilisation selon 1'une quelconque des revendications 1 a 6, caractérisée en
ce que les agonistes spécifiques du récepteur CB4 humain sont les composés de formule
(I, dans laquelle :

- Rp représente I'hydrogéne ou le groupe méthyle ;

-~ Rg représente un groupe napht-1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
yle ; un groupe napht-2-yle ; un groupe benzofur-4-yle ou un groupe benzofur-7-yle.
- Rs représente 'hydrogéne ; '

—~ -NR'gR'1 1 représente un groupe morpholin-4-yic ;

- R1, R3, Rq et Ry étant tels que définis.

8. Utilisation sclon 'une quelconque des revendications 1 a 6, caractérisée en
ce que les agonistes spécifiques du récepteur CB» humain sont les composés de formule
(I), dans laquelle :

- R'7 représente I'hydrogéne ou le groupe méthyle ;

—~ Rg représente un groupe napht—1-yle non substitué ou substitué en position 4 par un
fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe imidazol-1-
yle ; un groupe napht-2-yle ; un groupe benzofur—4-yle ou un groupe benzofur—‘?—ylc ;
~ R's représente I'hydrogéne ;

-~ =NR'gR'1 1 représente un groupe morpholin—-4-yle ;

~R'} et R'3 étant tels que définis.

9. Utilisation selon la revendication 1, caractérisée en ce que les agonistes
spécifiques du récepteur CB» humain sont les composés ci~aprés :
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5 [err] can be obtained by nethod CJerr] in Schene I X. This nethod consists
in acylating the conpound (1) with an acid halide Rl err]COCd, 10 in the
presence of a Lewis acid such as excess alum num chloride or ethylal um num
dichloride. This gives the indoles acylated in the 3- and 4- I 1 T

whi ch are theWQ&HBH®t ed. The conpounds of fornmula (lc) in m%‘?@ﬁ“ﬂ{”ggr] is
a (derr]-Cerr])alkyl can be obtained by nmethod C2 in Schene X, which
consists in acylating the conmpounds of formula 15 (1') under the
operating conditions of nethod B in a noderategg manner.

*le 1-(2~(4-morpholinyl)éthyl)-2-méthyl-3-(1~naphtylcarbonyl}-7-méthoxy
indole ;

*le 1~(2-(4-morpholinyl)éthyl)-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-
méthoxyindole ;

S *le 1-n-pentyl-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-méthoxyindole,
et leurs sels pharmaceutiquement acceptables.
10. Composés de formule la:

(1a)

10  dans laquelle:
- R3; représente le groupe -CHoCHRjgNRgRj; ou le  groupe
-(CH2)2NR'6R'11 ; _
-~ Rya représente l'hydrogene, un (Cj-Cglalkyle, un (C1-Cylalcoxy, un atome
. d'halogéne, un groupe —CF3, un groupe ~OCF3 ou un (C}-Cy)alkylthio ;
15 -~ Ry, représente l'hydrogénc, un (Cp-Cgalkyle, un {C1-Cj)alcoxy, un atome
d'halogéne, un groupe —CF3, un groupe —~OCF3 ou un (C-Cy)alkylthio ;
- R3, Rs, Rg sont tels que définis pour les composés de formule (I) dans la revendication

23
et leurs sels pharmaceutiquement acceptables.
20 11, Composés sclon la revendication 10, de formule Ia dans laquelle :

~ Ry est I'hydrogéne ou un groupe méthyle ;
-R3a est I'un des groupes ci-aprés :

IORER RN A



Met hod C[err]

in which Yis Ois described in patent US 4 939 138. 25

SCHEME | X (METHOD CJerr]) [err] SCHEME X 5

(METHOD Clerr])

WO 97/00860 ) PCT/FR96/00959

10

15

n
n

——(CH,);s—N 0

—CH;—CH——N—Me

— CH;—CH-N—Me

- R4a, R5, R7; sont chacun I'nydrogéne
et leurs sels pharmaceutiquement acceptables.

12. Composés de formule (Iby) :
Rav
COR,
s
R3 | o (Iby)
~ 2
|

Ra R

dans laquelie :

-~ R'yp représente un groupe de formule -CHpCHRjpNRgRj; ou
-(CH2)2NR'gR'11 5

~ Ryp représente I'hydrogéne, un (Ci-Cglalkyle, un (C1-Cylalcoxy, un atome
d'halogéne, un groupe —CF3, un groupe —OCF3 ou un (C1—C4)alkylthio ;

- Rqjp représente l'hydrogéne, un (Cy-Cy)alkyle, -un (Cyj-Cy)alcoxy, un atome
d'halogéne, un groupe —CF3, un groupe ~OCF3 ou un (C1-Cgy)alkylthio ;

- Ry, Rs, Rg, R'g, Rg, R1p, Ry et R'yp étant tels que définis pour les composés de
formule (I) dans la revendication 2 ;

AT



COR8 [err] (lc)

26 The conpounds of forrmula (I') can be obtained by

nmet hod D shown in Schenme XlI. This nethod, which is described especially in
patent US 5 292 736, consists in:

. WO 97/00860 ) PCT/FR96/0095%9 .
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a la condition que :
1/ lorsque CH2CHR19NRgR11 représente le groupe
—CH; CH-N—CH, , Ry}, Rq et Ry, sont I'hydrogéne, R, est I'hydrogene

ou le groupe méthyle, alors Rg cst différent du groupc 1-naphtyle ;
2/ lorsque CH2CHR1gNRgR11 représente e groupe
—CH;—CH-N—CH, ; R,,R,etR, sontlhydrogene et

Ro est le méthyle, alors Rg est différent du groupc 1-naphtyle ;
3/ lorsque —-(CH2)2NR'gR'1 1 représente le groupe

)

—{CH,),—/N O , Ry est le groupe méthoxy et R, est le méthyle

.

alors Rg est différent du groupe 1-naphtyle ;
4/ lorsque ~(CH2)2NR'gR'1 est le groupe

)

——(CH);—N O , R, et Ry, sont I'hydrogene alors Rg est différent du groupe

(

1-(4bromo—naphtyl).
13.  Composés de formuie (Iba) :

R

7b
dans laquelle :

— R"1} représente le groupe —(CH2),Z ;
— Ryp représente I'hydrogéne, un (Cyj-Cglalkyle, un (Cy-Cglalcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (Cy~Cy)alkylthio ;

~ Rqp représente l'hydrogéne, un (Ci-Cg)alkyle, un (Cq-Cyglalcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C1-Cyg)alkylthio ;

- Ry, Rs, Rg, R'g, Rg, R1(, R11 et R'11 étant tels que définis pour les composés de
formule (T) dans la revendication 2, :

R O



1/ treating an indene of formula (1) with a strong base such as
n-butyllithium 5 under an inert atnosphere, in an inert solvent, at a
tenperature between roomtenperature and the boiling point of the solvent,
and then reactin gql the resulting conpound with an appropriate halide of t he
formul a XR [ e™37"0%6%equi nol ar proportions, at a tenperatur appse
Oferr]C and the b0|I|ng point of the m xture, under an inert atnosphere, to
gi ve the compound (2); and 10 2/ treating the conpound (2) with a strong
base such as sodium nethylate, and then reactshbng said conmpound with an
appropriate ketone or al dehyde of the fornmula [err]

a4 condition que lorsque Z est le brome, n cst 3 ou 4, Ryp, R et Ryp sont
I'hydrogéne et Ry est un groupe méthyle alors Rg est différent des groupes 1-napthyle et
4-méthoxyphényle.
14.  Composés de formule (Ib3) :

4b

COR,

| (Ibg)
R, 3
N/ 2

leb

dans laquelle :
- R"1p représente un groupe de formule ~-CHR9CHaNR'gR'y1 ;
- Ryp représente l'hydrogéne, un (Cy1-Cylalkyle, un (Cy-Cg)alcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C-Cy)alkylthio;
10 -Rjp,Rs, Rg, R'g, R7, Rg, Rg, Ry, R et R’y €tant tels que définis pour les composés
de formule (T) dans la revendication 2,
a la condition que lorsque NR'gR'y ] représente le groupe

N O ,Y est l'oxygene et R, est le groupe méthyle,

Rgp et Rs sont I'hydrogéne, alors Rg est différent des groupes 1-naphtyle, 1-(4—
15  bromonaphtyle), 1-(5,7-dibromo)naphtyle.

15. Composés de formule (Ic) :
COR,
' Ry
=~ .
RS I I (IC)
N \ITI R, .
R, Ry

dans laquelle :

20 - Rjc représente un groupe de formule ~CH3CHR19NRgRj1, <(CH2)2NR'6R'11,
~CHRgCH2NR'gR'1 1 ou =(CH2),Z .
- R3¢ représente I'hydrogene ou un (Cy-Cylalkyle ;

AT



15 to give the compound (I1'"). This reaction is advantageously carried out
In an inert solvent, at a tenperature between roomtenperature and the
boiling point of the solvent used. 27 SCHEME XI (METHOD D)

WO 97/00860 PCT/FR96/00959
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n
on

- Rg, Rs, Rg, R'g, R7, Rg, Ro, Ry1, R'11, n et z sont tels que définis pour les composés
de formule (I) dans la revendication 2.

16. Composés selon la revendication 15 de formule (Ic) dans laquelle :

- R3¢ et Rg représentent chacun I'hydrogénc ;

- Ryg R3, Ry, Rg étant tels que définis pour les composés de formule (Ic) dans Ia
revendication 15..

17. Composés de formule (I'a)

dans laquelle :

- R'{ représente le groupc ~CHACHR{gNRgRj; ou le  groupe
-(CH2)2NR'6R'11 5

- R'5 représente I'hydrogéne, un halogéne ou un (C1-Cylalkyle ;

- R'3 représente le groupe = CRgRg ;

- R'5 est en position 5 ou 6 du cycle indéne et représente I'hydrogéne, un (C1-Cyq)alkyle,
un (C1-Cg)alcoxy, un atome d'halogéne, un groupe -CF3, un groupe
-OCF3, un (C1-C4)alkylthio ;

- Rg représente I'hydrogéne ou un (C—-C4)alkylc ;

~ R'g représente un (C1-Cyg)alkyle ;

- Rg représente un phényle substitué une 2 quatre fois par un substituant choisi parmi :
un halogéne, un (C1~Cy)alkyle ou un (C1-Cylalcoxy ; un polycycle choisi parmi un
napht-1-yle, un napht-2-yle, un 1,2,3,4-tétrahydronapht-1-yle, un 1,2,3,4~
tétrahydronapht-S—-yle, un anthryle, un benzofuryle, un benzothién-2-yle, un
benzothién-3-yle, un 2-,3—,4~, ou 8-quinolyle, lesdits polycycles étant non substitués
ou substitués une ou deux fois par un substituant choisi parmi : un {(C1~Cy)alkyle, un
(C1-Cyq)alcoxy, un (C3—Cglalkyithio, un halogéne, un cyano, un hydroxyle, un
trifluorométhyle, ou un imidazol-1-yle ;

- Ryp et Rqj ensemble représentent un groupe choisi parmi les groupes —~CH-O-
CH3-CR12R13- et ~(CH2)p-CR12R13-, dans lesquels l'atome de carbone substitué
par R12 et R13 est li€ a 'atome d'azote ;
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[err] * R[err] = =CRlerr]Rerr] 5 *Rlerr] =
CHerr]CHR err]NRlerr]R err] or (CHerr])[err]NR[err]R [err] The
enanti oners of the conpounds of formulae (1) and (1') can be obtained by

t he conventiqpal pethods well known to those skilled in the he.
conpounds of ‘Y@PH‘EH‘&% (I') and (1') described above, the conﬁgﬁm%?g’lo

formulae (la) and (lc) as defined above, and the conpounds of fornul ae _
(I'b[err]), (Ib[err]), (Ib[err]) and (1'a) below, are novel and constitute a
further subject of the invention. These conpaynds are:

- R'1] représente un (C1-Cyq)alkyle
ou bien R'y1 et R'g constituent avee l'atome d'azote auxquel ils sont liés un groupe choisi
parmi les groupes morpholin—4-yle, thiomorpholin-4-yle, pipéridin-1-yle ou
pyrolidin-1-yle ;

5 = Rjp et Ry3 représentent chacun, indépendamment l'un de l'autre, 'hydrogéne ou un
(C1~C4)alkyle;
a la condition que :
1/ lorsque R'{ représente le groupe :

—(CH,), — 0 et R'yR's et Ry sont 'hydrogénce alors Rg est différent

10 des groupes 1-(4-méthoxy)naphtyle, 1-(4-hydroxy)naphtyle et 9-anthryle,
2/ lorsque R' représente le groupe :

___(Cﬂz)z-_._N oet R5cst le méthyle, R's et Rg sont I'hydrogéne
alors Rg est différent des groupes 1-naphtyle ct 1-(4—méthoxy)naphtyle.
18. Composés de formules (1a), (Iby), (1b2), (Ib3) et (Ic), caractérisés en ce qu'ils
15  sont choisis parmi les composés ci—-apres :
* le 1~(2~(4-morpholinyl)éthyl)-2-méthyl-3~(4-fluoro-1-naphtylcarbonyl)~7-
méthoxyindole ;
* le 1~(2~(4-morpholinyl)éthyl)~2~méthyl-3—~(4~chloro~1-naphtylcarbony!)-7~
méthoxyindole ;
20 - *le 1~n—pentyl-2~méthyl-3-(4—chloro-1-naphtyicarbonyl)-7-méthoxyindole ;
* le méthanesulfonate de (-)-3-(4-morpholinylméthyl)-5-méthyl-7—(5,7-dibromo
naphtylcarbonyl)~2,3-dihydropyrrolo[1,2,3,~de]-1,4-benzoxazine ;
* le méthanesulfonate de (+) (2-méthyl~4-(4-morpholinylméthyl)-5,6-dihydro-4H-
pyrrolo(3,2,1, ijlquinolin-1-ynaphtalen~1-~yl-méthanone ;
25  *le méthanesulfonate de 1~(1-naphtylcarbonyl)-3-(2~(4-morpholinyl)éthyl)indole.
* le 1-(2—(4-morpholinyl)éthyl)-2-méthyl-3—(4-bromo—1-naphtylcarbonyl)-7-
méthoxyindole ;
* le 1-n-pentyl-2-méthyl-3—(4—bromo-1-naphtylcarbonyl)~7-méthoxyindole ;
* le 1-(2-(4-morpholinyl)éthyl)~2-méthyl-3-(1-naphtylcarbonyl)-7-(trifluoro
30 méthylindole ;
* le 1~(2—(4-morpholinyl)éthyl)~2-méthyl-3-(4-bromo~1~naphtylcarbonyl)-7-
(trifluvorométhyl)indole ;
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28 A/ the conpounds of formula (Ib[err]): [err] in which: 5 - RJerr] is
a group of the fornmula -CHerr]CHR[err]NRerr]R err] or
-(CHerr])[err]NR [err]R [err]; - Rerr] is hydrogen, a
(derr]-Cerr])alkyl, a ((Jerr]-Cferr])al koxy, a hal ogen atom a group -
-CF3, a groupWao#0r] or a (Clerr]-Cerr])al kylthio; PCT’FR9_’°”95£)

60

* le 1-(2—(4-morpholinyl)éthyl)-2-méthyl-3~(4-bromo-1-naphtylcarbonyl)-7-
fluoroindole ;
* le 1-n-pentyl-2-méthyl-3-(4~bromo-1-naphtylcarhbonyl)-7—fluoroindole ;
* le 1-(2-(4-morpholinyl)éthyl)-2,7-diméthyl-3-(4-bromo-1-naphtylcarbonyl)

5 indole. '
19. Composition pharmaceutique contenant  titre de principe actif, un composé
sclon l'une quelconque des revendications 10 & 17, ou un de ses sels

pharmaceutiquement acceptables.
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- Rerr] is hydrogen, a ((Jerr]-Clerr])alkyl, a ((Jerr]-Clerr])al koxy, a
hal ogen atom a group -CF3, a group -OCF[err] or a
(derr]-Cerr])al kylthio; and 10 - Rerr], Rerr], Rerr], RJerr],

Rlerr], Rerr err] and R [err] are as defined above for?&]ﬁ? nds
of formula (I ?9€é’q3ﬁ°the proviso that: 1¢4if CHerr] CHR err] grg‘?l %i err]

is the group [err] 15 Rlerr], R[ﬁrvp_ oRAFIORs MdphrAlee hydrogen and R2 is _
hydrogen or the ggidiybardii€ Waredd ehtelndtiord gk 53 Becenbe R9RY(B3. 1b-98) ;97 oup;:

revendications 10, 12 et 13 modifiées; autres revendications inchangées (7 ‘pages)]

*le 1—-(2—(4-—morpholinyl)éthyl)—2—méth_vl-B;(h-naphtylwbonyl)—7—mét.hoxy
indole ; _

*le 1-(2-(4~-morpholinyl)éthyl)~2-méthyl-3~(4~bromo-1~-naphtylcarbonyl)-7-
méthoxyindole ;

* le 1-p~pentyl~2~méthyl-3-(4-bromo-1-naphtylcarbozyl)-7-méthoxymdole,

et leurs sels pharmaceutiquement acceptables.

wn

10. Composés de formule fa :
R-h
R,
/
R; I (la)
—R,
IT/
R, COR,
10  etleurs seis pharmaceutiquement acceptables,
dans laquelle :
- Rz représente le  groupe —CHpCHRjgNRgRj; ou  le groupe
—(CH2)2NR'6R'11 5

—~ Ryg représemtc l'hydrogéne, un (Cj-Cglalkyle, un (C3-Cylalcoxy, un atome
15  dhalogine, un groupe —CF3, un groupe ~OCF3 ou un (Cq-Cg4)alkyithio ;
- Ry, représente I'hydrogéne, un (C3-Cglalkyle, un (C1-Cgq)alcoxy, un awome
d'halogéne, un groupe —CF3, un groupe —OCF3 ou un (C1-Cy)alkylthio ;
- R, Rs, Rg sont tels que définis pour les composés de formule (T) dans La revendication 2,
4 la condition que lorsque Rg est le groupe p-chlorophényle, Rs en position 5 est
20 [Ibydrogine ou le groupe méthoxy, Rp est le groupe méthyle, Rqa et Ryp sont
I'hvdrogéne, R3z est le groupe (CH)oNR'gR'1; alors Rig et R'pp lorsquils soat
identiques sont différents d'éthyle, n—propyle, n-butyle. '
11. Composés scion 1a revendication 10, de formule Ja dans laquelle :
- Ry est I'nydrogéne ou un groupe méthyle ;
25  —Rg, est F'un des groupes ci—apres :
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2/ if CHerr]CHR err]NRerr]Rerr] is the group -CH2-CHN-CH3 20 Rlerr],
Rlerr] and R err] are hydrogen and Rlerr] is nethyl, R err]qg is other than

t he napht h-1-yl group; 29 3/ if -(CHerr])[err]NR [err]R [err] is the
group WO 97/00860 PCT/FR96/00959
62
—(CH);—N 0
—CH;— CH~—N—Me
s—CH-N-—Me

S —-Rd4a, Rs, Ry, sont chacun 'hydrogéne
et leurs sels pharmaceutiquement acceptables.

12. Composés de formule (Iby) :
Ry '
CO
~4 7/ Rs
Ry l (Ib]_)
o
Rn Ry
10  dans laquelle:
-R'ip représente un groupe de  formule —CHZCH'.I_{mNRekn ou
—(CHz)2NR'gR'11 ;

-R4p représente l'hydrogéme, un (C3—Cglalkyle, un (Cy-Cglalcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (Cy~Cy4)alkylthio ;

1S «Rqy représentc l'hydrogéme, un (C1-Cglalkyle, un (C3-Cqlalcoxy, un atome
d'halogine, un groupe ~CF3, un groupe —OCF3 ou un (C3~C4)alkylthio ;
- Ry, Rs, Rg, R'g, Rg, R1g: Rya et R'j1 étant tels que définis pour les composés de
formuie (Y) dans la revendication 2 ;
2 la condition que :

20 1/lorsque CHaCEHR10NRgR] 1 représeate i groupe '
—CH; CH-N-—CH, ,Rgp,; Rg et Ry, sont thydrogene, Ry est 1hydrogtne

ou le groupe méthyle, alors Ry est différent du groupe 1-naphtyle ;
2/ lorsque CH>CHR 1 0NRgR11 représente le groupe

AR L



[err] 5 Rerr] is the nethoxy group, Rerr] is nethyl and Rlerr] and R err]
are hydrogen, R err] is other than the naphth-1-yl group; and 4/ if
-(CHerr])[err]NR [err]R [err] is the group [err] 10 and Rlerr], Rerr],
Rlerr] and R[err%@re hydrogen, R8 is other than the 4-brono PRV
group. B/ theWORWENds of fornula (Ib[err]): Péﬂ?ﬁélm&@é

63

—CH;—CH-N—CH, ; RyR,etR, sont {'hydrogine et

()

R est le méthyle, alors Rg est différent du groupe 1-naphtyle ;
3/ loxsque ~(CH2))NR'gR' 1 représente Je groupe

—{CiL),—N, O » Ry, est le groupe méthoxy et Ry est le méthyle

L

alors Rg est différent du groupe 1-naphtyle ;
4/ lorsque —(CH2)sNR'gR'; 1 est 1e groupe

—(CH,;—N O R, et Ry, som Ihiydrogéne alors Rg est différenr du groupe

1-(4-bramonaphtyie),
SYlorsque (CH2)oNR'gR' 1 est le groupe

10
——(CH,)s~—N o
R est I'hydrogéne ou méthyle, Rgp, R5 et Ry, sont I'hydrogéne, alors Rg est différent
du groupe 1-naphtyle ou 4-méthoxyphéayle ;
6) lorsque (CH7);NR'¢R'1 1 est le groupe
15
— (CH,)5—N o
Ry est le groupe méthyle, Rqp, Rg et Ryp sont Ihydrogéne, alors Rg est différent du
groupe 3,4-diméthoxyphényle.
13.  Composés de formule (Tbz) ¢
20
: R,
COR,
/
R; | my)
—R,
IT/
R, R

R



[err] 15 in which: - R'[err] is the group -(CHerr])[err]Z, - Rerr] is
hydrogen, a ((Jerr]-Cerr])alkyl, a ((Jerr]-Cerr])al koxy, a hal ogen atom
a group -CF3, 20 a group -OCF[err] or a (CJerr]-Cerr])al kylthio; -

err] is hydrggen err]-Cerr])al kyl, a err]-Cerr 5@§ ' .
E[al og]en ato)r/n 3’&7’8&%"5%3, Lgoup]zocF{err] E)?[a I-q ])P%Lr d005Sb
(Jerr]-Cerr])alkylthio; and - Rerr], RP®rr], Rerr], RJ[err], Rerr],
Rlerr], Rerr] and R[err] are as defined above for the conpounds of
formula (1),

dans laqueile :
~ R"1p représente Ie groupe ~(CHp)nZ ;
- Rgp représente 'hydrogéne, un (Ci-Cylalkyle, un (Cy~Cqlalcoxy, un atome
d'halogéne, un groupe —=CF3, un groupe —OCF3 ou un (C1~Cy)alkyithio ;
5 - Ryp représemce l'hydrogéne, un (C1~Cqlalkyle, un (C1~Cglalcoxy, un atome
dhalogéne, un groupe -CF3, un groupe ~OCF3 ou un (C1-Cy4)alkylthio ;
- Rz, Rg, Rg, R'g, Rg, Rig, Ryp et R'1; étant tels que dékinis pour les composés de
formule (I) dans Ia revendication 2,
a condition que :
10 — lorsque Z est le brome, n est 3 ou 4, Rqph, R5 et R7p sont hydrogéne et Ry est
ua groupe methyle alors Rg ost différent des groupes L-napthyle ct 4—méthoxyphényle,
- lorsque Z est le groupe méthyle, Rqp, Rs et Ryp sont Yhydrogéne, Rp est le
groupe méthyle alors Rg est différent du groupe 1-naphtyle.
.14, Composés de formule (Ib3) :
15
Re
COR,

| (1b2)
| 3
N~ %

|
R, R
dans laquelle :
— R"™ 1y représente un groupe de formule ~CHRgCHaNR'gR'1 1 ;
- R4y représente [hydrogéne, un (C3-~Cglalkyle, un (Cyj=Cglalcoxy, un atome
20  d'halogéne, un groupe ~CF3, un groupe —~OCF3 ou un (C1-C4)alkylthio;

- R2, Rs, Rg, R'g, R7, Rg, Rg, R1ps R et R'q3 €tant tels que défimis pour les composés
de formule () dans 12 revendication 2, '

i 12 condition que lorsque NR'gR'1 1 représente le groupe

/N

. N O .Y est l'oxygéne ct R, est le groupe méthyle,
25 Ry4p et Rg sont 'hydrogine, alors Rg est différent des groupes 1-maphtyle, 1-(4-

bromonaphtyle), 1-(5,7-dibromo)naphtyle.
15. Composés de formule (Ic) :

N



25 with the proviso that if Zis bromine, nis 3 or 4, Rerr], Rerr] and
Rl err] are hydrogen and 30 R2 is a nethyl group, R8 is other than the
napht h-1-yl and 4-net hoxyphenyl groups. C the conpounds of formula

(rblerr]): [egblybdbed c: ' PCT/FR96/00959
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()
dans laquelle :
- Ryc représentc un groupe de formule ~CHsCHR1gNRgR31, ~(CH2RNR'6R'11,
—CHRoCH7NR'gR'1 1 ou ~(CH)pZ .

W

~ R3¢ représente hydrogéne ou un (C~Cglalkyle ;

- R2, Rs. Rg, R'g, R7, Rg, Rg, R11, R'11, u et z sont tels que définis pour les composés
de formule (T) dans l2 revendication 2.

16. Composés selon la revendication 15 de formule (Ic) dans laquelic :

- R3¢ et Rg représentent chacun I'hydrogéne ;

10 - Rig, Ry, Ry, Rg étant tels que définis pour les composés de formule (Ic) dans la
tevendication 15..

17. Composés de formule (Y'a)

daus laguelle : ‘
15 - R'p représente le groupe -CHyCHRigNRgRy3 ou le' groupe
-(CH22NR'6R'11 5
- R'2 représente I'hydrogéne, un halogéne ou un (C1-Cgalkyle ;
- R'3 représente le groupe = CR4Rg ;

- R's est en position 5 ou 6 du cycle indéne et représente L'hydrogéne, un (Cy-Cyalkyle,
20 un (C;-Cg)alcoxy, un atome dhalogine, un grovpe -CF3, un groupe

~0CF3, un (C1~Cg)alkylthio ;

- Rg représente 'hydrogéne ou un (C1~Cy)alkyle ;

- R'g représente un (Cy -Cy)alkyle ;

- Rg représente un phényle substitué une 3 quarre fois par un substituant choisi parmi :
25 um halogéne, un (C1-Cy)alkyle ou un (C1-Cglalcoxy ; un polycycle choisi parmi un

papht-1-yle, un mnapht-2-yle, un 1,2,34-tétrabydronapht-l-yle, un 123,44

* C L M S *



- R"'[err] is a group of the formula -CHR{err]CH err]NR [err]R [err]; -
Rlerr] is hydrogen, a (Cerr]-Cerr])alkyl, a ((err]-Cerr])al koxy, a
hal ogen atom a group -CF3, 10 a group -OCF[err] or a '

(qerr]_qerr%%éi%ﬁb?io; and - Rlerr], Rerr], Rerr], R[qdylprobiidsd]:

Rlerr], Rerr , Rlerr] and R[err] are as defined above for the
conpounds of formula (1), with the provi sgsthat If NR[err]R[err] is the.
group [err] 15 Y is oxygen, R2 is the nethyl group and R err] and R err]-
are hydrogen, R err] is other than the naphth- 1-yl, 4-brononaphth- 1 -yl
and 5, 7-di brononaphth- 1 -yl groups.

tétrahydronapht—-S—yle, un anthryle, un benzofuryle, un benzothitn-2-yle, unm

benzothign-3-yle, un 2-,3~,4~-, ou 8~quinolyle, lesdits polycycles étant non substitués
ou substitués une ou deux fois par un substituant choisi pami : un (C;—-Cgalkyle, un
(C1—Cylalcoxy, un (Cp-Cs)alkylthio, un halogine, un cyamo, un bydroxyle, un
5  trifluorométhyle, ou un imidazol-1-yie ;
= Rjp et Ry1 ensemble représentent un groupe choisi pammi les groupes —CH-0-

CH-CR12R13- ¢t ~(CHp)p-CR12R13-, dans lesquels I'stome de carbone substitué
par R12 et Ry3 est lié 2 'atome d'azote ;
- R'1] représente un {C; ~Cy)alkyle

10  oubien R'1q et R'g constituent avec l'atome d'azote auxque! ils sont liés un groupe choisi
parmi les groupes morpholin~-4-yie, thiomorpholin~4-vle, pipéridin—1-yle ou -
pyrolidin~-1-yle ;
- R17 et Ry3 représentent chacun, indépendarmment 'un de l'autre, I'hydrogéne ou un

(C1—Cqlalkyle ;
15 alaconditionque:
1/lorsque R’y représente le groupe :
—(CHy), —N 0 & Ry R'et Rg sont 'hydrogéne alors Rg est différent

des groupes 1~(d-méthoxy)naphtyle, 1-(4-hydroxy)naphtyle et 9-anthryle,
2/ loxsqixe R'{ représente le groupe : :
—(CH),—N, oe¢t R'; est le méthyle, R'g et Rg sont hydrogéne
20
alors Rg est différent des groupes 1-naphtyle et 1-(¢~méthoxy)naphtyle. o
18. Composés de formutes (Ta), (Toy), (b2), (Tbz) et (Ic), caractérisés en ce quiils
sont choisis parmi les composés ci-aprés :
* le 1~(2—(4~morpholinyl)éthyl}-2-méthyl-3-(4~fluoro~1-naphtyicarbonyl)-7-
25 méthoxyindole; '
* le 1=(2~(4~morpholinyl)éthyl)-2-méthyi-3-(4-chloro-1~naphtylcarbonyl)-7-~
méthoxyindole ;
* le 1-n~pentyl~2~méthyl~3—(4-—chloro~1-naphtylcarbonyl)~7-méthoxyindolc ;
*le méthanesulfonate de (-)-3—(4—morpholinylméthyl)-5-méthyl-7—5,7~dibromo
30 naphtylcarbonyl)-2,3-dihydropyrolo[1,2,3,~de]~1,4~benzoxazine ;
* e méthanesulfonate de (+) (2~méthyl-4=~(4=morphotinylméthyl)~5,6~dihydro-4H~
pyrrolo[3,2,1, ifjquinolin=1-yl)naphtalen—1-yl-méthanone ;

R R D



D) the conpounds of fornmula (I'a) are the conpounds of formula (1') as
defi ned 20 above, with the proviso that: 1/ if R[err] is the group [err]
25 and R[err], RJerr] and R err] are hydrogen, R8 is other than the

4-met h ht h-1-yl, 4- hyd hth- 1 -yl d 9-anthryl : d
31m3 oxynaphth-1-y|. ydr oxynap yl an ant hry! pgr AHRSv00B"
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* |e méthanesulfonate de 1-(1~naphtylcarbonyl)-3 ~(2—(4-morpholinyl)éthyl)indole.
*le 1-(2-(4—morpholinyl)éthyl)—Z—mé:hyl—Ii-(4-bromo—l-naphtylcarbonyl)—’l-
méthoxyindole ;
* e 1-n-pentyl-2~méthyl-3—-(4-bromo-1-naphtylearbony!)~7-méthoxyindole ;
S *tle 1—(2-(4-morpholi_nyl)éthyl}—z-méthy-l-3-(1-naphzy1'carbonyl)-7-(txiﬂuoro

méthyl)indole ; _
* i¢ 1—-(2—(4-morpholinyl)éthyl)-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7~
{trifluorométhyl)indole ;
* J¢ 1-(2—(4-morpholiny!)éthyl)=2-méthyl-3—(4~bromo-1-naphtylcarbonyl)-7-

10  fluoroindole ;
* l¢ 1-n—pentyl-2-méthyl--3—(4-bromo—1-naphtylcarbonyl)-7-fluorcindole ;
*le 1—(2—(4—moxphclinyl)éthyl)-2,7—dimémyl-s—(4-bmmo-1-naphtylcarbonyl)
indole.
19. Composition pharmaceutique contenant & titre de principe aciif, un composé

15 selon lume quelconque des revendications 10 & 17, ou um de e sels

* pharmaceutiquement acceptables.

L



2/ if RJerr] is the group [err] 5 R[err] is nethyl and R[err] and
Rl err] are hydrogen, R err] is other than the naphth-1-yl and 4-
met hoxynapht h- 1-yl groups. O these conmpounds, those which are particularly
preferred are the conpounds bel ow. *
1-(2-(nDrphoIin-4-y|)ethy|)-2-nethy|-3-(41fluoronaphth-l-ylcarbonyl)-?- 10
nmet hoxyi ndol e; *
1- (2- (nor pholin-4-yl)ethyl)-2-methyl-3-(4-chl oronapht h- 1-yl car bonyl ) - 7-
met hoxyi ndol e;

Use of human CB, receptor agonist compounds for the preparation of

immunomodulating drugs, novel human CB, receptor agonists and pharmaceutical
compositions containing them

The present invention relates to the use of selective human CB; receptor agonists
5 for the preparation of immunomodulating drugs. The invention further relates to
novel human CB; receptor agonists and the pharmaceutical compositions in which
they are present, and to the methods for their preparation.
A°-THC is the main active constituent extracted from Cannabis sativa (Tuner,
1985; in Marijuana 1984, Ed. Harvey, DY, IRL Press, Oxford).
10 Numerous articles have described not only psychotropic effects of cannabinoids
but also their influence on the immune function [HOLLISTER L.E., J. Psychoact.
Drugs 24 (1992) 159-164]. The majority of in vitro studies have shown that
cannabinoids have immunosuppressant effects: inhibition of the mitogen induced
proliferative responses of T lymphocytes and B lymphocytes [Luo, Y.D. et al., Int.
15 J. Immunopharmacol. (1992) 14, 49-56; Schwartz, H. et al., J. Neuroimmunol.
(1994) 55, 107-115], inhibition of the activity of cytotoxic T cells [Klein et al., J.
Toxicol. Environ. Health (1991) 32, 465-477], inhibition of the microbicidal
activity of macrophages and of TNFa synthesis [Arata, S. et al., Life Sci. (1991)
49, 473-479; Fisher-Stenger et al., J. Pharm. Exp. Ther. (1993) 267, 1558-1565]
20 and inhibition of the cytolytic activity and the TNFa production of large granular
lymphocytes [Kusher et al., Cell. Immun. (1994) 154, 99-108]. In some studies,
amplification effects have been observed, namely an increase in the bioactivity of
interleukin-1 by mouse fixed macrophages or differentiated macrophagic cell
lines, due to enhanced levels of TNFa [Zhu et al., J. Pharm. Exp. Ther. (1994)
25 270, 1334-1339; Shivers, S.C. et al., Life Sci. (1994) 54, 1281-1289].
The effects of cannabinoids are due to an interaction with high affinity specific
receptors present in the central nervous system (Devane et al., Molecular
Pharmacology (1988) 34, 605-613) and peripheral nervous system (Nye et al., The
Journal of Pharmacology and Experimental Therapeutics (1985) 234, 784-791;
30 Kaminski et al., Molecular Pharmacology (1992) 42, 736-742; Munro et al,,
Nature (1993) 365, 61-65).
The central effects are dependent on a first type of cannabinoid receptor (CB)),
which is present in the brain. Furthermore, Munro et al. [Nature (1993) 365, 61-
65] have cloned a second cannabinoid receptor coupled to protein G, called CB;,
35 which is present only in the peripheral nervous system and more particularly on



* 1-n-pentyl - 2- met hyl - 3- (4- chl or onapht h- 1- yl car bonyl ) - 7- net hoxyi ndol e; *
(-)-3-(norpholin-4-ylmethyl)-5-nmethyl-7-(5, 7-di br ononapht hyl car bonyl ) -2, 3-
15 di hydropyrrolo[ 1,2,3 -de] -1 ,4-benzoxazi ne net hang o) *

(+) - (2- met hyl - ﬁHH SHBET H
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exerted by cannabinoid receptor agonists.

The cannabinoid receptor agonists known hitherto are mixed agonists, i.e. they act
on both the central receptors (CB;) and the peripheral receptors (CB,).
Consequently, if it is desired to treat the immune system with the known
cannabinoid receptor agonists, there is always an appreciable side effect, namely
the psychotropic effect.

The following patents describe non-selective agonists: EP 0 570 920, WO 94-
12466, which describes anandamide, and US4 371 720, which describes
CP 55940.

Furthermore, as the CB; receptor has only been known since 1993, the numerous
patents relating to cannabinoid compounds give no indication of their selectivity.
The following may be mentioned in particular among these patents: US 5 081 122,
US 5292 736, US 5013 387 and EP 0444 451, which describe compounds with
an indole or indene structure.

Other indole derivatives with cannabinoid activity are described in J.W. Hufman
et al., Biorg. Med. Chem. Lett. (1994) 4, 563.

It has now been found that specific human CB; receptor agonists which have a
high affinity for said receptor are potent immunomodulators which can be used
without the risk of the side effect indicated above.

In the present description, “high affinity for the human CB; receptor” denotes an
affinity characterized by an affinity constant which is less than or equal to 10 nM,
and “specific” denotes the compounds whose affinity constant for the CB;
receptor is at least 30 times less than the affinity constant for the CB, receptor and
for which the affinity constant for the CB; receptor is greater than or equal to 100
nM. Moreover, the compounds of the invention also exhibit specificity towards
other receptors; the compounds of the invention actually have an inhibition
constant greater than | pM for human receptors other than the cannabinoid
receptors. '

Thus the present invention relates to the use of the specific human CB; receptor
agonists for the preparation of immunomodulating drugs.

The compounds of formulae (I) and (I') below may be mentioned as examples of
specific CB, receptor agonists which are suitable for the purposes of the

invention.
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met hyl )i ndol e; *

1- (2- (norpholin-4-yl)ethyl)-2-nethyl-3-(4-brononapht h-1-yl carbonyl)-7- 25
(trifluoronmethyl)indole; *

1- (2- (nor phol i n-4-yl)ethyl)-2-nethyl - 3-(4-brononapht h- 1-yl car bonyl ) - 7-

fl uoroi ndol e; * 3

1- n- pentyl - 2- net hyl - 3- (4- br ononapht h- 1-yl car bonyl ) - 7-f| uor oi ndol e; and *

1- (2- (nor pholin-4-yl)ethyl)-2,7-di methyl - 3- (4- brononapht h-1-yl carbonyl)- 30
i ndol e. The conpounds useful for the preparation of drugs according to the
I nventi on are §haepmpbyndadwhichsdrersailable rfod deagerpusest &f. the iBaediotosragtheuni t s

are preferabl ycompounds of formula (I) or (I) below in the form of pure enantiomers or in the

form of racemates;

O {1

5 in which:
- Ry is a group selected from the groups -CH,CHR oNRg¢R1; -(CH2)2NR'6R'y;;
-CHRoCH>NR'¢R'}1; -(CH2)sZ and -CORg;
- Ry is the group -CH,CHR (NR¢R}; or the group -(CH2):NR'¢R'yy;
- R, and R'; are hydrogen, a halogen or a (C;-Cy)alkyl;
10 - R; is hydrogen, a (C,-Cs)alkyl or a group selected from the groups
-CH>CHRoNRgR;; -(CH2):NR'¢R’|; and -CORg;
- R’z is the group =CR¢Rg;
- R4 has one of the meanings given for Rs or is a group -CORg;
- Rs 1s hydrogen, a (C;-Cy)alkyl, a (C,-Cs)alkoxy, a halogen atom, a group -CF3, a
15 group -OCF; or a (Cy-Cy)alkylthio;
- R’s has one of the meanings given for Rs and is in the 5- or 6-position of the
indene ring;
- Rg is hydrogen or a (C;-Cs)alkyl,
- R's 1s a (C;-Cylalkyl;
20 - Ry has one of the meanings given for Rs, or R; and Ry together form a group
-Y-CHa- bonded to the indole ring in the 7-position by the group Y;
- Rg is a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen, a (C;-Cs)alkyl and a (C;-Cs)alkoxy; or a polycyclic radical selected
from a naphth-1-yl, a naphth-2-yl, a 1,2,3,4-tetrahydronaphth-1-yl, a 1,2,3,4-
25 tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yl and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or



formul ated in pharmaceutical conpositions in which the active principle is
m xed 32 with a pharmaceutical excipient. According to another feature,
the present invention relates to pharmaceutical conpositions which contain,
as the active principle, a conpound of formula (I) or (I") having a high
affinity for the human CB[err] receptor, 4ai d affinity being 5
characterized by an inhibition constant Ki which is | ess than or equal to
10 nMin

monosubstituted or disubstituted by a substituent selected from a (C;-C4)alkyl, a
(C1-Cy)alkoxy, a (C;-Cslalkylthio, a halogen, a cyano, a hydroxyl, a trifluoro-
methyl and an imidazol-1-yl;

- Rio and Ry, together are a group selected from the groups -CH,-O-CH,-

5 CR2R3- and -(CH,),-CR 2R 3-, in which the carbon atom substituted by R;»
and R,3 is bonded to the nitrogen atom;

- R'11 15 a (Cy-Cyalkyl, or R'y; and R's, together with the nitrogen atom to which
they are bonded, form a group selected from morpholin-4-yl, thiomorpholin-4-
yl, piperidin-1-yl and pyrrolidin-1-yl groups;

10 - Rj2 and R;; independently of one another are each hydrogen or a (C;-Cy)alkyl;

-nis2,3,4o0r5;

-pis2or3;

- Z is the methyl group or a halogen atom; and

- Y is the methylene group or the oxygen atom,

15 with the proviso that, in formula (I), one and only one of the substituents R;, Rj or

R4 is the group -CORg, and that:

*if Ry is -CORg, R; is the group -CH,CHR;(NRgR;; or the group

-(CH2):NR'¢R'; and Ry has one of the meanings given for Rs;

*if Ry is -CORg, R; is a group selected from the groups
20 -CH;CHR(NRgR|;; -CHRgCH,NR'¢R'y1; -(CH2);NR'6R’1y and -(CH2)nZ, R4 has
one of the meanings given for Rs and at least one of the groups R4, Rs and Ry is
hydrogen; and
*if R4 is -CORs, R, is a group selected from the groups
-CH,CHR oNRg¢R;; -CHR9CH>NR'6R 35 -(CH,)2NR'6R'; and -(CH2)sZ and Rj
25 is hydrogen or a (C;-Cy)alkyl,

and their pharmaceutically acceptable salts.

The preferred compounds of formulae (I) and (I') are those in which R; or R'; is

hydrogen or the methyl group.

Preferred compounds of formulae (I) and (I') also include those in which Rg is a

30  naphth-1-yl group which is unsubstituted or substituted in the 4-position by a
fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an imidazol-1-yl
group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-7-yl group.

The compounds of formulae (I) and (I') in which Rs or R's is hydrogen are also

preferred compounds according to the invention.

35 Likewise, the compounds of formulae (I) and (I') in which -NR'¢R';; i1s a



| i gand bi ndi ng studies; the present invention relates very particularly to
phar maceuti cal conpositions in which a conpound of formula (la), (Ib[err]),
(I'b[err]), (Ib[err]), (lc) or (1"a) is present as the active principle. The
conpounds of formula (1) or (1') and the|% pharnaceutlcally accept abl e
salts 10 can be used in daily doses of 1 to 100 ng per kil ogram of body
wei ght of the mammal to be treated, preferably in daily doses of 0.2 to 50
ng/ kg. In humans the dose can preferably vary from0.5 to 1000 ng per day,
nore particularly from1 to 500 ng, depending on the age of the subject to
be treated or mhwhplmd-yiigraupeat alsoprefgredoyipasidse or curative. 15 The

di seases whi chpganhy brefteddolbolii o RRANGSarMebst elhicRhar maceut i cal Iy

- Ry 1s hydrogen or the methyl group;
- Rg is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
5 by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group;
- Rs is hydrogen;
- -NR'¢R’j; is a morpholin-4-yl group; and
10 - Ry, R3, Ry and Ry are as defined above.
Particularly preferred compounds of formula (I') are those in which:
- R’; is hydrogen or the methyl group;
- Rg is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
15 imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group;
- R’5 is hydrogen,;
- -NR'¢R’}; 1s a morpholin-4-yl group; and
- R’y and R';5 are as defined above.
20 Among the compounds of formulae (I) and (I') above, those in which R, and R';
are a methyl group are very particularly preferred.
The compounds of formula (I) are indole derivatives substituted in the 1-, 3- or 4-
position by an acyl group (-CORg). According to the position of the acyl group,
the compounds of formula (I) can be divided into three subfamilies of compounds
25 of the following formulae (Ia), (Ib) and (Ic) respectively.

The indoles acylated in the 1-position are the compounds of formula (Ia):
R4a
/R3a
R; | "
/——-
N

R, COR,

(1a)

in which;



acceptabl e salts are, for exanple, autoi mune di seases, infectious diseases
and allergic diseases. The follow ng autoi mmune di seases may be nenti oned
nore particularly: system c |upus erythematosus, connective tissue

di seases, Sjogren's syndrone, ankyl osing gpondyl arthritis, reactive
arthritis, undifferentiated spondyl- 20 arthritis, Behcet's disease and
henol ytic aut oi nmune anem a. The allergic diseases to be treated can be of
the i medi ate hypersensitivity or asthma type, for exanple. Likew se, the
conpounds and their pharmaceutically acceptable salts can be used to treat
vascul aritis, p&;asithé groupfEHiCHRyNRaRyil avitikogriosp s ppNReR as af f ecting t he

P SO, b1 R g RICHITRAEH €l RaRp s i, & B ers

a group -OCF; or a (C;-Cg)alkylthio;

- Ry, is hydrogen, a (C,-Cy)alkyl, a (C;-Cy)alkoxy, a halogen atom, a group -CFs3,

5 a group -OCF; or a (C,-Cy)alkylthio; and

- Ry, Rs, Rg, R, R'¢, Rig, Ry and R'y; are as defined above for the compounds of
formula (I).

The preferred indole derivatives of formula (Ia) are the compounds in which:

- Ry is hydrogen or a methyl group;

10 - Ria is one of the following groups:

——(CH,);—N 0

—CH—CH——N—Me

—CH;—CH-N—Me

and
15 - Rua, Rs and Ry, are each hydrogen.
The indoles acylated in the 3-position are the compounds of formula (Ib):

R

COR,

| I
Ak, @

in which:



subcut aneous, intranuscular, intravenous, transdermal, |local or
rectal admnistration or adm nistration by inhalation, the active
principles can be adm nistered to animals and humans in unit forns of
adm ni stration, mxed with conventional pharnmaceutical carriers. The
appropriate wunit fornms of 30 adm ni strati on can be chosen according to
the di seases to be treated; they include oral fornms such as tablets,
gel atin capsul es, powders, granules and sol utions or suspensions to be
taken orally, forns of adm nistration by inhalation, sublingual and buccal
forns of adni ni s ais oh, gwubc @i atleouformilat r-ElCHRIANRsRint r-6VENNR 6R'11;
intranasal or inpHRQew,RR'RON BF-(@1,Rgm nistration and rectal forms of 35
adm ni stration. _The oral or iélt&av?(nous for mf of admi ni stration or the
forns of - Ryp 1s hydrogen, a (C;-Cs)alkyl, a (C;-Cy)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C;-Cy)alkylthio; and
5 - Ra, Rs, Re, Ro, Ryg, Ry, R', R'y1, n, Z, Ry and Ry are as defined above for the

compounds of formula (I).

The preferred indole derivatives of formula (Ib) are the compounds in which:
- Ryp 1s a group selected from

——(CH,);—N 0

/

—CH;—CH——N—DMe

—CH;—CH-N—Me

10
or Ry is a group
— CHR,CH,N 0
15

in which Ry together with R; forms a group -Y-CH,-, in which Y is O or -CH;-, so
that Ry, is:
* a group of the formula :

/N
-—-CIIH-CHz-N 0

20 —O0—CH,



33 adm nistration by inhalation are preferred. Wen a solid conposition is
prepared in the formof tablets, the main active principle is mxed with a
pharmaceutical vehicle such as gelatin, starch, |actose, nmagnesi um
stearate, talcum gumarabic or the |ike.,The tablets can be coated 5

with sucrose or other appropriate substantes, or else they can be treated
so as to have a prolonged or delayed activity and so as to rel ease a

pr edet er mi ned anount

in which the oxygen is bonded to the 7-position of the indole; or
* a group of the formula :

——(ITH-CHZ-N 0
1 \ /
—CH,— CH,

3 2

in which the carbon C; is bonded to the 7-position of the indole;
- Ry is hydrogen or the methyl group;
- Rs is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
10 imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group; and
- Rap, Rs and R are as defined above.
The indoles acylated in the 4-position are the compounds of formula (Ic):

COR,

wn

15
in which:
-Ric is a group of the formula -CH>CHR|(NR¢Ri1; -(CH2)NR'¢R'i1;
-CHRgCHzNR'aR'” or -(CHz)nZ;
- R3¢ is hydrogen or a (C,-Cy)alkyl; and
20 - Ry, Rs, Rg, R's, R7, Rs, Rg, Ryy, Ry, n and Z are as defined above for the
compounds of formula (I).
The preferred indole derivatives of formula (Ic) are the compounds in which:
- R3¢ and R; are each hydrogen; and
- Ry, Ro, Ry and Ry are as defined above.
25 Particularly preferred compounds of formula I are:
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-methoxyindole;



of active principle continuously. A preparation in the formof gelatin
capsules is obtained by mxing the active principle wwth a diluent and
pouring the resulting m xture into soft or hard gelating IIET’ I‘e's?["
preparation in the formof a syrup or elixir can contalrfu Heﬁ" 3 BEEN
principle together with a sweetener, which is preferably_cal éeA,__
nmet hyl par aben and propyl paraben as antiseptics, a flavoring and an
appropriate color. The water-dispersible powders or granul es can contain
the active principle mxed 15 wi th dispersants, wetting agents or
suspendi ng ageht 2-(swgtholis-4eyl)efivil)aPnmathyl 3-(4-chdarargphéts 1 swbdarboas)wi-t h

sweet eners or &@ﬁn‘bﬁyiﬁﬁ&@?ﬁd‘” S.

* ]1-n-pentyl-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-methoxyindole.
The compounds of formulae (I) and (I) according to the invention can be obtained

5 by different methods of synthesis which particularly involve alkylamino group
addition, acylation and cyclization steps well known to those skilled in the art.
Particularly appropriate methods of obtaining the compounds of the invention are
described for example in patents NL 73 09 094, US 5 109 135, US 4 939 138,
US 5081 122, US 4 840 950, EP 0 278 265, US 5 292 736 and US 4 581 354.

10 These methods are mentioned briefly below.

Thus the compounds of formula (Ia) can be obtained by method A shown in
Scheme I below.

This method A, which is described in patent NL 73 09 094, consists in:

1/ reacting a hydrazine of formula (1) with a ketone of the formula R;COCH2R3,,

15 in which R; and Rg, are as defined above, to form a compound of formula (2);

2/ acylating the resulting compound of formula (2) to form a compound of
formula (Ia); and

3/ optionally converting the resulting compound of formula (la) to one of its
pharmaceutically acceptable salts.

20 Step 1/ of method A is a Fischer reaction, which is advantageously carried out in
an inert solvent such as methanol, ethanol, isopropanol or acetic acid, in the
presence of an acid catalyst such as sulfuric acid, hydrochloric acid, glacial acetic
acid or zinc chloride, at a temperature between 20°C and 150°C.

Step 2/ of method A is an acylation reaction, which is advantageously carried out

25 with an acid halide of the formula RgCOX, in the presence of a base such as an
alkali metal hydroxide, hydride, amide or alcoholate, in an inert organic solvent.
Examples of appropriate organic solvents for this type of reaction are toluene,
xylene and DMF. The reaction can be carried out at between 0°C and the boiling
point of the solvent used.

30  The compounds of formula (la) can also be obtained by method A, shown in
Scheme II.

This method A, consists in:
1/ reacting a compound of formula (3) successively with an alkali metal hydride
such as sodium hydride, and then with NH,Cl to form the substituted hydrazine of

35 formula (4);

This Sheet Has Been Replacec
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Rectal adm nistration is effected using suppositories, which are prepared
with binders nelting at the rectal tenperature, for exanple cocoa butter or
pol yet hyl ene gl ycols. 20 Parenteral, intranasal or intraocular

adm nistration is effected using aqueous suspensions, isotonic saline
solutions or injectable solutions contai n ng pharmacol ogically conpati bl e
di spersants and/or wetting agents, for exanple propylene glycol or butylene
glycol. Adm nistration by inhalation is effected using an aerosol
cont ai ni ng sorbitan 25 trioleate or oleic acid, for exanple, together

wi th trichl or o¥ Itherreassingdheresaltiogp hydrazing vithrastetenewf the formula R;COCH;R3,

di chl or ot et r af, Yo P& bHRAPSurA of IS (18) byPdyRli2fichdhddy
3/ optionally converting the resulting compound of formula (Ia) to one of its
pharmaceutically acceptable salts.
5 Step 1/ of method A, is advantageously carried out in an inert solvent such as
ethyl ether or THF, at a temperature of 25°C.
Step 2/ of method A; is a cyclization, which is carried out under the same
conditions as those described above for step 1/ of method A.

10 SCHEME 1
(METHOD A)
R R4a
4a R3a
0]
R ¥ R}:CH R . |
S 23 N R2
NHNH, I
R7z¢1 H (2)
R,
2 Acylation
M RSCOX/Base
R4a
R3a
R; l
TT R,
R Ca
7a R/ X o



conpati bl e propel | ant gas.

m cr ocapsul es,

each dosage unit,
the amounts appropriate to the daily dosi
I's suitably adjusted accordi S

dosage unit

The active principle can also be fornul ated as

optionally with one or nore carriers or additives. 30 I n
the active principle of formula (1) or (1') is present in
envi saged. I n general, each

to the dosage and the intended

type of adm nistration,

for exanple tablets,

sachet s, anpoul es,

unit contains fromO0.5 to 1000 ng of 35

syrups and the liKke,

and drops,

active principle,

from1l to 500 ng and preferably fromSCHEMEDU

so that such a dosage

10

15

(METHOD A))
R4a
R4a
1/ NaH R R
R, S VA
LRg 2/ NH,CI N—C
NH-C | A\
A\ R, NH, ©O
R, 0 @
cyclization
3) R,COCH,R,,
R4a
R3a
3 |
1"
R, COR,
(Ia)

The compounds of formula (Ib) in which R, is a group selected from
-CH,CHR |(NRgR};, -(CH2):NR'¢R'; and -(CH3),Z can be obtained by method B
shown in Scheme III below.

This method, which is described especially in patent US 4 581 354, consists in:

1/ reacting an indole derivative of formula (5), appropriately substituted in the 2-
position by a group R, as defined above, with a halide of the formula
XCH,CHRoNR¢R 1, X(CH2)>NR'¢R'1; or X(CH3)nZ, in which Rg, Ryo, Ryy, R,
R'yy, n and Z are as defined above and X is a halogen atom, for example chlorine,
bromine or iodine, to form a compound of formula (6) in which Ry is the group
-CH,CHR |oNRgR 1, -(CH;):NR'¢Ry; or (CHp)nZ;

2/ acylating the resulting compound of formula (6) with an acid halide of the
formula Rg-CO-X, in which X is a halogen, for example chlorine or bromine, and

gel atin capsules and the I|ike,

advant ageousl y



34 ng, to be admi nistered one to four tinmes a day. The above-mentioned
conpositions can also contain other active products useful for the desired
t herapeutics, for exanple corticosteroids and [err]-agonists. By virtue of
their very strong affinity for the human [err] receptor and their high 5
selectivity, the conpounds according to t I nvention may be used in
radi ol abel ed form as | aboratory reagents. For exanple, they nake it

possi ble to characterize, identify and | ocate the human

R; is as defined above, to form a compound of formula (Ib); and

3/ optionally converting the resulting compound of formula (Ib) to one of its

pharmaceutically acceptable salts.

Step 1/ of method B is advantageously carried out in the presence of a base, in an
5 organic solvent which is inert under the reaction conditions.

Examples of bases which can be used are an alkali metal carbonate such as

sodium carbonate or potassium carbonate, a hydride such as sodium hydride, or an

alkali metal hydroxide such as potassium hydroxide, potassium hydroxide being

very particularly preferred.

10 Examples of solvents which can be used are toluene, dimethylformamide (DMF)
or dimethyl sulfoxide (DMSO), the latter being preferred. The reaction is carried
out at between 0°C and the boiling point of the solvent.

In particular, if Ry is a group (CH;)aZ, the reaction can also be carried out in the
presence of tris[2-(2-methoxyethoxy)ethyl]Jamine (TDA-1).

15 Step 2/ of method B is a Friedel-Crafts acylation reaction carried out in the
presence of a Lewis acid such as aluminum chloride, in an inert solvent such as
1,2-dichloroethane or carbon disulfide. The acylation reaction can also be carried
out in the presence of a Lewis acid such as ethylmagnesium dichloride, in an inert
solvent such as dichloromethane, by the method described in J. Med. Chem. 1995,

20 38,3094.

In a variant of step 1/ of method B (method B'), the compound of formula (6) can
also be prepared by following the three steps shown in Scheme III' below. This
variant consists in reacting an aniline of formula (9) with a ketone of the formula
RSCH>COR,, in which R is a methyl or a phenyl, in the presence of tert-butyl

25 hypochlorite (tBuOCI), by the method described in J. Am. Chem. Soc. 1974, 96,
5495. The resulting compound (10) is then alkylated, under conditions analogous
to those described above for step 1/ of method B, to give the compound of formula
(11). The sulfur-containing group is then removed by reaction with Raney nickel
or by reaction with 2-mercaptobenzoic acid in trifluoroacetic acid, by the method

30 described in Tetrahedron Lett. 1993, 34 (13), 2059-2062, to give the compound of
formula (6).

In a variant also described in patent US 4 581 354 (method B, shown in Scheme
IV), the compound (5) is first acylated by reaction with a methylmagnesium halide
and an acid halide of the formula RgCOX, in ether, to form the compound (7),
35 after which the substituent Ry, is added by reacting the compound (7) with a



CB2 receptor in tissue sections or the CB[err] receptor in the whole aninmal
by autoradi ography. 10 The conpounds according to the invention al so nmake
it.possible to sort or screen nol ecules according to their affinity for the
human CB[err] receptor. This is done by ngﬁns of a reaction to displace the
radi ol abel ed Iigand, form ng the subject the present invention, fromits
human CB[err] receptor. Exanples of appropriate conpounds for the purposes

of the invention are the 15 conmpounds described in Exanples 1 to 13 bel ow
and the conpounds shown in Tables 1 to 6, the conpounds of Exanples 1 to 13
al so bei ng | i sheleflei XRuhéwghagiésence of a base, under conditions analogous to those

described above for step 1/ of method B.

In another variant described in patent EP 0 444 451 (method B, shown in Scheme

V), the compound (5) is treated with a base such as sodium hydride or K»CO3, and
5 then reacted with mesyl chloride to give the compound (8). The substituent Ry is

then added by reacting the compound (8) with a hydroxyalkylamine of the formula

R1yOH. Finally, the resulting compound (6) is acylated to give the compound Ib.

SCHEME 111
10 (METHOD B)
Ry
Ry
Base
solvent R,
R, ] >
XRy, N R,
N R, |
I R, Ry (6)
R, H
R, = (-CH,CHR | NR.R,))
(5) (-(CH,),NR'¢(R'; )

(-(CHy),2)
acylation
Rge-CO-X / Lewis acid

R o



The fol |l owi ng abbreviations are used in the Exanples bel ow. RT: room

tenperature 20 Mp.:

nmelting point Pd/C. palladiumon charcoal Pt:

pl ati num DCM di chl or onet hane THF: tetrahydrofuran 25 DIVF:
di et hyl f or mam de DVBO  di et hyl sul f oxi d?4AcOEt: et hyl acetate
SCHEME IIT'
(METHOD B")
R4b R4b
S—R
R, RSCH2COR2> : ]
NH, t.BuOCl N R,
o By o
©) ;
l XR,,, base, solvent
R4b
S—R
z
(6) Raney Ni R; | |
CO,H NN \R

or @( .TFA . Rlb
SH



MeOH: net hanol Me: nethyl 30 | Pr: isopropyl Bu: n-butyl HO: hydrochloric

acid TFA: trifluoroacetic acid Nad : sodiumchl oride 35 NaH sodi um
hydri de

15
SCHEME IV
(METHOD By)
Rev
Rep COR,
Acylation R; |
R >
5 | N R,,
N R, RgCOX | 2
| " CHyMgX R, H Q)
R, H
(5) l XR j/base
Res
COR;
R; |
N R,
R R



35 SOC [err]: thionyl chloride AIC[err]: alum numchloride KOH potassium
hydroxi de TDA- 1: tris[2-(2-nmethoxyethoxy)ethyl]amne 5 Red- Al : sodi um
bi s(2- met hoxyet hoxy) al um num hydri de MgSO4: magnesium sul fate LiAlH err]:
|'i thi um al um num hydri de NaCH: sodi um hy% oxi de

SCHEME V
(METHOD B.)
R,
Ry
Base R5
R, | >
CH,SO,Cl N R,
1}1 R, |
B R, SO,CH,
R, H ®)
HO-R,,
(5) (R,, = CH,CHR (NR(R,
or
(CH,),NR'(R"},
R4b R4b
COR, )
Acylation =
R, < R, | |
R,COX N
ITI R, Lewis acid T R,
R R R, Rlb

(6)

The compounds of formula (Ib) in which Ry is a group -CHRyCH2NR'¢R' and
5 Ro together with Ry forms a group -CH,-O, so that Ry is a group

— (IZH -CH, NR'R",,
—O0—CH,
can be obtained by method B; shown in Scheme VI
This method, which is described especially in patents US 5109 135 and
10 US 4 939 138, consists in:
1/ heating a mixture of the compound (1) and potassium carbonate with
epichlorohydrin to give the compound (2);



NH err] d : amoni um chl oride 10 I so ether: diisopropyl ether ether:
diethyl ether Na[err]CJerr]:sodiumcarbonate Klerr]CJerr]: potassium
carbonate CHerr]-CHCH err]d : epichlorhydrin 15 s: singlet t: triplet m
mul ti pl et 17

2/ reacting the compound (2) with an appropriate amine of the formula HNR'¢R'};

to give the compound (3);

3/ oxidizing the compound (3) to give the compound (4);

4/ reducing and then cyclizing the compound (4), in the presence of a catalyst such
5 as platinum, to give the compound (5);

5/ reacting the compound (5) with an alkali metal nitrite, in an acidic aqueous

medium, at a temperature between 0°C and 10°C, to give the compound (6); and

6/ reducing the resulting compound (6) with hydrogen in the presence of a metal

catalyst, or with an alkali metal aluminum hydride such as lithium aluminum

10 hydride, in an inert solvent such as tetrahydrofuran (THF), at a temperature
between 0° and the boiling point of the solvent used.

There are two routes, called routes I and II, for preparing the compounds of
formula (Ib) from the resulting compound (7).
Route I consists in:

15 7/ preparing the compound (8) from the compound (7) by means of a Fischer
indole synthesis, i.e. by reacting the latter compound with a ketone of the formula
CsHsSCH2COR;, This reaction is carried out at a temperature between 20 and
150°C, in an inert organic solvent such as methanol, in the presence of an acid
catalyst such as sulfuric acid or glacial acetic acid, the latter generally being

20  preferred;

8/ removing the thiophenyl group from the compound (8) by heating the latter in
" an organic solvent, in the presence of Raney nickel, at the reflux temperature of

the organic solvent, to give the compound (9); and

9/ obtaining the final product (Ib) by reacting the compound (9) with an acid

25 halide of the form RgCOC], in the presence of a Lewis acid such as aluminum

chloride, in an inert organic solvent.

Route II:

This route is a direct way of preparing the compound of formula Ib:

It consists in reacting the compound (7) with a diketone of the formula

30 RgCOCH,COR; by means of the Fischer reaction described in step 7/ of route I.
To obtain the compound (Ib) in optically pure form, the enantiomers of the
compound (5) are resolved by the method described in patent US 4 939 138.



EXAMPLE 1: 20 -(2-(Morpholin-4-yl)ethyl)-2-methyl
-yl carbonyl ) -7- nethoxyindole: A

2- Met hyl - 3- (4-f 1 uor onapht h- 1-yl car bonyl ) - 7- met hoxyi ndol e:
1.02 g of 2-nethyl-7-nethoxyindole in 5

2.60 M of a 3.0 Msolution of nethyl mag ium bromde in

mxture is diluted in 6 mMl of ether and cooled to Of[err]C.
room tenperature and then cooled to O[err]C. A suspension of

?g of ether is added dropw se to
S

-3-(4-fluoronaphth- 1

A sol ution of

25 The
is stirred

et her.
|t

for 1 hour at
4-fluoro- 1-naphthoyl chloride in a solution conposed of 6 m of ether and
4 m of THF is added dropw se to the SCHEME Vdbt ai ned above.
(METHOD B3)
K,CO,

wn

CHfCH4}QCl
N/
o)

Ry
:i: "NO,
OH

(D

oxidation

Ry,
) _onidai
i NO, s
cH, cn, CH2 CH
0 ~

iCH NO,

CH CH
O

HNR'R',,

611 NR' &K1y
4 3) OH

cyclization

H,/Pt

R
R, HNO,
>
NH NNO
CH,NR'(R',, CH,NR'R',
(6)



The m xture is subsequently stirred for 16 hours at room tenperature and
then for 30 2 hours under reflux. It is then hydrolyzed with 50 m of
iced water to which 50 ml of saturated NH err]C solution have been added.
The sol vents are evaporated off under vaa}gum and t he agueous phase is
extracted with DCM and then washed with water. Is dried over MgSgerr].
36

CONTINUATION OF SCHEME VI

(METHOD B;)
R4b R4b
H, or AIH,Li
R, > R,
THF)
NNO ( NNH,
O \/k 7) 0 \)\ 'R
CH,NR'.R', ( CH,NR'[R',
ROUTE 11
(6)
ROUTE]
C,H,SCH,COR,
R,COCH,COR,
R
—CH,
R, |
N R, v
O \)\
CH,NR'R',|
8)
[H]
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aney Nicke R,
Rap COR,
acylation
> R |
R l ’
5 RyCOClI N R,
AlCl
N R 3
2 O \)\ ' '
0] \)\ CH,NR'(R';,
CH,NR'[R'},
(Ib)

)



The sol vents are evaporated off and the product obtained is then purified
by chromat ography on silica gel using CHerr]COJ[err] as the eluent. This
gives 0.48 g of the title product (mp. = 170[err]C). B/

1- (2- (Morpholin-4-yl)ethyl)-2-nmethyl-3-(4;f!uoronapht h-1-yl carbonyl)-7- 5
met hoxyi ndol e: 0.28 g of sodi um hydri de (%b@bdispersion inoil) is added to
a solution of 0.67 g of the product obtained in A/ in 7 mM of DW. The

m xture is then stirred for 10 mn at roomtenperature. A suspension of

4- (2-chl or oet hyl ) nor phol i ne hydrochloride in 3 mM of DW is 10 added to
this mxture.

The compounds of formula Ib in which Ry, is a group -CHRyCH>NR'6R'11 and Ro
together with R, forms a group -CH,-CH»-, so that Ry is a group

5 - (|3H-CH2-NR'6R'1 1

-CH,-CH; )

can be obtained by method B4 shown in Scheme VII.

10 This method consists in:
1/ reacting the quinaldic acid with thionyl chloride in toluene and then adding a
compound of the formula HNR'¢R'1; to the mixture to give the compound (2);
2/ reducing the compound (2) in toluene, in the presence of the catalyst Red-Al, to
give the compound (3); and then

15 3/ treating the compound (3) as in the previous method Bs (step 5 et seq.) to give
the compound of formula Ib.
The first two steps of method B, are described by Stanton et al. (J. Med. Chem.
(1983) 26, 986-989).



The m xture is heated for 16 hours at 100[err]C and then poured into 100 m
of saturated NH err]d solution at O[err]C It is extracted with DCM
washed with water and dried over MgSO err]. The solvents are evaporated off
and the residue is then purified by 15 2ghromalt ography on silica gel using
an AcCeEt/toluene mxture (gradient: 1:1 t©O 6:4) as the eluent to give 0.43
g of the title conpound (mp. = 175[err]C). EXAMPLE 2: 1
-(2-(Morpholin-4-yl)ethyl)-2-methyl -3 -(4-chloronaphth- 1 -yl carbonyl)-7-
met hoxyi ndol e: 20 A/ 2-Methyl -3-(4-chl oronaphth- 1

-yl carbonyl ) - 7- met hoxyi ndol e: SCHEME VII
(METHOD B,)
Ry R,,
R, 1/ SOCl,/Tol R,
N ;
| 2/ HNR'R',,/Tol 1|\T
~ CO,H X c” NR'R',,
(1) Q) g
Red-Al/Tol
R, v
HNO, R,
‘.__......._.____
R, ~ NN
NNO Rs
-
H,C .
CH,NR'R'|, H,C
(4) CHzNR'6R'] 1
3)
THF l H, or AlH,Li
Rap Rap
COR,
R R,COCH,COR, R l
5 5
e
NNH, N R,
H,C \/k H,C \/K
(5) (Ib)



The procedure is the sane as above (Exanple 1, step A/) except that a
suspensi on of 4-chl oro-1-naphthoyl chloride is used as the acid chloride to
formthe above indole (mp. = 184[err]C). B/
1- (2- (Morpholin-4-yl)ethyl)-2-nmethyl-3-(4-chl oronapht h-1-yl carbonyl)-7- 25
met hoxyi ndol e: The procedure is the same 33 above (EXAMPLE 1, step B/)
except that the product obtained in step A/ above is used as the starting
material to formthe title conpound (mp. = 149[err]C). EXAMPLE 3: 30
1- n- Pentyl - 2- et hyl - 3- (4- chl or onapht h- 1- yl car bonyl ) - 7- net hoxyi ndol e:

The compounds of formula (Ic) in which R;c is a group -CH;CHRoNR¢R{;,

-(CH2);NR'6R'1; or -(CHz)nZ and R;¢ and Rj are hydrogen can be obtained by

method C (Scheme VIII).

This method, which is described especially in patents US 4 840 950 and

5 EP O 278 265, consists in:

1/ reacting a 2-methyl-3-nitrobenzoyl halide of formula (1) with a compound of

the formula RgH, in which Rg is as defined above, to form a compound of formula

2);

2/ reacting the resulting compound of formula (2) with the dimethylacetal of

10 dimethylformamide to give the compound (3);

3/ cyclizing the resulting compound of formula (3) to form a compound of
formula (4); and

4/ reacting the resulting compound (4) with a halogen compound of the formula
XRi¢, in which Ry is as defined above, to form the compound of formula (5).

15 Step 1 of method C is a Friedel-Crafts reaction, which is carried out in an inert
organic solvent such as methylene dichloride, in the presence of aluminum
chloride. It is preferable to bring the reactants together at room temperature and
then to heat the mixture to the boiling point of the solvent.

Step 2 of method C is preferably carried out by refluxing a solution of the

20 compound of formula (2) with a 2 to 4 mol excess of the dimethylacetal of
dimethylformamide in an inert organic solvent such as dimethylformamide or
dioxane.

Step 3 of method C is a cyclization reaction of the compound (3), which is
advantageously carried out in an inert organic solvent such as ethyl acetate or

25 ethanol, at room temperature. The reaction is carried out under a hydrogen
pressure of 50 to 100 psig. The catalysts generally used for this type of reaction
are Raney nickel and palladium on charcoal.

Step 4 of method C involves reacting the compound (4) with the appropriate
compound XR|. in the presence of a strong base such as sodium hydride. The

30  reaction is advantageously carried out in an inert organic solvent such as DMF, at
a temperature between room temperature and the boiling point of the solvent used.



0.13 g of NaH (60% di spersion in oil) is added to a solution of 0.77 g of
the indole prepared in step A/, of Exanple 2 in 10 ml of DWF. The mxture is
stirred for 10 min, 0.43 nl of 1-iodopentane is then added and the m xture
is heated at 100[err]C for 16 hours. 35 It is then poured into 100 m of
saturated NHerr]C solution at O[err]C #3d extracted 37 with ethyl

acet ate.

SCHEME VIII
(METHOD C)
COX COR,
CH CH
> RH ?
R; — % R @
AlCL
NO, NO,
R., R,
M CH.O OCH
3 \ s/ 3
VRN
H  N(CH,),
COR, COR,
N(CH,),
[H,] V7 NS 31
R | “paic Rs |
N
N NO,
4)
R, R, (3)
XR




The organi c phase is washed wth water, dried over MgSO4 and then purified
by chromat ography on silica gel (eluent = toluene). The product
crystallizes froma DCMiPr[err]O m xture, mp. = 112[err]C 5 This gives
0.34 g of the title product (mp. = 112[err]C). EXAMPLE 4:

(-)-3-(Morphol i n-4-yl net hyl ) - 5- met hyl - 7- (347- di br ononapht hyl car bonyl ) - 2, 3-
di hydropyrrol o[ 1, 2, 3-de] - 1, 4- benzoxazi ne net hanesul fonate: 20 m of

et hyl al um num chl ori de are added dropwi se to a solution of 4.09 g of 10

(+)-
3- (nor phol i n- 4-FHenmehippupdsSefiferiylae Zb And it iddelpy acybdted i theB-pasitidn dndénzoxaz
I ne position respectively) in which Ry and R, are the group -CHRyCH;NR'¢R’y; and

R7 and Ry form a group -Y-CH,-, in which Y is O or -CH»-, so that R}, and R,

are:

——-$H—CHiNRgR“ or -——?H-CHfNR%Rh
—0—CH, — CH,-CH,

can be obtained by method C; in Scheme IX.

This method consists in acylating the compound (1) with an acid halide RgCOClI,
10 in the presence of a Lewis acid such as excess aluminum chloride or

ethylaluminum dichloride. This gives the indoles acylated in the 3- and 4-

positions, which are then separated.

The compounds of formula (Ic) in which Ry, is a (C;-Cy4)alkyl can be obtained by

method C; in Scheme X, which consists in acylating the compounds of formula
15 (1') under the operating conditions of method B in a moderated manner.

Method C; in which Y is O is described in patent US 4 939 138.



(obtained as in Preparation 5B of patent US 4 939 138) and 5.19 g of 5, 7-
di br ono- 1- napht hoyl chloride in 100 m of DCM cooled to 10[err]C The
m xture is subsequently stirred for 30 min at 10[err] C and then poured into

100 M of iced water 15 rendered basic with 35% sodi um hydr oxi de
solution. The m xture is extracted with washed with water and dried
over MgSO4 and the solvents are evaporated off to give, after purification

by chronmat ography on silica gel

(el uent

et her/ hexane 70: 30),

1.00 g of a

| ess pol ar product,
acetonitrile.
bef or ehand,

title

2 g of nethanesul foni c SCHEMEIXsol ved in 1 m 20
are added. The crystals J
recrystallized froma CHCI[err]/NbCPﬁﬁFQ#ﬂsg(ﬁ

which is dissolved in the m ni num vol une of

of et her
e filtered off and then
finally give 0.37 g of the

R, |
N R,
Y\)\
1 ' !
L) CH,NR'R',,
R,COCI AlCl, o
or ethylatuminium dichloride
COR,
COR,
| R, |
NT R, (b) R
Y\)\ Y'\/L ()]
CH,NR'R',, CH,NR'(R',,
SCHEME X
(METHOD C3)
COR,
R3C R3c
RgCOCI =
| l > R; ~ | |
N R, AICl, N R,
acylation |

(Ic)



product ([err] = 82.6 (1% DW); mp. = 258[err]C). EXAMPLE 5:
(+)-(2-Met hyl -4- (nor phol i n-4-yl nethyl ) -5, 6-di hydro-4Hpyrrolo[3,2,1-ij]- 25
quinolin- 1 -yl)naphthalen- 1 -yl methanone net hanesul fonate: A/
2- (Mor phol i n-4-yl car bonyl ) qui nol i ne: This conpound is obtained by the
procedure described in J. Med. Chem 26, 2986 (1983) using quinaldic acid as
the starting material. (Mp. = 105[err]C). 30 B/
(+)-2-(Morpholin-4-ylnmethyl)-1,2,3,4-tetrahydroquinoline: 101 m of a 3.4 M
solution of Red-Al in toluene are added dropwi se to a sol ution

The compounds of formula (I') can be obtained by method D shown in Scheme

XL
This method, which is described especially in patent US 5 292 736, consists in:
1/ treating an indene of formula (1) with a strong base such as n-butyllithium,
5 under an inert atmosphere, in an inert solvent, at a temperature between room
temperature and the boiling point of the solvent, and then reacting the resulting
compound with an appropriate halide of the formula XR'j;, in equimolar
proportions, at a temperature between 0°C and the boiling point of the mixture,
under an inert atmosphere, to give the compound (2); and
10 2/ treating the compound (2) with a strong base such as sodium methylate, and
then reacting said compound with an appropriate ketone or aldehyde of the
formula

Rs(II:Re
0
15
to give the compound (I'). This reaction is advantageously carried out in an inert

solvent, at a temperature between room temperature and the boiling point of the
solvent used.



of 16.56 g of the am de obtained above in 350 m of toluene. The m xture is
then refluxed for 16 hours. After cooling in an ice bath, 250 mMl of a

sem saturated solution of Rochelle salt (sodium potassiumtartrate) are
added to 35 the mixture, which is then §t7irred for a further 30 mn.

38 It is extracted wth ether, washed wittfr'water and dried over MpSO™ and
the solvents are evaporated off.

SCHEME X1
(METHOD D)
' XR’1
R, R'2
(1) o

R—C—R,
l
0
R,
R,
R,
I

* R'3 = =CR6R3
5 * R't = CH,CHR19NRgR ) or (CH2),NR'¢R'};

The enantiomers of the compounds of formulae (I) and (I') can be obtained by the

conventional methods well known to those skilled in the art.

Of the compounds of formulae (I) and (I') described above, the compounds of
10 formulae (Ia) and (Ic) as defined above, and the compounds of formulae (Iby),

(Iby), (Ib3) and (I'a) below, are novel and constitute a further subject of the

invention.

These compounds are:



After crystallization fromethanol, 11.76 g of a yellow solid are obtained;
this is resolved with di benzoyltartaric acid as described in patent US 5
109 135. 5 (Mp. =88[err]C;, [err] =499 (1% DwW)). Cd 1

- Am no- 2- (nor pholin-4-ylmethyl)- 1,2, 3,4-£ t rahydroqui noli ne: This conpound
is obtained by the procedure described in %atent US 5 109 135 (Preparations

2 and 3) fromthe am ne obtained in the previous step. This product is used
wi thout purification in the next step. 10 D/
(+)-(2-Met hyl -4-(nor phol i n-4-yl met hyl ) -5, 6-di hydro-4Hpyrrolo[3,2,1-ij]-
qui nol i n- 1 -ylA/rixpédmgduads oflformula€tbhanone net hanesul f onate: This conpound
is prepared by reaction of the above hydrazine with 4-(naphth-1-

R4b

in which:
5 - R'yp is a group of the formula -CH,CHR oNRgR ) or -(CH2);NR'¢R'11;

- Ryp is hydrogen, a (C;-Cs)alkyl, a (C;-Cs)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C;-Cy)alkylthio;

- Ry is hydrogen, a (C;-Cy)alkyl, a (Ci-Cq)alkoxy, a halogen atom, a group -CF;3,
a group -OCF; or a (C;-Cy)alkylthio; and

10 - Ry, Rs, R, R'6, Rs, Rig, Ry and R’y are as defined above for the compounds of

formula (1),

with the proviso that:

1/ if CH,CHR ;gNRgR; is the group

—CH; CH-N—CH,;

15
Rap, Rs and Ry, are hydrogen and R, is hydrogen or the methyl group, Rg is other
than the naphth-1-yl group;
2/ if CH>CHR (NRgR; is the group
—CH,—CH-N—CH, ;
20

Rup, Rs and Ry, are hydrogen and R, is methyl, Rg is other than the naphth-1-yl

group;



yl ) but ane- 2, 4-di one by the procedure described in patent US 5 109 135
(Exanple 2), followed by salification with nethanesul fonic acid in ether
and crystallization 15 fromethanol ([err] = +11.7[err] (1% DVF); mp. =
250[ err] C). EXAMPLE 6:

1- (Napht h- 1- yI car bonyl ) - 3- (2- (mor phol i n- 42%/1 ) et hyl )i ndol e met hanesul f onat e:
This conmpound is prepared by reacting 3-[2-(norpholin-4-yl)ethyl]indole
(D.L. Nelson et al., Adv. Biochem Psychopharmacol. (1993) 37, 337) with
naphth-1- 20 ylcarboxylic acid chloride, in the presence of NaH i n DVF,
by the procedure described in patent NL 73 08094 (Exanple 1) (mp. =

187[ err ] C) : EX@‘W':&I—Y;)ZNR%R'“ is the group
—(CH,),—N o .

Ry, is the methoxy group, R, is methyl and R4, and Rs are hydrogen, Rg is other
than the naphth-1-yl group; and
4/ if -(CH2)2NR'¢R'}; is the group

— (CH);—N 0 ,

10
and Rj, R4, Rs and Ry, are hydrogen, Rg is other than the 4-bromonaphth-1-yl

group.
B/ the compounds of formula (Ib,):

(Iby)

15

in which:
- R"yp is the group -(CH2)nZ;
- Ryp is hydrogen, a (C;-Cy)alkyl, a (C;-Cy)alkoxy, a halogen atom, a group -CF3,
20 a group -OCF; or a (C;-Cy)alkylthio;
- Ry is hydrogen, a (C,-Cs)alkyl, a (C;-C4)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C,-Cj)alkylthio; and
- Rz, Rs, Rg, R's, Rg, Ryg, Ry; and R’y are as defined above for the compounds of
formula (I),
25 with the proviso that if Z is bromine, n is 3 or 4, R4, Rs and Ry, are hydrogen and



1 -(2-(Morpholin-4-yl)ethyl)-2-nmethyl-3-(4-bronmonaphth- 1 -yl carbonyl)-7-
nmet hoxyi ndol e: 25 Al 2-Methyl -3 -(4-bronmonaphth- 1

-yl carbonyl ) -7-met hoxyi ndole: 14.7 ml of a 3 Msolution of methyl nagnesi um
bromde in ether, diluted in 30 mM of etfer, are cooled to O[err]C, a
solution of 5.6 g of 2-nethyl-7-nethoxyindole in 25 m of ether is added
dropwi se and the mxture is then stirred for 1 hour at RT. A solution of
12.3 g of 4-bronp- 1-naphthoyl chloride in 28 ml of ether and 19 m of 30
THF is then added and the reaction mxture is refluxed for 1 hour and
stirred for 1&zH8ur smeghyl Eroun,tRe & piber ditni teonapbth-hyyl end idemetharyrbenyl4o g of
NH4ACl are addegymsgd the solvents are concentrated under vacuum The aqueous

phase is ext r%(f%hecedcompoun ds of formula (Ibs):

R4b

COR,

R; | | (Ib)

R7 R"llb

in which:
- Ry 1s a group of the formula -CHRoCH,;NR'¢R'j;
- Rap is hydrogen, a (C,-Cs)alkyl, a (C;-Cs)alkoxy, a halogen atom, a group -CF;,
10 a group -OCF; or a (C-Cy)alkylthio; and
- R, Rs, Rg, R'6, R, Rg, Ry, Rig, Rij and R’y; are as defined above for the
compounds of formula (I),
with the proviso that if NR'¢R'}) is the group

N o .
s

Y is oxygen, R, is the methyl group and R4, and Rs are hydrogen, Ry is other than

the naphth-1-yl, 4-bromonaphth-1-yl and §,7-dibromonaphth-1-yl groups.

D/ the compounds of formula (I'a) are the compounds of formula (I') as defined
20 above, with the proviso that:

1/1f R’y is the group

'—"(CHz)z —N O

25 and R';, R's and R¢ are hydrogen, Rg is other than the 4-methoxynaphth-1-yl, 4-
hydroxynaphth-1-yl and 9-anthryl groups; and



with ether, the organic phase is washed with 50 ml of saturated NHerr]d

solution and with 100 m of saturated NaCl solution and dried over MgSO™4

and the sol vent 35 i s evaporated off under vacuum The residue is

chr omat ogr aphed on silica gel 39 using, ,DCM as the eluent to give 2 g of
t he expected product after recrystallizat lon from tol uene. B/

1- (2- (Morpholin-4-yl)ethyl)-2-nethyl -3-(4-brononapht h-1-yl carbonyl ) - 7-

2/ if R’y is the group

— (CH),—N 0

5 R’ is methyl and R's and Re are hydrogen, Rs is other than the naphth-1-yl and 4-

methoxynaphth-1-yl groups.
Of these compounds, those which are particularly preferred are the compounds
below:
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-fluoronaphth-1-ylcarbonyl)-7-

10  methoxyindole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-
methoxyindole;
* 1-n-pentyl-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-methoxyindole;
* (-)-3-(morpholin-4-ylmethyl)-5-methyl-7-(5,7-dibromonaphthylcarbonyl)-2,3-

15 dihydropyrrolo[1,2,3-de]-1,4-benzoxazine methanesulfonate;
* (+)-(2-methyl-4-(morphotin-4-ylmethyl)-5,6-dihydro-4H-pyrrolo[3,2,1-1j]-
quinolin-1-yl)naphthalen-1-ylmethanone methanesulfonate;
* 1-(naphth-1-ylcarbonyl)-3-(2-(morpholin-4-yl)ethyl)indole methanesulfonate;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-

20 methoxyindole;
* ]-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth- 1-ylcarbonyl)-7-(trifluoro-
methyl)indole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-

25 (trifluoromethyl)indole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth- 1-ylcarbonyl)-7-
fluoroindole;
* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-fluoroindole; and
* 1-(2-(morpholin-4-yl)ethyl)-2,7-dimethyl-3-(4-bromonaphth-1-ylcarbonyl)-

30 indole.
The compounds useful for the preparation of drugs according to the invention are
generally administered in dosage units. Said dosage units are preferably
formulated in pharmaceutical compositions in which the active principle is mixed



nefhoxyindole: 5 This conpound is prepared by the procedure described in

step B of EXAMPLE 1 from 0.8 g of the conpound obtained in the previous

step, 0.28 g of NaH as a 60% di spersion in oil, 7 mM of DW and a

suspensi on of 0.64 g of 4-(2-chloroethyl)- norpholine hydrochloride in 5 mi

of DMF. 0.86 g of the expected product i 320bt ai ned after crystallization

fromiso ether (mp. = 123-125[err]C). 10 EXAMPLE 8: 1

- n- Pentyl - 2- net hyl - 3- (4- brononapht h- 1 -yl carbonyl)-7-net hoxyi ndol e: A

m xture of 0.46 g of the conpound obtained in step A of EXAMPLE 7, 0.49 ¢

of 1-i odopent amih a @hdrthagewicall&ipierand 0. 16 g of ground KOH in 7 m of

toluene According to another feature, the present invention relates to pharmaceutical
compositions which contain, as the active principle, a compound of formula (I) or
(I') having a high affinity for the human CB, receptor, said affinity being
5 characterized by an inhibition constant Ki which is less than or equal to 10 nM in
ligand binding studies; the present invention relates very particularly to
pharmaceutical compositions in which a compound of formula (Ia), (Ib;), (Iby),

(Ib3), (Ic) or (I'a) is present as the active principle.
The compounds of formula (I) or (I') and their pharmaceutically acceptable salts

10 can be used in daily doses of 0.1 to 100 mg per kilogram of body weight of the
mammal to be treated, preferably in daily doses of 0.2 to 50 mg/kg. In humans the
dose can preferably vary from 0.5 to 1000 mg per day, more particularly from 1 to
500 mg, depending on the age of the subject to be treated or the type of treatment:
prophylactic or curative.

15 The diseases which can be treated by the compounds and their pharmaceutically
acceptable salts are, for example, autoimmune diseases, infectious diseases and
allergic diseases. The following autoimmune diseases may be mentioned more
particularly: systemic lupus erythematosus, connective tissue diseases, Sjogren’s
syndrome, ankylosing spondylarthritis, reactive arthritis, undifferentiated spondyl-

20  arthritis, Behcet’s disease and hemolytic autoimmune anemia. The allergic
diseases to be treated can be of the immediate hypersensitivity or asthma type, for
example. Likewise, the compounds and their pharmaceutically acceptable salts
can be used to treat vascularitis, parasitic infections, amyloidosis and diseases
affecting the plasmacyte line.

25 In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, transdermal, local or rectal
administration or administration by inhalation, the active principles can be
administered to animals and humans in unit forms of administration, mixed with
conventional pharmaceutical carriers. The appropriate unit forms of

30 administration can be chosen according to the diseases to be treated; they include
oral forms such as tablets, gelatin capsules, powders, granules and solutions or
suspensions to be taken orally, forms of administration by inhalation, sublingual
and buccal forms of administration, subcutaneous, intramuscular, intravenous,
intranasal or intraocular forms of administration and rectal forms of

35 administration. The oral or intravenous forms of administration or the forms of



I's heated at 90[err]C for 2 hours. The reaction mxture is poured into 20
m of water; 15 after decantation, the organic phase is washed with 10%
HC solution, with water and with saturated NaCl solution and dried over
MySO err] and the solvent is evaporated off under vacuum The residue is
chr omat ographed on silica gel using an AcEt / t ol uene mi xture (50/50; v/v)
as the eluent to give 0.5 g of the expected product (mp. = 114.5C). 20
EXAMPLE 9: 1 -(2-(Mrpholin-4-yl)ethyl)-2-nethyl-3-(naphth- 1

-yl carbonyl )-7- (trifluoronethyl)indole: A

2- Met hyl - 3- ( netdhpinidtwatpn By (rthalatibnereqefetrgd.) i ndol e:

When a solid composition is prepared in the form of tablets, the main active
principle is mixed with a pharmaceutical vehicle such as gelatin, starch, lactose,
magnesium stearate, talcum, gum arabic or the like. The tablets can be coated
5 with sucrose or other appropriate substances, or else they can be treated so as to
have a prolonged or delayed activity and so as to release a predetermined amount
of active principle continuously.
A preparation in the form of gelatin capsules is obtained by mixing the active
principle with a diluent and pouring the resulting mixture into soft or hard gelatin

10 capsules.

A preparation in the form of a syrup or elixir can contain the active principle
together with a sweetener, which is preferably calorie-free, methylparaben and
propylparaben as antiseptics, a flavoring and an appropriate color.

The water-dispersible powders or granules can contain the active principle mixed

15 with dispersants, wetting agents or suspending agents, such as polyvinylpyrroli-
done, as well as with sweeteners or taste correctors.

Rectal administration is effected using suppositories, which are prepared with
binders melting at the rectal temperature, for example cocoa butter or polyethylene
glycols.

20 Parenteral, intranasal or intraocular administration is effected using aqueous
suspensions, isotonic saline solutions or injectable solutions containing
pharmacologically compatible dispersants and/or wetting agents, for example
propylene glycol or butylene glycol.

Administration by inhalation is effected using an aerosol containing sorbitan

25 trioleate or oleic acid, for example, together with trichlorofluoromethane,
dichlorofluoromethane, dichlorotetrafluoroethane or any other biologically
compatible propellant gas.

The active principle can also be formulated as microcapsules, optionally with one
or more carriers or additives.

30 In each dosage unit, the active principle of formula (I) or (I') is present in the
amounts appropriate to the daily doses envisaged. In general, each dosage unit is
suitably adjusted according to the dosage and the intended type of administration,
for example tablets, gelatin capsules and the like, sachets, ampoules, syrups and
the like, and drops, so that such a dosage unit contains from 0.5 to 1000 mg of

35 active principle, advantageously from 1 to 500 mg and preferably from 1 to 200



A solution of 15 g of 2-(trifluoronethyl)aniline in 300 mM of DCMis cool ed
to 25 -65[err] C under a nitrogen atnosphere, a solution of 11.5 m of
tert-butyl hypochlorite in 30 Ml of DCMis added dropw se and the m xture
is stirred for 10 mnutes. A solution of 9 66 g of (nethylthio)acetone in
30 M of DCMis then added at -65[err]Car§ﬂ‘the m xture is stirred for 2
hours at -65[err]C. The tenperature is allowed to rise to -40[errr]C, a
solution of 12.9 mM of triethylamne in 30 mM of DCM 30 i s added and t he
m xture is stirred, the tenperature being allowed to rise to RT. The
mixture is hydroigytods deynipistercaicaictto four aine@@@ayd of water; after

decantation, the,opganl rﬁﬂg‘%@s@ cbr@p%&%&aﬂ”aﬁ& el ofﬁ@xdaéﬁvg F]%fgrﬁﬂ NaCl

sol ution and drled over vent 1S evapor at
vacuum The resfasle desired therapeutics, for example corticosteroids and Bz-agomsts

By virtue of their very strong affinity for the human CB; receptor and their high
5 selectivity, the compounds according to the invention may be used in radiolabeled

form as laboratory reagents.

For example, they make it possible to characterize, identify and locate the human

CB; receptor in tissue sections or the CB; receptor in the whole animal by

autoradiography.

10 The compounds according to the invention also make it possible to sort or screen
molecules according to their affinity for the human CB, receptor. This is done by
means of a reaction to displace the radiolabeled ligand, forming the subject of the
present invention, from its human CB; receptor.

Examples of appropriate compounds for the purposes of the invention are the

15 compounds described in Examples 1 to 13 below and the compounds shown in
Tables 1 to 6, the compounds of Examples 1 to 13 also being listed in these
Tables.

The following abbreviations are used in the Examples below:
RT: room temperature

20 M.p.: melting point
Pd/C: palladium on charcoal
Pt: platinum
DCM: dichloromethane
THEF: tetrahydrofuran

25 DMF: dimethylformamide
DMSO: dimethyl sulfoxide
AcOEt: ethyl acetate
MeOH: methanol
Me: methyl

30 iPr: isopropyl
Bu: n-butyl
HCI: hydrochloric acid
TFA.: trifluoroacetic acid
NaCl: sodium chloride

35 NaH: sodium hydride



chr omat ogr aphed on silica gel using toluene as the eluent to give 9.9 g of
the 35 expect ed product. 40 B/ 2-Methyl -7-(trifluoronethyl)indol e:
12.4 g of 2-nmercaptobenzoic acid are added at RT to a solution of 9.9 g of
t he conpound obtained in the previous st$§ in 100 mM of TFA and the
reaction mxture is stirred for 1 hour at" RT. It is concentrated under
vacuum the residue is

SOCI,: thionyl chloride
AlCls: aluminum chloride
KOH: potassium hydroxide
TDA-1: tris[2-(2-methoxyethoxy)ethylJamine
5 Red-Al: sodium bis(2-methoxyethoxy)aluminum hydride
MgSO;: magnesium sulfate
LiAlHy: lithium aluminum hydride
NaOH: sodium hydroxide
NH4Cl: ammonium chloride
10 iso ether: diisopropyl ether
ether: diethyl ether
Na>COj3: sodium carbonate

K>COs: potassium carbonate

il;l)z—/CH-CH:,CI : epichlorhydrin
15

s: singlet
t: triplet
m: multiplet
EXAMPLE 1:
20 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-fluoronaphth-1-ylcarbonyl)-7-
methoxyindole:
A/ 2-Methyl-3-(4-fluoronaphth-1-ylcarbonyl)-7-methoxyindole:
A solution of 1.02 g of 2-methyl-7-methoxyindole in 5 ml of ether is added
dropwise to 2.60 ml of a 3.0 M solution of methylmagnesium bromide in ether.
25  The mixture is diluted in 6 ml of ether and cooled to 0°C.
It is stirred for 1 hour at room temperature and then cooled to 0°C. A suspension
of 4-fluoro-1-naphthoyl chloride in a solution composed of 6 ml of ether and 4 ml
of THF is added dropwise to the mixture obtained above.
The mixture is subsequently stirred for 16 hours at room temperature and then for
30 2 hours under reflux.
It is then hydrolyzed with 50 ml of iced water to which 50 ml of saturated NH4Cl
solution have been added. _
The solvents are evaporated off under vacuum and the aqueous phase is extracted
with DCM and then washed with water. It is dried over MgSOs.



5 extracted with AcOEt, the organic phase is washed with 1 N NaCH
solution, with water and with saturated NaCl solution and dried over

MySO err] and the solvent is evaporated off under vacuumto give 7.36 g of
t he expected product. C

1- (2- (Mor phol i n-4-yl ) et hyl ) - 2- met hyl - 7- (79 f 1 uor omet hyl )i ndol e: 2.25 g of
finely ground KOH are added at RT to a solution of 2.8 g of 4-(2- 10

chl or oet hyl ) nor phol i ne hydrochloride in 15 mM of DVBO and the m xture is
stirred for 5 mnutes at RT. A solution of 2 g of the compound obtained in
the previous silbp solvess are eyap@WBd ¢ff anfiche guickbuit dbwpwidsis theml puhified dgct i on

mxture is sti Eﬁﬁ%aﬁ&k&a&yhﬁ%l&a@e E‘gngagﬁz@h%?tﬂ%ee?e%g at 100[err]C for 18

hours. It is paured into extracted with DCM the
or gani ¢ phasepl ggsvégeﬁ;MSgofthe ntle product (m.p. = 170°C

B/ 1-(2- (Morphol1n-4-yl)ethy1)-2-methyl—3-(4-ﬂuoronaphth-1-ylcarbonyl)-7-
5  methoxyindole:

0.28 g of sodium hydride (60% dispersion in oil) is added to a solution of 0.67 g
of the product obtained in A/ in 7 ml of DMF. The mixture is then stirred for 10
min at room temperature.
A suspension of 4-(2-chloroethyl)morpholine hydrochloride in 3 ml of DMF is

10 added to this mixture.
The mixture is heated for 16 hours at 100°C and then poured into 100 mi of
saturated NH4Cl solution at 0°C. It is extracted with DCM, washed with water
and dried over MgSOs,.
The solvents are evaporated off and the residue is then purified by

15 chromatography on silica gel using an AcOEt/toluene mixture (gradient: 1:1 to
6:4) as the eluent to give 0.43 g of the title compound (m.p. = 175°C).
EXAMPLE 2:
1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-
methoxyindole:

20 A/ 2-Methyl-3-(4-chloronaphth- 1-ylcarbonyl)-7-methoxyindole:
The procedure is the same as above (Example 1, step A/) except that a suspension
of 4-chloro-1-naphthoyl chloride is used as the acid chloride to form the above
indole (m.p. = 184°C).
B/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-

25 methoxyindole:
The procedure is the same as above (EXAMPLE 1, step B/) except that the
product obtained in step A/ above is used as the starting material to form the title
compound (m.p. = 149°C).
EXAMPLE 3:

30 1-n-Pentyl-2-methyl-3-(4-chloronaphth-1-ylcarbony!)-7-methoxyindole:
0.13 g of NaH (60% dispersion in oil) is added to a solution of 0.77 g of the indole
prepared in step A/ of Example 2 in 10 ml of DMF.
The mixture is stirred for 10 min, 0.43 ml of 1-iodopentane is then added and the
mixture is heated at 100°C for 16 hours.

35 It is then poured into 100 ml of saturated NH4Cl solution at 0°C and extracted



15 with water and with saturated NaCl solution and dried over MgSO4 and
the solvent is evaporated off under vacuum The residue is chromatographed
on silica gel using an AcOEt/ hexane m xture (from 30/70; v/v to 40/60; v/v)
as the eluent to give 2.42 g of the expeﬁged product (mp. = 72[err]C. D
1- (2- (Morphol i n-4-yl)ethyl)-2-nethyl -3-(napht h- 1-yl carbonyl )-7-(trifl uoro-
20 nmet hyl )indole: A solution of 0.4 g of the conpound obtained in the
previous step and 0.2 m of 1- naphthoyl chloride in 10 M of DCMis cool ed
to O[err]C under a nitrogen atnosphere, 1.54 m of a 1.8 Msolution of

et hyl al um num witle bthgk degatd. n t ol uene are added dropwi se and the reaction

mxture is stiffeebAE phskeNO WasShedl witl waldr, drfed over MgSO, and then purified by
chromatography on silica gel (eluent = toluene). The product crystallizes from a
DCM/iPr,0 mixture, m.p. = 112°C.
5 This gives 0.34 g of the title product (m.p. = 112°C).

EXAMPLE 4:
(-)-3-(Morpholin-4-ylmethyl)-5-methyl-7-(5,7-dibromonaphthylcarbonyl)-2,3-
dihydropyrrolo[1,2,3-de]-1,4-benzoxazine methanesulfonate:
20 ml of ethylaluminum chloride are added dropwise to a solution of 4.09 g of

10 (+)-
3-(morpholin-4-ylmethyl)-5-methyl-2,3-dihydropyrroio[1,2,3-de]-1,4-benzoxazine
(obtained as in Preparation 5B of patent US 4939 138) and 5.19 g of 5,7-
dibromo-1-naphthoyl chloride in 100 ml of DCM, cooled to 10°C. The mixture is
subsequently stirred for 30 min at 10°C and then poured into 100 ml of iced water

15 rendered basic with 35% sodium hydroxide solution. The mixture is extracted
with DCM, washed with water and dried over MgSO; and the solvents are
evaporated off to give, after purification by chromatography on silica gel (eluent =
ether/hexane 70:30), 1.00 g of a less polar product, which is dissolved in the
minimum volume of acetonitrile. 2 g of methanesulfonic acid, dissolved in 1 ml

20 of ether beforehand, are added. The crystals obtained are filtered off and then
recrystallized from a CHCl;/MeOH mixture to finally give 0.37 g of the title
product ([a]p = 82.6° (1%, DMF); m.p. = 258°C).
EXAMPLE S:
(+)-(2-Methyl-4-(morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrolo[3,2,1-1j]-

25 quinolin-1-yl)naphthalen- 1 -ylmethanone methanesulfonate:
A/ 2-(Morpholin-4-ylcarbonyl)quinoline:
This compound is obtained by the procedure described in J. Med. Chem. 26, 986
(1983) using quinaldic acid as the starting material.
(M.p. =105°C).

30 B/ (+)-2-(Morpholin-4-ylmethyl)-1,2,3,4-tetrahydroquinoline:
101 ml of a 3.4 M solution of Red-Al in toluene are added dropwise to a solution
of 16.56 g of the amide obtained above in 350 ml of toluene.
The mixture is then refluxed for 16 hours. After cooling in an ice bath, 250 ml of
a semisaturated solution of Rochelle salt (sodium potassium tartrate) are added to

35 the mixture, which is then stirred for a further 30 min.



25 poured into 100 m of iced water and extracted wwth DCM the organic
phase is washed with 5% Na2CO3 solution, with water and with saturated NaC
solution and dried over MgJSO4 and the solvent is evaporated of f under
vacuum The residue is chromatographed on silica gel using an AcCEt/hexane
m xture (30/70; v/v) as the eluent to gi vé 0.3 g of the expected product
after crystallization from 30 Iso ether (mp. = 104[err]C. EXAWMPLE 10: 1
-(2-(Morpholin-4-yl)ethyl)-2-nethyl -3-(4-bronmonaphth- 1 -yl carbonyl)-7-
(trifluoronmethyl)indole: This conpound is prepared by the procedure
described in skep eRtradteditPetie) washed with water and dried over MgSQO; and the

solvents are evaporated off.
After crystallization from ethanol, 11.76 g of a yellow solid are obtained; this is
resolved with dibenzoyltartaric acid as described in patent US 5 109 135.
5 (M.p. = 88°C; [a]p = +99° (1%, DMF)).
C/ 1-Amino-2-(morpholin-4-yimethyl)-1,2,3,4-tetrahydroquinoline:
This compound is obtained by the procedure described in patent US 5 109 135
(Preparations 2 and 3) from the amine obtained in the previous step. This product
is used without purification in the next step.
10 D/ (+)-(2-Methyl-4-(morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij]-
quinolin-1-yl)naphthalen-1-ylmethanone methanesulfonate:
This compound is prepared by reaction of the above hydrazine with 4-(naphth-1-
yl)butane-2,4-dione by the procedure described in patent US 5 109 135 (Example
2), followed by salification with methanesulfonic acid in ether and crystallization
15 from ethanol ([a]p = +11.7° (1%, DMF); m.p. = 250°C).
EXAMPLE 6:
1-(Naphth-1-ylcarbonyl)-3-(2-(morpholin-4-yl)ethyl)indole methanesulfonate:
This compound is prepared by reacting 3-[2-(morpholin-4-yl)ethyl]indole (D.L.
Nelson et al., Adv. Biochem. Psychopharmacol. (1993) 37, 337) with naphth-1-
20 ylcarboxylic acid chloride, in the presence of NaH in DMF, by the procedure
described in patent NL 73 08094 (Example 1) (m.p. = 187°C).
EXAMPLE 7:
1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
methoxyindole:
25 A/ 2-Methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole:
14.7 ml of a 3 M solution of methylmagnesium bromide in ether, diluted in 30 ml
of ether, are cooled to 0°C, a solution of 5.6 g of 2-methyl-7-methoxyindole in 25
ml of ether is added dropwise and the mixture is then stirred for 1 hour at RT. A
solution of 12.3 g of 4-bromo- 1-naphthoyl chloride in 28 ml of ether and 19 ml of
30 THEF is then added and the reaction mixture is refluxed for 1 hour and stirred for
16 hours at RT. It is poured into 350 ml of iced water, 40 g of NH4Cl are added
and the solvents are concentrated under vacuum. The aqueous phase is extracted
with ether, the organic phase is washed with 50 ml of saturated NH4ClI solution
and with 100 ml of saturated NaCl solution and dried over MgSQ, and the solvent
35 is evaporated off under vacuum. The residue is chromatographed on silica gel



35 fromO0.8 g of the conpound obtained in step C of EXAMPLE 9, 0.92 g of
4- 41 brono-1-napht hoyl chloride in 20 M of DCMand 3.1 mM of a 1.8 M
solution of ethylalum numdichloride in toluene. 0.9 g of the expected
product is obtained (mp. = 160[err]C). EXAMPLE 11: 5 1
-(2-(Morpholin-4-yl)ethyl)-2-nethyl-3-(4- %?ormnapht h-

1-yl carbonyl)-7-fl uoro-

using DCM as the eluent to give 2 g of the expected product after recrystallization
from toluene.

B/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth- 1-ylcarbonyl)-7-
methoxyindole:

5 This compound is prepared by the procedure described in step B of EXAMPLE 1
from 0.8 g of the compound obtained in the previous step, 0.28 g of NaH as a 60%
dispersion in oil, 7 ml of DMF and a suspension of 0.64 g of 4-(2-chloroethyl)-
morpholine hydrochloride in 5 ml of DMF. 0.86 g of the expected product is
obtained after crystallization from iso ether (m.p. = 123-125°C).

10 EXAMPLE 8:
1-n-Pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole:
A mixture of 0.46 g of the compound obtained in step A of EXAMPLE 7,0.49 g
of 1-iodopentane, 0.16 g of TDA-1 and 0.16 g of ground KOH in 7 ml of toluene
1s heated at 90°C for 2 hours. The reaction mixture is poured into 20 ml of water;
15  after decantation, the organic phase is washed with 10% HCI solution, with water
and with saturated NaCl solution and dried over MgSO4 and the solvent is
evaporated off under vacuum. The residue is chromatographed on silica gel using
an AcOEt/toluene mixture (50/50; v/v) as the eluent to give 0.5 g of the expected
product (m.p. = 114.5°C).
20 EXAMPLE 9:
1-(2-(Morpholin-4-yljethyl)-2-methyl-3-(naphth- 1-ylcarbonyl)-7-
(trifluoromethyl)indole:
A/ 2-Methyl-3-(methylthio)-7-(trifluoromethyl)indole:
A solution of 15 g of 2-(trifluoromethyl)aniline in 300 ml of DCM is cooled to
25 -65°C under a nitrogen atmosphere, a solution of 11.5 ml of tert-butyl
hypochlorite in 30 ml of DCM is added dropwise and the mixture is stirred for 10
minutes. A solution of 9.66 g of (methylthio)acetone in 30 ml of DCM is then
added at -65°C and the mixture is stirred for 2 hours at -65°C. The temperature is
allowed to rise to -40°C, a solution of 12.9 ml of triethylamine in 30 ml of DCM
30  is added and the mixture is stirred, the temperature being allowed to rise to RT.
The mixture is hydrolyzed by the addition of 200 ml of water; after decantation,
the organic phase is washed with water and with saturated NaCl solution and dried
over MgS0Q4 and the solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel using toluene as the eluent to give 9.9 g of the
35 expected product.



i ndol e: A/ 2-Methyl-3-(nmethylthio)-7-fluoroindole: This conpound is
prepared by the procedure described in step A of EXAMPLE 9 from 20 g of
2-fluoroaniline in 600 M of DCM 23.4 g of tert-butyl hypochlorite, 10
22.5 g of (nethylthio)acetone and 30 ni {) triethylamne. 20.5 g of the
expected product are obtained. B/ 2-Methyt-7-fluoroindole: 16 g of

2- mer capt obenzoic acid are added at RT to a solution of 10 g of the
conpound obtained in the previous step in 100 m of TFA and the m xture is
15 stirred for 2 hours at RT. The insoluble material is filtered off and
the filtrate iB/2-Methyl-7-(trifluoromethyl)indole:

12.4 g of 2-mercaptobenzoic acid are added at RT to a solution of 9.9 g of the
compound obtained in the previous step in 100 ml of TFA and the reaction
mixture is stirred for 1 hour at RT. It is concentrated under vacuum, the residue is
5 extracted with AcOEt, the organic phase is washed with 1 N NaOH solution, with
water and with saturated NaCl solution and dried over MgSO; and the solvent is
evaporated off under vacuum to give 7.36 g of the expected product.
C/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-7-(trifluoromethyl)indole:
2.25 g of finely ground KOH are added at RT to a solution of 2.8 g of 4-(2-
10 chloroethyl)morpholine hydrochloride in 15 ml of DMSO and the mixture is
stirred for 5 minutes at RT. A solution of 2 g of the compound obtained in the
previous step in 15 ml of DMSO is then added dropwise and the reaction mixture
is stirred for 2 hours at RT and then heated at 100°C for 18 hours. It is poured
into 300 ml of iced water and extracted with DCM, the organic phase is washed
15 with water and with saturated NaCl solution and dried over MgSO4 and the
solvent is evaporated off under vacuum. The residue is chromatographed on silica
gel using an AcOEt/hexane mixture (from 30/70; v/v to 40/60; v/v) as the eluent
to give 2.42 g of the expected product (m.p. = 72°C).
D/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(naphth- 1 -ylcarbony!)-7-(trifluoro-
20  methyl)indole:
A solution of 0.4 g of the compound obtained in the previous step and 0.2 ml of 1-
naphthoyl chloride in 10 ml of DCM is cooled to 0°C under a nitrogen
atmosphere, 1.54 ml of a 1.8 M solution of ethylaluminum dichloride in toluene
are added dropwise and the reaction mixture is stirred for 24 hours at RT. It is
25 poured into 100 ml of iced water and extracted with DCM, the organic phase is
washed with 5% Na>COs; solution, with water and with saturated NaCl solution
and dried over MgSO4 and the solvent is evaporated off under vacuum. The
residue is chromatographed on silica gel using an AcOEt/hexane mixture (30/70;
v/v) as the eluent to give 0.3 g of the expected product after crystallization from
30  1iso ether (m.p. = 104°C).
EXAMPLE 10:
1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
(trifluoromethyl)indole:
This compound is prepared by the procedure described in step D of EXAMPLE 9
35 from 0.8 g of the compound obtained in step C of EXAMPLE 9, 0.92 g of 4-



concentrated under vacuum The residue is taken up wwth 100 ml of an
AcCOEt /water m xture (50/50; v/v), the organic phase is washed three tines
with 10% NaCH solution, with water, with 10% HCl solution and with
saturated NaCl solution and dried over MgpSO4 and the solvent is evaporated
of f under vacuum 20 The residue is chr6hat ographed on silica gel using
toluene as the eluent to give 3.8 g of the expected product. C

1- (2-(Morpholin-4-yl)ethyl)-2-methyl-7-fluoroindole: A mxture of 1.3 g of
t he conpound obtained in the previous step, 2.76 g of 4-(2-

chl or oet hyl ) norhpbmb4lreaphshdybetibridd w20 2l 65 DEMfand Briely ofja AWM sdlitienaf 0. 13

g of 25 POt asH{ il AlhfSichibribd iftollnePE d Bf RGEBY pARRLEL diaibel 16
(m.p. = 160°C).
EXAMPLE 11:
5 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth- 1 -ylcarbonyl)-7-fluoro-
indole:
A/ 2-Methyl-3-(methylthio)-7-fluoroindole:
This compound is prepared by the procedure described in step A of EXAMPLE 9
from 20 g of 2-fluoroaniline in 600 ml of DCM, 23.4 g of rert-buty! hypochlorite,
10 22.5 g of (methylthio)acetone and 30 ml of triethylamine. 20.5 g of the expected
product are obtained.
B/ 2-Methyl-7-fluoroindole:
16 g of 2-mercaptobenzoic acid are added at RT to a solution of 10 g of the
compound obtained in the previous step in 100 ml of TFA and the mixture is
15 stirred for 2 hours at RT. The insoluble material is filtered off and the filtrate is
concentrated under vacuum. The residue is taken up with 100 ml of an
AcOEt/water mixture (50/50; v/v), the organic phase is washed three times with
10% NaOH solution, with water, with 10% HCI solution and with saturated NaCl
solution and dried over MgSQ; and the solvent is evaporated off under vacuum.
20 The residue is chromatographed on silica gel using toluene as the eluent to give
3.8 g of the expected product.
C/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-7-fluoroindole:
A mixture of 1.3 g of the compound obtained in the previous step, 2.76 g of 4-(2-
chloroethyl)morpholine hydrochloride, 2.05 g of finely ground KOH and 0.13 g of
25 potassium iodide in 13 ml of DMSO is heated at 100°C for 16 hours. After
cooling to RT, the reaction mixture is poured into 100 ml of water and extracted
with toluene, the organic phase is washed with water and with saturated NaCl
solution and dried over MgSO; and the solvent is evaporated off under vacuum.
The residue is chromatographed on silica gel using an AcOEt/toluene mixture
30 (50/50; v/v) as the eluent to give 1.3 g of the expected product.
D/ 1-(2-(Morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
fluoroindole:
This compound is prepared by the procedure described in step D of EXAMPLE 9
from 1.3 g of the compound obtained in the previous step, 1.8 g of 4-bromo-1-
35 naphthoyl chloride in 50 ml of DCM and 6 ml of a 1.8 M solution of



cooling to RT, the reaction mxture is poured into 100 m of water and
extracted with toluene, the organic phase is washed with water and with
saturated NaCl solution and dried over MgSOJ err] and the solvent is
evaporated off under vacuum The residue,is chromatographed on silica gel
using an AcOEt/toluene m xture 30 (50/%% v/iv) as the eluent to give 1.3
g of the expected product. D/

1- (2- (Mor pholin-4-yl)ethyl)-2-methyl -3-(4-bronmonapht h- 1-yl car bonyl ) - 7-
fluoroi ndole: This conpound is prepared by the procedure described in step
D of EXAMVPLE Sthyladnminugr g dighlertds conpéalneheobt ailhed ¢vapedatiopr aesidis % ep,

1.8 g of 4-br Q:'ffﬁirﬁ-ﬁtoé%‘phed%mﬁﬁc@él u§ih &% WeOEYbIRe FixRire BGMs. 3NF L1l of a
1.8 M soluti O?uent to give 1 g of the expected product (m.p. = 66-67°C).
EXAMPLE 12:
5 1-n-Pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-fluoroindole:

A/ 1-n-Pentyl-2-methyl-7-fluoroindole:
A mixture of 1 g of the compound obtained in step B of EXAMPLE 11, 1.6 g of
1-iodopentane, 0.21 g of TDA-1 and 0.75 g of finely ground KOH in 15 ml of
toluene is heated at 95°C for 5 hours. After cooling to RT, 30 ml of water are

10 added, the mixture is decanted, the organic phase is washed with 10% HCI
solution, with water and with saturated NaCl solution and dried over MgSO, and
the solvent is evaporated off under vacuum. The residue is chromatographed on
silica gel using a cyclohexane/toluene mixture (60/40; v/v) as the eluent to give
0.58 g of the expected product.

15 B/ 1-n-Pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-fluoroindole:
This compound is prepared by the procedure described in step D of EXAMPLE 9
from 0.58 g of the compound obtained in the previous step, 0.95 g of 4-bromo-1-
naphthoy! chloride in 25 ml of DCM and 3.17 ml of a 1.8 M solution of
ethylaluminum dichloride in toluene. The evaporation residue is

20  chromatographed on silica gel using an AcOEt/toluene mixture (50/50; v/v) as the
eluent to give 0.27 g of the expected product.
NMR (200 MHz); DMSO (2.5 ppm); DOH (3.3 ppm); 0.85 ppm : t : 3H; 1.3
ppm:m:4H; .75 ppm :m:2H;2.35ppm:s:3H;43 ppm:t: 2H; 6.8-8.4 :m:
9H.

25  EXAMPLE 13:
1-(2-(Morpholin-4-yl)ethyl)-2,7-dimethyl-3-(4-bromonaphth-1-ylcarbonyl)indole:
A/ 2,7-Dimethyl-3-(phenylthio)indole:
A solution of 21.4 g of 2-methylaniline in 600 ml of DCM is cooled to -70°C
under a nitrogen atmosphere, 21.7 g of tert-butyl hypochlorite are added dropwise

30 and the mixture is stirred for 5 minutes. A solution of 249 g of
(phenylthio)acetone in 50 ml of DCM is then added at -70°C and the mixture is
stirred for 2 hours at -65°C. 25.3 g of triethylamine are then added at -65°C and
the mixture is stirred, the temperature being allowed to rise to RT. The mixture is
hydrolyzed by the addition of 250 ml of water; after decantation, the organic phase

35 i1s washed with 10% HCI solution, with saturated NaCl solution and with water



42 ethylalum num dichloride in toluene. The evaporation residue
I s chromat ographed on silica gel using an AcCEt/tol uene m xture (75/25;
v/v) as the eluent to give | g of the expected product (mp. =
66-67[err]C). EXAMPLE 12: 5 1 -n-Pentyl52-net hyl - 3- (4- bronmonapht h- 1
-yl carbonyl )-7-fluoroi ndole: A 1-n- Pentﬁ - 2-nmet hyl - 7-f 1 uor oi ndol e:

and dried over MgSQO, and the solvent is evaporated off under vacuum. The
residue is chromatographed on silica gel using toluene as the eluent to give 19.69
g of the expected product.

B/ 1-(2-(Morpholin-4-yl)ethyl)-2,7-dimethyl-3-(phenylthio)indole:

5 A mixture of 2.4 g of the compound obtained in the previous step, 3 g of 4-(2-
chloroethyl)morpholine, 2.23 g of finely ground KOH and 0.2 g of potassium
iodide in 24 ml of DMSO is heated for 16 hours at 100°C. The reaction mixture is
poured into 50 ml of water and extracted with toluene, the organic phase is
washed with water and with saturated NaCl solution and dried over MgSO,4 and

10  the solvent is evaporated off under vacuum. 0.7 g of the residue is
chromatographed on silica gel using a toluene/AcOEt mixture (50/50; v/v) as the
eluent to give 0.56 g of the expected product (m.p. = 129.5°C).

C/ 1-(2-(Morpholin-4-yl)ethy!)-2,7-dimethylindole:
A mixture of 2.4 g of the compound obtained in the previous step and 2.2 g of 2-

15 mercaptobenzoic acid in 24 ml of TFA is stirred for 3 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is taken up with an
AcOEt/water mixture, the organic phase is washed with 10% NaOH solution, with
water and with saturated NaCl solution and dried over MgSO4 and the solvent is
evaporated off under vacuum. The residue is chromatographed on silica gel using

20 an AcOEt/toluene mixture (50/50; v/v) as the eluent to give 1.3 g of the expected
product.

D/ 1-(2-(Morpholin-4-yl)ethyl)-2,7-dimethy!-3-(4-bromonaphth-1-ylcarbonyl)-
indole:
A solution of 1.2 g of the compound obtained in the previous step and 1.68 g of 4-

25  bromo-1-naphthoyl chloride in 50 ml of DCM is cooled to 0°C under a nitrogen
atmosphere, 5.7 ml of a 1.8 M solution of ethylaluminum dichloride in toluene are
added and the reaction mixture is stirred for 36 hours at RT. It is poured into 100
ml of water and extracted with DCM, the organic phase is washed with 10%
NaOH solution, with water and with saturated NaCl solution and dried over

30 MgSO, and the solvent is evaporated off under vacuum. The residue is chromato-
graphed on silica gel using an AcOEt/toluene mixture (70/30; v/v) as the eluent to
give 0.36 g of the expected product (m.p. = 143°C).



A mxture of 1 g of the conpound obtained in step B of EXAMPLE 11, 1.6 g of
1-i odopentane, 0.21 g of TDA-1 and 0.75 g of finely ground KOH in 15 m of
toluene is heated at 95[err]C for 5 hours. After cooling to RT, 30 m of
water are 10 added, the mxture is decanted, the organic phase is washed
with 10% HC solution, with water and wi t'n saturated NaC solution and
dried over MgS err] and the solvent is evaporated off under vacuum The
residue is chromat ographed on silica gel using a cycl ohexane/t ol uene

m xture (60/40; v/v) as the eI uent to gi 0,58 g of the expected product.
15 B/ 1 -n-Pentyl-2-methyl-3 -(4 bro Eh- 1
-yl carbonyl ) -7-fl uoroi ndol e: Th| sCemnp §n‘}b‘Péﬁbar ed by the procedure
described in step D of EXAMPLE 9  (R4a,R5,R73=

N° | Rp Rg R3a M.p. | COMPOUND SALT

(°C) | DESCRIBED
IN
1 H | naphth- /\ 187 EXAMPLE 6 methane-
1-yl — (CH);,—/N, 0 sulfonate




from 0.58 g of the compound obtained in the previous step,
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A 2,7-Di et hyl -3-(phenylthio)indole: A solution of 21.4 g of
2-methylaniline in 600 mM of DCMis cooled to -70C under a nitrogen

at nosphere, 21.7 g of tert-butyl hypochlorite are added dropw se 30 and
the m xture is stirred for 5 m nutes. A solution of 24.9 g of
(phenyl t hio)acetone in 50 M of DCMis then added at -70C and the m xture
Is stirred for 2 hours at -65C. 25.3 g of triethylamne are then added at
-65C and the mxture is stirred, the tenperature being allowed to rise to
RT. The m xture is hydrolyzed by the addition of 250 ml of water; after
decantation, the organic phase 35 s washed wth 10% HCQ solution, with

saturated NaC sol ution arP with water
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43 and dried over MJS4 and the solvent is evaporated off under vacuum The
residue is chronmatographed on silica gel using toluene as the eluent to
give 19.69 g of the expected product. B/

1- (2- (Morpholin-4-yl)ethyl)-2,7-di methyl-3-(phenylthio)indole: 5 A

m xture of 2.4 g of the conpound obtained in the previous step, 3 g of
4-(2- chl oroethyl)norpholine, 2.23 g of finely ground KOH and 0.2 g of

pot assi um i odi de ifm—2ZZm ol OVvbO 1S hegated 10[f 16 hours at}j 100[err]C. The
reacti on m xture ijss
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poured into 50 m of water and extracted with toluene, the organic phase is
washed with water and with saturated NaCl solution and dried over MgSO™4 and
10 the solvent is evaporated off under vacuum 0.7 g of the residue is
chromat ographed on silica gel using a toluene/ AcCEt m xture (50/50; v/v) as
the eluent to give 0.56 g of the expected product (mp. = 129.5[err]C). d
1-(2-(Morpholin-4-yl)ethyl)-2,7-dimethylindole: A mxture of 2.4 g of the
conmpound obtained in the previous step and 2.2 g of 2- 15 mer capt obenzoi c
acid in 24 m of TFA is stirred for 3 hours at RT. The reaction m xture is
concentrated under vacuum the residue is taken up with an AcCEt/water

m xture, the organic phase is washed with 10% NaOH sol ution, with
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water and with saturated NaC solution and dried over MgSdJ err] and the
sol vent is evaporated off under vacuum The residue is chronmatographed on
silica gel using 20 an AcOEt/toluene m xture (50/50; v/v) as the el uent
to give 1.3 g of the expected product. D/

1- (2- (Morpholin-4-yl)ethyl)-2,7-dinmethyl - 3- (4-brononapht h- 1-yl car bonyl ) -

I ndol e: A solution of 1.2 g of the conpound obtained in the previous step
and 1.68 g of 4- 25 br ono- 1- napht hoyl chloride in 50 M of DCMis cool ed
to O[err]C under a nitrogen atnosphere, 5.7 mM of a 1.8 Msolution of

et hyl al um num di chloride in toluene are added and the reaction m xture is
stirred for 36 hours at RT. It is poured into 100
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m of water and extracted with DCM the organi ¢ phase is washed with 10%
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Cdrrpound of formula la (Rlerr], Rerr], Rerr] = H Nerr] Rerr]
M p. ND

Rl err] R err] COovPQU SALT ([err]C
DESCRI BED I N | H napht h- 187 EXAMPLE 6
nmet hane- 1-vyl [err] 51 sul f onat e

Biochemical tests
It has been shown that, at nanomolar concentrations, compounds according to the
invention, such as 3-(morpholin-4-ylmethyl)-5-methyl-6-(naphth-1-ylcarbonyl)-
2,3-dihydropyrrolo[1,2,3-de]-1,4-benzoxazine  methanesulfonate and  1-(2-
5 (morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-methoxyindole,  are
capable of substantially increasing the DNA synthesis rate of human B cells co-
stimulated with anti-Ig antibodies (increase of about 40% in the thymidine
absorption).
When the selective CB; receptor antagonist SR 141716A was used over a wide
10  concentration range at the same time as the compound CP 55940 (or A°-THC or
WIN 55212-2) at 10® M, no blocking effect was observed.
The same phenomenon, i.e. an increase in the growth of B cells, could be
observed using another activation route consisting in stimulating human B cells by
bringing the CD 40 antigen into contact with monoclonal antibodies presented by
15 L CD W32 cells.
The compounds (I) and (I') according to the invention and their salts, where
appropriate, showed a 30 to 1000 times greater in vitro affinity for the peripheral
human cannabinoid receptors (CB;) than for the central human receptors (CB))
expressed in Chinese hamster ovary (CHO) cells. Affinity binding tests were
20 carried out under the experimental conditions described by Devane et al.
(Molecular Pharmacology (1988) 34, 605-613) with membranes derived from cell
lines in which the CB; and CB; receptors were expressed (Munro et al., Nature
(1993) 365, 561-565).
The preferred compounds are as follows:
25  * 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-methoxyindole;
* 1-(naphth-1-ylcarbonyl)-3-(2-(morpholin-4-yl)ethyl)indole methanesulfonate;
* 2-methyl-1-[2-(1-methylpiperidin-2-yl)methyl]-3-(naphth-1-ylcarbonyl)indole;
* (+)-(2-methyl-4-(morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrelo[3,2,1-ij]-
quinolin-1-yl)naphthalen-1-ylmethanone methanesulfonate;
30 * 4-[2-[1-[(naphth-1-yl)methylene]-1-methylinden-3-yl]ethylJmorpholine;
* 4-[2-[1-[1-(4-methoxynaphthyl)methylene]-1-methylinden-3-yl]ethyljmorpho-
line;
* 4.[2-[1-[(9-anthryl)methylene]-1H-inden-3-yl]ethylJmorpholine;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
35 methoxyindole;
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* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole;

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
(trifluoromethyl)indole; and

* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-fluoroindole.

A particularly preferred compound is 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-
bromonaphth-1-ylcarbonyl)-7-methoxyindole, whose affinity for the CB, receptor
is greater than 1000 nM and for the CB; receptor is 1.8 nM.

Furthermore, the compounds according to the invention behave in vitro as specific
agonists for the human CB; cannabinoid receptors relative to the CB; receptors
expressed in CHO cells. In fact, by binding specifically to the CB; receptors, they
reduce forskolin-stimulated cAMP production by inhibiting the adenylate cyclase.
The tests were carried out under the experimental conditions described by
Matsuda et al. (Nature, 1990, 346, 561-564).

By way of example, the following adenylate cyclase 50% inhibitory
concentrations, ICsp, were calculated for 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-
(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole:

ICs0 = 1 nM in the case of CB,

ICso = 1 uM in the case of CB;.

The compounds according to the invention also possess an in vivo affinity for the
cannabinoid receptors present in mouse spleen when they are administered
intravenously, intraperitoneally or orally. The tests were carried out under the
experimental conditions described by Rinaldi-Carmona et al. (Life Sciences, 1995,
56, 1941-1947).
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CLAIMS

Use of specific human CB; receptor agonists for the preparation of

immunomodulating drugs.

2.

Use according to claim 1, characterized in that the specific human CB;

receptor agonists are the compounds of formula (I) or (I') below:

¢y (I

in which:

R; is a group selected from the groups -CH>CHR (NRgR1; -(CH2)2NR'¢R';1;
-CHRoCH,;NR'¢R'1;; -(CH2)nZ and -CORg;

R’} is the group -CH,CHR (NRgR;; or the group -(CH2),NR'¢R’y);

R; and R’; are hydrogen, a halogen or a (C;-Cy)alkyl;

R; is hydrogen, a (C;-Cs)alkyl or a group selected from the groups
-CH>CHRoNRgR}}; -(CH2);NR'gR’;) and -CORg;

R'; is the group =CR¢Rs;

R4 has one of the meanings given for Rs or is a group -CORg;

Rs is hydrogen, a (C,-Cy)alkyl, a (C{-Cy)alkoxy, a halogen atom, a group CF3, a
group OCF; or a (C;-Cy)alkylthio;

R’s has one of the meanings given for Rs and is in the 5- or 6-position of the
indene ring;

Re 1s hydrogen or a (C;-Cy)alkyl;

R'g is a (Cy-Cy)alkyl;

R; has one of the meanings given for Rs, or R7 and Ry together form a group
-Y-CH;- bonded to the indole ring in the 7-position by the group Y;

Rs is a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen, a (C;-Cs)alkyl and a (C;-Cs)alkoxy; or a polycyclic radical selected

) A
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51 Biochemical tests It has been shown that, at nanonvol ar

concentrati ons,
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conpounds according to the invention, such as

yl rtsisy éeﬁl—{ﬁ%tﬁ@ﬁhc% (naphth- 1 -ylcarbo

s

2- et hyl 23- (napht h- 1 | i
l FA L

benzoxazi_ne nmet hanesul fc")q@%g %HE%*ﬂ IAS BEEN

z
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from a naphth-1-yl, a naphth-2-yl, a 1,2,3,4-tetrahydronaphth-1-yl, a 1,2,3,4-
tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yl and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or
monosubstituted or disubstituted by a substituent selected from a (C;-Cy)alkyl, a
(Ci-Cylalkoxy, a (C;-Cylalkylthio, a halogen, a cyano, a hydroxyl, a trifluoro-
methyl and an imidazol-1-yl;

- Ryo and Ry; together are a group selected from the groups -CH,-O-CH,-
CR12Ri3- and -(CH,),-CRi2R 13-, in which the carbon atom substituted by Rz
and R;3 is bonded to the nitrogen atom;

- R'jy is a (Cy-Cylalkyl, or R'y; and R'q, together with the nitrogen atom to which
they are bonded, form a group selected from morpholin-4-yl, thiomorpholin-4-
yl, piperidin-1-yl and pyrrolidin-1-yl groups;

- Ryz and R,3 independently of one another are each hydrogen or a (C,-Cs)alkyl;

-nis2,3,4o0r5;

- pis2or3;

- Z 1s the methyl group or a halogen atom; and

- Y is the methylene group or the oxygen atom,

with the proviso that, in formula (I), one and only one of the substituents R;, R; or

R4 is the group -CORg, and that:

*if Ry is -CORg, R3 is the group -CH>CHR,;(NR¢R;; or the group
-(CH3)2NR'¢R'1; and R4 has one of the meanings given for Rs;

*if Ry is -CORg, R; is a group selected from the groups
-CH,CHR|9NRgR;; CHRgCH>NR'¢R'yy; -(CH2)2NR'6R'1y and -(CH3).Z, R4 has
one of the meanings given for Rs and at least one of the groups Ry, Rs and Ry is
hydrogen; and

*if R4 i1s -CORg, R; is a group selected from the groups
-CH,CHR ;yNRgR; -CHRoCH,NR'¢R'yy; -(CH2),NR'¢R'; and -(CH3)oZ and R;
is hydrogen or a (C,-Cy)alkyl,
and their pharmaceutically acceptable salts.

3. Use according to one of claims 1 or 2, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) or (I') according to

claim 2 in which R or R’; is hydrogen or the methyl group.

4. Use according to one of claims 1 or 2, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) or (I') according to

claim 2 in which Rg is a naphth-1-yl group which is unsubstituted or substituted in

RN O A0 o



caipabl e of substantially increasing the DNA synthesis rate of human B cells
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an imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-

7-yl group.

5. Use according to one of claims | or 2, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) or (I') according to

claim 2 in which Rs or R's is hydrogen.

6. Use according to one of claims 1 or 2, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) or (I') according to

claim 2 in which -NR'¢R'}; is a morpholin-4-yl group.

7. Use according to any one of claims 1 to 6, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) in which:

- R; is hydrogen or the methyl group;

- Rg is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group;

- Rs is hydrogen;

- -NR'¢R’; 1s a morpholin-4-yl group; and

- Ry, R3, Ry and R are as defined.

8. Use according to any one of claims 1 to 6, characterized in that the specific

human CB, receptor agonists are the compounds of formula (I') in which:

- R’; 1s hydrogen or the methy!l group;

- Rg is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group;

- R's is hydrogen;

- -NR'¢R’j; 1s a morpholin-4-yl group; and

- R’y and R’; are as defined.

9. Use according to claim 1, characterized in that the specific human CB;

receptor agonists are the following compounds:

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-methoxyindole;

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-

methoxyindole; and

* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole,

* C L M S *
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The conmpounds (1) and (1') according to the invention and their salts,

wher e appropriate, Smyﬁget‘?[a?l?eerg R

t he peri pheral hunman

Affinity binding test ried

000 tines greater

invitro affinity for

t under the expkrine

?p“’éiptors (CB[err]) than for the central
human receptors (CB[ eiwglﬁm}ﬁﬂ i n Chinese hanster ova YH(WFFQ%%EE{W

condi tions described by Devane et al.
605-613) with nenbranes derived fromcell
CB[err]

(Mol ecul ar

receptors were expressed (Munro et al.,

Phar macol gy H\C%Q

lines in which the CB[err] and
Nat ure (1993) 365,

561-565). The prdtheir pbampoepalivisccapeblesaltol | ows: 25  *
1- (2- (norphol i pg 4- ytbﬁﬁaﬂﬂ@s'o%ﬁ}?ﬁdﬁ’ia'z 3- (napht h- 1-yl car bonyl ) - 7- net hoxyi ndol

€,

R4a

N

R,

/

I R, (Ia)

R, CORg

5  in which:

- Rja is the group -CH;CHR 1(NR¢R; or the group -(CH;),NR'6R'1;

- Rua is hydrogen, a (C;-Cy)alkyl, a (C;-C,)alkoxy, a halogen atom, a group -CFs,

a group -OCF; or a (C;-Cy)alkylthio;

- Rya is hydrogen, a (C;-Cy)alkyl, a (C,-C4)alkoxy, a halogen atom, a group -CF;,

10 a group -OCF; or a (C;-C,)alkylthio; and

- Ra, Rs and Ry are as defined for the compounds of formula (I) in claim 2,

and their pharmaceutically acceptable salts.

1.
- Ry is hydrogen or a methyl group;

15 - Rsa1s one of the following groups:

——(CH,);7—N

Compounds according to claim 10 of formula Ia in which:

O

~—CH;—CH——N—Me

—_— CHZ—

and

CH-N—Me

AR



* 1 -(naphth- 1 -ylcarbonyl)-3 -(2-(norpholin-4-yl)ethyl)indole

met ha,ngsul 0 aetn%p‘;c -methyl - 1

<[ 2-Thy I n-2-yl)methyl]-3-(naphth- 1 -yl carbonyl)indole; *
(+)-( | t ﬂgmrphol i n-4-yl nmethyl)-5, 6-di hydro-4H pyrrolo[3,2,1-ij]-
gui no t hal en- 1- yl net hanone ntt hanesul f onat e; QB S SHEE g
4-[2-[1-[(naphth- 1 -yl)nethyl ene]- 1-nethylinden-3-yl]et hy irxwﬁf’%&?@ﬁieﬁ,’ﬂ
4-[2-[1 -[1 -(4-nethoxynaphthyl)nethylene]- 1 S LAGE

-net hyl i nden-3-yl]ethyl ] morpho- line; * 4-[2-[1-[(9-anthryl)nethyl ene]-

1H i nden- 3-yl | etray,|HsnandFyphrerach Hydrogen,

1- (2- (mor phol i gﬁélf}}éh)p%%m'c{c)eﬁt‘i?éaﬂ?ta@éé'pfa%Ie(s%ItQr omonapht h- 1-yl carbonyl ) - 7- 35

met hoxyi ndol e;
12.  Compounds of formula (Ib;):

Ry

in which:
- R'1p is a group of the formula -CH,CHR (NRgR; or -(CH2):NR'¢R'11;
- Ry4p is hydrogen, a (C;-Cs)alkyl, a (C;-Cs)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C;-Cy)alkylthio;
10 - Ry is hydrogen, a (C;-Cs)alkyl, a (C,-Cs)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C;-Cs)alkylthio; and
- Ry, Rs, Rg, R%, Rs, Rio, Ry; and R'y; are as defined for the compounds of
formula (I) in claim 2,
with the proviso that:
15 1/ if CH,CHR (NRgR, is the group

—CH,~CH-N—CH, ,

Rub, Rs and Ry, are hydrogen and R; is hydrogen or the methyl group, Rg is other
than the naphth-1-yl group;
20  2/if CH,CHR(NRgR,; is the group

—CH,—CH-N—CH,

Rup, Rs and Ry, are hydrogen and R; is methyl, Rg is other than the naphth-1-yl

group,

AT



52 * 1-n-pentyl -2-nethyl - 3- (4- brormnapht h- 1-yl car bonyl ) - 7- met hoxyi ndol e; *
1- (2- (ror phol i n-4-yl)et hyl)-2-met ﬁlce 3-(4-brononapht h- 1-yl car bonyl ) -7-

(trifluoronethyl)i nd’@iséhe Been Rep
1- n- pentyl - 2- net hyl - WN‘H“\h 1- ygé:ar bonyl)-7-fluoroindole. 5 A

particularly preferre iT =
1- (2- (nor phol i n- 4- yI)ethyI) 2- et hyl - 3- (4- H‘C’S‘Lf.[E'ﬁm* e |
br ononapht h- 1-yl car bonyl ) - 7- met hoxyi ndol e, whose affini t%@LJ#&;&fﬁM .

recept or
P 3/1f -(CH2)2NR'¢R'}; is the group

—(CH,),—N 0 .

5 R is the methoxy group and R; is methyl, Ry is other than the naphth-1-yl group;
and
4/ if -(CH2),NR'sR'y; is the group

/N

— (CH,;—N o .

10 and R; and Ry, are hydrogen, Rg is other than the 4-bromonaphth-1-y! group.
13. Compounds of formula (Ib,):

4b

15  in which:
- R”yy is the group -(CH),.Z;
- Ry is hydrogen, a (C;-Cs)alkyl, a (C;-Cq)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C,-Cy)alkylthio;
- Ryp 1s hydrogen, a (C,-Cs)alkyl, a (C;-C4)alkoxy, a halogen atom, a group -CF3,
20 a group -OCF; or a (C;-Cy)alkylthio; and
- R2, Rs, Rs, R's, Rs, Rig, Ri1 and R’y are as defined for the compounds of
formula (I) in claim 2,
with the proviso that if Z is bromine, n is 3 or 4, R4p, Rs and Ry, are hydrogen and
R, is a methyl group, Rg is other than the naphth-1-yl and 4-methoxyphenyl
25  groups.

QT



is; greater than 1000 nM and for the CB[err] receptor is 1.8 nM

Furt hernore, the conpounds a%cor.di ng,to t he invention behave_in vitro as
15.5neet Has Been d .

specific agonists fo cannabi noid receptors relative to the
CB[err] receptors 10Cu p%mgafﬂ CHO %gl ls. In fact, by binding
specifically to the r rs, they reduce forskglin-stimlated
CAMP production by inhibiting the adenyl ate cycl ase. Thef Tiest S .c%rl: ile;d
out under the experimental conditions described by Matsuda et iﬁ;@jfé‘
1990, 346, 561-564). By way of exanple, the follow ng a&e—nyLaﬁg-.{:A. se 50%
i nhi bi tory 15 14. corfcurpquads @ﬁ@,ﬂ’ﬂ!ﬂ@[(ng’a}:] , were calculated for

1- (2- (norpholin-4-yl)ethyl)-2-nethyl-3- (4-bronmonaphth- 1
-yl carbonyl ) - 7- met hoxyi ndol e: 4b

COR,

7

/| —R, )

R;

R, R,

5 inwhich:
- R""1p is a group of the formula -CHRoCH>NR'¢R'y;;
- Ryp 1s hydrogen, a (C;-Cy)alkyl, a (Cy-Cs)alkoxy, a halogen atom, a group -CF3,
a group -OCF; or a (C;-Cs)alkylthio; and
- Rz, Rs, R, R's, Ry, Rg, Ro, Ry, Ry; and R'y; are as defined for the compounds of
10  formula () in claim 2, '
with the proviso that if NR'¢R'y; is the group

/N
N o .
__/

15 Y is oxygen, R; is the methyl group and R4, and Rs are hydrogen, Rg is other than
the naphth-1-yl, 4-bromonaphth-1-yl and 5,7-dibromonaphth-1-yl groups.
15. Compounds of formula (Ic):

(c)

20  in which:
- Ric is a group of the formula -CH,CHR|(NRgR;j;; -(CH3)2NR'¢Rjy;
-CHRyCH;NR'¢R'}; or -(CH3)nZ;

O R A



IC[err] =1 nMin the case of CB[err] Ierr] =1 [err]Min the case of
CB#_“ergh etHasTg}enmwpﬁdunds according to the invention al so possess an in vivo
af

1m “ﬁﬂ\\ﬂ‘ﬁ“ﬁo cannabi noi d receptors present in nDurse spl een _when
theg %} red intravenously, intraperitoneally or jonakldfrs _
wer ut under the experinental é@nditions descri b!e'ci’ﬂg SHEETTIAS BEHP

YREPLACE
Rinal di - Carnona et al . (Life Sciences, 1995, 56, 1941- 1947y CtACED

- Rsc is hydrogen or a (C;-Cs)alkyl; and
- Rz, Rs, Rg, R'6, Ry, R, Rg, Ry, R'11, n and Z are as defined for the compounds
of formula (I) in claim 2.
16.  Compounds according to claim 15 of formula (Ic) in which:
5 - Rjsc and Rs are each hydrogen; and
- Ry¢, Ra, Ry and Rg are as defined for the compounds of formula (Ic) in claim 15.
17.  Compounds of formula (I'a):

10
in which:
- R’ is the group -CH,CHRoNRgR;; or the group -(CH;);NR'¢R"1};
- R’> is hydrogen, a halogen or a (C,-Cy)alkyl;
- R'3 is the group =CR¢Rs;

15 - R’sis in the 5- or 6-position of the indene ring and is hydrogen, a (C,-Cs)alkyl, a
(Cy-Cs)alkoxy, a halogen atom, a group -CF;, a group -OCF; or a (C;-
Cg)alkylthio;

- Rg 1s hydrogen or a (C,-Cs)alkyl;
- R'g is a (C)-Cy)alkyl;

20 - Rgis a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen, a (C,-Cs)alkyl and a (C,-Cj)alkoxy; or a polycyclic radical selected
from a naphth-1-yl, a naphth-2-yl, a 1,2,3,4-tetrahydronaphth-1-yl, a 1,2,3,4-
tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yl and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or

25 monosubstituted or disubstituted by a substituent selected from a (C;-Cy4)alkyl, a
(Ci-Cy)alkoxy, a (C,-Cy)alkylthio, a halogen, a cyano, a hydroxyl, a trifluoro-
methyl and an imidazol-1-yl;

- Rigp and R, together are a group selected from the groups -CH,-O-CH,-
CR2R 13- and -(CH7),-CRi2R 13-, in which the carbon atom substituted by R
30 and R;3 is bonded to the nitrogen atom;

AR )



AIVENDED CLAI M5 FOR ENTRY | NTO NATI ONAL PHASE | Use of specific human
CB[err] receptor agonists of forrmula (1) or (1') below J[err] 5 in which: -
R-err] is a group sehiesHeadial BRAREMRQrOUps -CH err] CHR{err] NRlerr] Rierr];
-(CHerr])NR [err]R [ ]CH[e ]NR'[err]R'[err T S -
-(CHerr])[err]z and! ’ ml [err |s the group H[SSHE”ET"{ASBEEN?
-CH err]CHR err] NR[er e group -(CHerr])[erridR [&r’#ﬁ%%rr]; !
10 - Rerr] and R [err] are hydrogen, a hal ogen or a
err err])al kyl err] is hydrogen, a err err])alkyl or a
é%up ]se|C[ect eL)an%]at(ﬁ‘e (gsaﬂgx]sor R'n Xnd R%, together(“(l:l[th the] mt(r:([)gen gt())m to )(vhlch

they are bonded, form a group selected from morpholin-4-yl, thiomorpholin-4-

yl, piperidin-1-yl and pyrrolidin-1-yl groups; and
- Ri2 and R,; independently of one another are each hydrogen or a (C,-Cy)alkyl,
5  with the proviso that:
1/if R'; is the group

'_"'(CHz)z —N 0

10 and R’;, R's and Rg are hydrogen, Rg is other than the 4-methoxynaphth-1-yl, 4-
hydroxynaphth-1-yl and 9-anthryl groups; or
2/ if R’} s the group

—(CH,),—N 0

15
R'> is methyl and R's and Rg are hydrogen, Rg is other than the naphth-1-yl and 4-
methoxynaphth-1-yl groups.
18.  Compounds of formulae (Ia), (Ib;), (Iby), (Ib3) and (Ic), characterized in
that they are selected from the following compounds:

20 * 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-fluoronaphth-1-ylcarbonyl)-7-
methoxyindole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-
methoxyindole;
* ]-n-pentyl-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-methoxyindole;

25  *(-)-3-(morpholin-4-ylmethyl)-5-methyl-7-(5,7-dibromonaphthylcarbonyl)-2,3-
dihydropyrrolo[1,2,3-de]-1,4-benzoxazine methanesulfonate;
* (+)-(2-methyl-4-(morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrolo[3,2,1-ij]-
quinolin-1-yl)naphthalen- I-ylmethanone methanesulfonate;
* 1-(naphth-1-ylcarbonyl)-3-(2-(morpholin-4-yl)ethyl)indole methanesulfonate;

30  * 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
methoxyindole;

R O R



CJ-l[err]CJ—lR[err]NR[err]R[err]

gi
(

and Is in the 5- or 6- p05|t|m.o.at.

ring, - Rerr] is hydrogen or a (Cerr]-Cerr])al kyl, 20 - R'[err]
(derr]-Cerr])alkyl; - Rerr] has one of the meanings given for Rerr], or
R err] and R[ &rlrj-petmgle?-hethyl-Gr{Ertmomonaphth- 1 -ylcarbonyl)-7-methoxyindole;

10

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-(trifluoro-
methyl)indole;

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
(triftuoromethyl)indole;

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
fluoroindole;

* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-fluoroindole; and

* 1-(2-(morpholin-4-yl)ethyl)-2,7-dimethyl-3-(4-bromonaphth- 1 -ylcarbonyl)-
indole.

19.  Pharmaceutical composition in which a compound according to any one of
claims 10 to 17, or one of its pharmaceutically acceptable salts, is present as the

active principle.

A A

-(CHerr])[err]NR [err]R [err] and -COR[err];
[err] is the group CR[err]R[err] - R[err] has one of the rreani ngs
n for Rs or |sah

R
CE/ err]-Cerr])al kyl,

hoet fplas eplacdd; S hydro en,
rr]) oxy, a haI ogen a
Crlerr], a group OCF[ rr] rr])aI kyl t hi o: err m%és?’n
t he nmeani ngs given f err ene
n

Ts a



-Y-CH err]- bonded to the indole ring in the 7-position by the group Y; -
Rl err] is a phenyl nonosubstituted to retrasubstituted by a substiuent
selected froma halogen, a (CJerr]-Cerr])al kyl and a
(derr]-Cerr])al koxy; or a polycyclic radical selected 25 froma
napht h-1-yl a naphth-2-yl, a 1,2,3,4-tetr§13hydronapht h-1-yl, a 1,2, 3, 4-
t et rahydronapht h-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a
benzot hien- 3-yl and a 2-. 3-, 4- or 8-quinolyl, said polycyclic radicals
bei ng unsubstituted or 54

ABSTRACT

The use of human CB, receptor-specific agonists of formula (I) or (I') for

preparing immunomodulating drugs is disclosed. In formulae (I) and (I), R, is a

5 group selected from -CH,CHR;(NRgR;;, -(CH3),NR'¢R'1;, -CHRoCH,;NR'6R'y,

-(CH2)nZ and -CORg; R'; is a -CH,CHR oNRgR,; or -(CH2)2NR'6R'y; group; R;

and R’; are hydrogen, halogen or C;4 alkyl; R; is hydrogen, C,.4 alkyl or a group

selected from -CH;CHRoNRgR 1, -(CH2),NR'6R’;; and -CORg; R'; is a =CRgRg

group; R4 has one of the meanings given for Rs or is a -CORg group; Rs is

10 hydrogen, C,4 alkyl, C,4 alkoxy, a halogen atom, a CF; group, an OCF; group or

C\4 alkylthio; R's has one of the meanings given for Rs and is in the 5 or 6

position of the indene ring; R¢ is hydrogen or C,4 alkyl; R's is Cy4 alkyl; Ry has

one of the meanings given for Rs or R; and Ry together form a -Y-CH;- group

attached to the indole ring in the 7 position by a group Y; Ry is phenyl substituted

15  one to four times by a substituent selected from halogen, C,.4 alkyl or C}.4 alkoxy;

a polycyclic ring selected from naphth-1-yl, naphth-2-yl, 1,2,3,4-tetrahydronaphth-

1-yl,  1,2,3,4-tetrahydronaphth-5-yl, anthryl, benzofuryl, benzothien-2-yl,

benzothien-3-yl, 2-, 3-, 4- or 8-quinolyl, said polycyclic rings optionally being

substituted once or twice by a substituent selected from C) 4 alkyl, C; alkoxy, C;.

20 4 alkylthio, halogen, cyano, hydroxyl, trifluoromethyl and imidazol-1-yl; R;¢ and

Ry; together are a group selected from -CH,-O-CH,-CR3Ri3- and -(CHz),-

CR2R13-, wherein the carbon atom substituted by Ry and R;; is attached to the

nitrogen atom; R'y; is Ci4 alkyl; or R'j; and R's, taken together with the nitrogen

atom to which they are attached, form a group selected from morpholin-4-yl,

25  thiomorpholin-4-yl, piperidin-1-yl and pyrrolidin-1-yl; each of R;; and R,; is

independently hydrogen or Ci4 alkyl; nis 2, 3, 4 or 5; p is 2 or 3; Z is a methyl
group or a halogen atom; and Y is a methylene group or an oxygen atom.

Application: immunomodulating drugs



nonosubstituted or disubstituted by a subsgiituent selected froma
(dJerr]-derr])alkyl, a ((Jerr]-(err])al koxy, a ((Jerr]-Cerr])al kylthio,
a hal ogen, a cyano, a hydroxyl, a trifluoro- nethyl and an im dazol -1-yl:
Rlerr] and Rlerr] together are a group selected from the groups
-CHerr]-OCHerr]- 5 CRlerr]Rerr]- and
-(CHerr])[err]-CRlerr]R err]-, iggwhEohptire.scar ponsat om substituted by

Rlerr] and Rlerr] is bonded to thé nitrogen atom - R [err] is a
(derr]-Cerr])alkyl, or R[err] and R[err], together with the nitrogen

atomto which they arc bonded, f .sel i i n-4-
£y ormor il 1 n-La-y1, iR -E5 PSR IR 6 1 GRReL. BogRUge:

formules (I) ou (I') ci-apres :

(D 1
dans lesquelles :
- Ry représente un groupe choisi parmi les groupes ~-CH2CHR1oNRgR11
-(CHA)2NR'gR'{ 1 ; -CHRQCHANR'gR'1 1 ; ~(CH2)pZ et ~CORg ;
10 - R'; représente le groupe ~-CHyCHRgNRgR]1 ou le groupe ~(CHa)»NR'6R'11;
~ Ry et R'7 représentent 'hydrogene, un halogeéne ou un (C1—-Cyalkyle; -
- R3 représente ['hydrogeéne, un (C1-Cy)alkyle ou un groupe choisi parmi les groupes
—-CH»CHR{gNRgR11 ; -(CH2)2NR'gR' 1 et ~-CORg ;
- R'3 représente le groupe = CRgRg;
15 - Ry a l'une des significations données pour R3 ou représente un groupe —-CORg ;
.= Rg représente l'hydrogéne, un (C1-Cyalkyle, un (C1-Cyalcoxy, un atome
d'halogéne, un groupe CF3, un groupe OCF3, un (C1-Cy)alkylthio;
- R's a l'une des significations données pour Rs et est en position 5 ou 6 du cycle
indéne ; .
20 - Rg représente 'hydrogéne ou un (Cy-Cyalkyle ;
— R'g représente un (C1-Cy)alkyle ;
— Ry a l'une des significations données pour R5 ou bien Ry et Rg constituent
ensemble un groupe —Y~CH2- lié au cycle indole en position 7 par le groupe Y ;
- Rg représente un phényle susbtitué une a quatre fois par un substituant choisi
25  parmi: un halogéne, un (C1-Cy)alkyle et un (C1-Cylalcoxy ; un polycycle choisi

parmi un napht-1-yle, un napht-2-yle, un l,2,3,4—tétrahydronapht—1—]lf, un

FEUILLE MODIFIEE



- Rerr] and R err] independently of one a% t her are each hydrogen or a
(Jerr]-(err])alkyl; - nis 2,3,4 or 5; g|520r 3; - Zis the nethyl
group or a hal ogen atom and 15 - Yis the nmethylene group or the oxygen
atom with the proviso that, in formula (1), one and only one of the
substituents Rerr], Rerr] or R[err] Is the group -COR[err], and that: *

If Rerr] is - is the gro -CHerr err]NR err er
or the group - q@%é}r %t5af1§1rp]1 ":1‘] F&“‘?%‘?[F viey g [W‘¥¥9%a§“%§%hlc%% yle
meani ngs gi ven f0pbeBloetitd-3 4R, un 2-,3- 47 ouf 3 RuBHdIdle, 1&dits PORCGEIES iRl Sk

is a group selected from the ‘groups
substitués ou substitués une ou deux fois par un substituant choisi parmi : un (Cy~

Cy)alkyle, un (C;~Cyalcoxy, un (C;-Cyalkylthio, un halogéne, un cvano, un
5  hydroxyle, un trifluorométhyle, et un imidazol-1-vle ;
- Rip et Ryp ensemble représentent un groupe choisi parmi les groupes
-CHz-0-CHz-CR 2R3~ et =(CH2)p-CR12R3~, dans lesquels l'atome de
carbone substitué par Rj2 et R5 est li¢ a l'atome d'azote ;
- R'y1 représente un (C1-Cyalkyle
10 ou bien R'{1 et R'g constituent avec l'atome d'azote auxquel ils sont liés un groupe
choisi parmi les groupes morpholin—4-vle, thiomorpholin—~4-yle ; pipéridin~1~yle et
pyrolidin-1-vle ;
- Rq7 et Ry3 représentent chacun, indépendamment ['un de ['autre, ['hydrogéne ou un
(C1-Cyalkyle ;
15  -~nest2,3,40ul;
-pest2oul;
- Z représente le groupe méthyle ou un atome d'halogene ;
- Y représente le groupe méthyléne ou 'atome d'oxygene ; -
a la condition que dans la formule (I) un et un seul des substituants R1, R3 ou Ry
20 représente le groupe ~-CORg et que :
* lorsque Ry représente -CORg, alors R3 représente le groupe
~CH>CHR1gNRgR11 ou le groupe -(CHa)sNR'gR'1; et Rg a l'une des
- significations données pour Rs ;
* lorsque R3 représente ~CORg, alors Ry représente un groupe choisi parmi
25 les groupes ~-CH»CHR1gNRgR11 ; CHRgCH2NR'gR'11 ;
-(CH2)2NR'gR'11 et =(CH2)pZ ; Ry a l'une des significations données pour Rs et au
moins l'un des groupes Ry, R3 et Ry représente 'hydrogene ;
* lorsque Ry représente ~CORg, alors Ry représente un groupe choisi parmi
les groupes -CH7CHR19NRgR11 ; ~-CHRgCH2NR'gR'11 ;
30 —(CHp)aNR'gR'17 et <(CH2)pZ et R3 représente ['hydrogéne ou un (C1-Cy)alkyle,
et leurs sels pharmaceutiques acceptables, pour la préparation de médicaments

immunomodulateurs.
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-CH err]CHRerr]NR[err]Rerr] ; -CHRerr]CHerr]NRerr]R [err];
-(CHerr])[err]NR [err]Rlerr] and -(CHerPf)[err]Z, Rerr] has one of the
nmeani ngs given for Rlerr] and at |east one of the groups Rerr], Rerr] and
Rlerr] is hydrogen: * if Rerr] is -CORerr], Rerr] is a group selected
fromthe groups 25 -CI-l[err]Cl—lR[err]NR[err]R[err],,
-CHR[err]CH err]NRlerr]R [err]; CHerr])[err]NR [err]R [err] and
tg CH[erL 1)[erR]z and Rtdisaton %clwy SHEHIGHOR 1¢ GPRFFISEE W rq 94 Iy 32onHeEs

ei r pharnmaceut i W
nmodul ati ng drg%w qéjes%ua}gg@&gg?ﬁdﬁ%aﬂxfgo%?% ér%mgpo% ﬁa)c?g%{ng%gégc?u at the
speci fi c humansgRirRE R, ROR', ré;ﬁé@ﬂtedrh\a@gmmlslcamjphhmthﬁnpounds of formula

(1) or (1") in which Rerr[ or R'[err] IS
3. Utilisation selon [a revendication 1, caractérisée en ce que les agonistes
5  spécifiques du récepteur CB2 humain sont les composés de formule(s) (I) ou (I'), dans
lesquelles Rg représente un groupe napht-l-yle non substitué ou substitué cn
position 4 par un fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un
groupe imidazol-1-yle ; un groupe napht-2-yle ; un groupe benzofur—4-vle ou un
groupe benzofur-7-yle.

10 4. Utilisation selon la revendication 1, caractérisée en ce que les agonistes
spécifiques du récepteur CB» humain sont les composés de formule(s) (I) ou (I'), dans
lesquelles R5 ou R's représente I'hydrogene.

5. Utilisation selon la revendication 1, caractérisée en ce que les agonistes
spécifiques du récepteur CB- humain sont les composés de formule(s) (I) ou (I), dans

15  lesquelles -NR'gR'] ] représente un groupe morpholin-4-yle.

6. Utilisation selon l'une quelconque des revendications 1 & 3, caractérisée
en ce que les agonistes spécifiques du récepteur CBo humain sont les composés de
formule (I), dans laquelle :

- Ry représente |'hydrogéne ou le groupe méthyle ;

20 - Rg représente un groupe napht-1-yle non substitué ou substitué en position 4 par
un fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe
imidazol-1-yle ; un groupe napht-2-yle ; un groupe benzofur-4-yle ou un groupe

" benzofur-7-yle.
~ Rs représente 'hydrogene ;
25 - =NR'gR'1] représente un groupe morpholin-4-yle ;
- Ry, R3, Ryq et R7 étant tels que définis dans la revendication 1.
7. Utilisation selon l'une quelconque des revendications 1 a 5, caractérisée
en ce que les agonistes spécifiques du récepteur CBp humain sont les composés de
formule (I'), dans laquelle :

30 - R';représente I'hydrogéne ou le groupe méthyle ;

- Rg représente un groupe napht-1-yle non substitué ou substitué en position 4 par

un fluor, un chlore, un brome, un méthyle, un cyano, un méthoxy, un groupe

FEUILLE MODIFIEE



hydrogen or the nethyl group. 3. Use according to claim 1,
characterized in that the specific human dé[err] receptor agoni sts are the
conpounds of formula (1) or (1') in which Rlerr] is a naphth- 1-yl group
which is unsubstituted or substituted in the 4-position by a fluorine, a 35
chlorine, a bromne, a nethyl, a cyano, a nethoxy or an imdazol-1-yl

orour: 3 Mo R-Y\0r U, benol U 80U ohe PRl U Ll
human CBlerr] penzofur-7-yle ;

- R'5 représente |'hydrogéne ;

- =NR'gR'{ 1 représente un groupe morpholin-+-yle ;

5 =R’y et R'3 étant tels que définis tels que définis dans la revendication 1.

8. Utilisation selon la revendication 1, caractérisée en ce que les agonistes

spécifiques du récepteur CBo humain sont [es composés ci~apres :

*le 1-(2~(4-morpholinyl)éthyl)-2-méthyl-3—(1-naphtylcarbonvi)-7-méthoxv

indole ;

10 *le 1-(2—(4-morpholinyl)éthyl)-2-méthvl-3-(4-bromo-1-naphtvicarbonyl)-7-

méthoxyindole ;

* le 1-n-pentyl-2-méthyl-3-(4-bromo-1-naphtvicarbonyl)~-7-méthoxyindole,

et leurs sels pharmaceutiquement acceptables.

9. Composés ce formule Ta :

15

(Ia)

et leurs sels pharmaceutiquement acceptables,
" dans laquelle :
- Rz, représente le groupe -CHoCHR{gNRgRi; ou le groupe
20 —~(€Hz)2NR'6R'11;
- Ry, représente l'hydrogeéne, un (Cj-Cyalkyle, un (Cy-Cy)alcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (C;-Cy)alkylthio ;
- Ry, représente I'hydrogéne, un (Cy-Cgyalkyle, un (C;-Cy)alcoxy, un atome
d'halogene, un groupe —CF3, un groupe ~OCF3 ou un (C1-Cy)alkylthio ;
25 - Rp, R5 Rg sont tels que définis pour les composés de formule (I) dans la
revendication 1, & la condition que lorsque Ry est le groupe p—chlorophényle, Rs en

position 5 est I'hydrogéne ou le groupe méthoxy, R, est le groupe méthyle, R,, et R,,
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receptor agonists are the conmpounds of for.

la (1)

or (1'") in which Rerr]

or R[err] is hydrogen. 5 5. Use accdiding to claim 1, characterized
in that the specific human CB[err] receptor agonists are the conpounds of

formula (1) or (1') in which -NR[err]R [err]

Use according to any one of claims 1to 5

speci fic human rec onlst
in which: 10 093}5 %enles Eﬁld&

is a norpholin-4-yl group. 6.

charact erized in that the

o Db R clomad s font

napht h-1-y|  grigemiqned o aﬁfemsu%hwwfﬂoﬁm %UB&HJ uted in the 4-position
hyl , & cyano, a nethoxy or an

10. Composes selon la revendication 9, de formule [a dans laquelle :

by a fluorine, achlorlne a bromne, a net

- Ro est ['hydrogéne ou un groupe méthvle ;

5  ~Rgjjestl'undes groupes ci-aprés :

/N

— (CH,),~N

O

S

-CH2—CH——N— Me

N

-CHy—CH— .\I>—~ Me

et leurs sels pharmaceutiquement acceptables.

- Rya, R3, R7, sont chacun 'hydrogéne

11. Composés de formule (Ib):
10
Rab
COR,
R ~ |
; | (Ib))
\' T/ R,
R‘,'b Rllb
dans laquelle :
- R'ip représente un groupe de formule -CHHhCHRigNRgRi; ou
-(CH2)2NR'6R'11 5
15 - Rygp représente I'hydrogéne, un (Cyj-Cylalkyle, un (C;-Cy)alcoxy, un atome

d'halogene, un groupe ~CF3, un groupe ~OCF3 ou un (Cj-Cy)alkylthio ;

- R7p représente l'hydrogéne, un (Cy{-Cy)alkyle, un (C1-Cylalcoxy, un atome

d'halogene, un groupe -CF3, un groupe ~OCF3 ou un (C1~Cy)alkylthio ;

7. LE MODIFIEE



I m dazol - 1-yl group: a naphth-2-yl group; benzofur-4-yl group or a

benzofur- 7-yl group: 15 - Rerr] is hy roogen; - NR[err]R Jerr] is a
nor pholin-4-yl group; - Rerr], Rerr], Rerr] and Rerr] are as defined in
claim1l. 7. Use according to any one of clains 1 to 5, characterized in

that the specific human CB[err] receptor agoni sts are the conpounds of

formula (1) |nV\/n 2 ' dro n.ary he net hyl qgroup;, -
Rlerr] is a napﬁt” J1R9’| Qéro@p}g@%ﬂﬂ Ctg ’B“fgft(ﬁ‘f: 3%1815 p@ﬂf)?%éictoﬂ’ti’@ﬁegiqq t he
4-posi tion by frhllkdqD)idags ladceddaaiinel ;a br om ne, a nmethyl, a cyano, a
met hoxy or an

- au moins l'un des groupes R, R, ¢t R, représente 'hvdrogéne ;

a la condition que :

5 1/ Ry et Ry ne représentent pas simultanément 'hvdrogéne ;

2/ lorsque ~(CH2)oNR'gR'1 1 représcite le groupe
—(CH,),—/N O ., Ry estle groupe méthoxy et R, est le methyle

alors Rg est différent du groupe 1-naphtvle ;

12, Composés de formule (Ibn) :

(1b)

10
dans laquelle :
- R"1p représente le groupe -(CH?2)1Z ;
- Ryp représente l'hydrogéne, un (Cy-Cyalkyle, un (C1-Cyalcoxy, un atome
d'halogéne, un groupe ~CF3, un groupe ~OCF3 ou un (Cy-Cy)alkylthio ;
15 - R7p représente 'hydrogéne, un (Cy~Cylalkyle, un (Cy-Cy)alcoxy, un atome
- d'halogéne, un groupe —~CF3, un groupe ~OCF3 ou un (C1~Cy)alkylthio ;
- R9, Rs et Ry étant tels que définis pour les composés de formule (I) dans la
revendication 1,
~ au moins l'un des groupes R, R, et Ry, représente ['hydrogene ;
20 a condition que :

— lorsque Z est le brome, n est 3 ou 4, Ryp, R35 et Ry sont 'hydrogéne et Rp
est un groupe méthyle alors Rg est différent des groupes 1-napthyle et 4-méthoxy-
phényle ;

— lorsque Z est le groupe méthyle, R, R; et Ry, sont I'hydrogeéne, R, est le

25  groupe méthyle alors Rq est différent du groupe 1-naphtyle.
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I m dazol -1-yl group; a naphth-2-yl group; A benzofur-4-yl group or a

benzofur- 7-yl group; 25 - R[err] is hydrogen: - NR[err]R [err] is a
‘norpholin-4-yl group; - R[err] and R[err] are as defined in claim1. 8.
Use according to claim1, characterized in that the specific human CB[err]
receptor agonists are the follow ng conpounds: 30 * 1

-(2- (nor phol i py 4-yl) et hyil );- 2- net hyl -3- (napht h-
1-yl car bonyl ) -"7- m#%rggg%éﬁggf%r?mie éfb3) '

1-(2- (morpholin-4-yl)ethyl)-2-mety] - 3-(4-brononapht h-1-yl carbonyl ) -7-
met hoxyi ndol e; )

| COR,
/\Ii_____
R—~ ] | (Ib-)
R
N
R7 R'" b

dans laquelle :
- R"1p représente un groupe de formule ~-CHRgCH2NR'gR' 1 ;
S - Ryp représente l'hvdrogene, un (Cy-Cyalkyle, un (Cy-Cjlalcoxy, un atome

d'halogéne, un groupe —CF3, un groupe —~OCF3 ou un (C{~Cy)alkylthio;
- Rp, R3, R'g, R, Rg, Rg et R’y étant tels que définis pour les composés de formule
(D) dans la revendication 1,
~ au moins l'un des groupes R, Ry et Ry, représente 'hvdrogéne ;

10 a la condition que :
lorsque R';; et R'; constituent avec 'atome d'azote auquel ils sont liés un groupe choisi
parmi les groupes morpholin—4-vle, thiomorpholin-4-yle, pipéridin~1-vyle et
pvrrolidin-1-vle, Y représente l'oxvgéne, R, représente un phényle, un napht-1-vle,
un napht-2~-yle ou un 2-, 3-, 4- ou 8-quinolvle, alors R,, et Rs ne sont pas choisis

15  parmi I'hydrogene, un (C,_.C,)alkyle, un (C,~C,) alcoxy ou un atome d'halogene.

14. Composés de formule (Ic) :
CORg
Rse
/
R; | o)
) —R,
T/
R7 th.

dans laquelle :

20 - Rjc représente un groupe de formule ~-CH2CHR1gNRgR11, -(CH2)2NR'gR'11,
~CHRgCH»aNR'gR'1 1 ou ~(CH»2),Z .
- R3c représente I'hydrogéne ou un (C1-Cy)alkyle ;

FEULLE MODFES



* 1-n-pentyl - 2- met hyl - 3- (4- br omonapht h- 1- yscar bonyl ) - 7- met hoxyi ndol e. and
thcir pharmaceutically acceptable salts. 9. Conpounds of. formula |a:
[err] and their pharnmaceutically acceptable salts, 5 in which: - Rerr]
is the group -CH err]CHRerr]NR[err]R[err] or the group
-(CHerr])[err]NR [err]R [err] ;

- R, Rs, Rg, R'g, R7, Rg, Rg, Ryp, R'[1, n et z sont tels que définis pour les
composés de formule (I) dans la revendication 1,

a la condition que lorsque Ry, Ry, R, et R sont 'hydrogéne, R, est le groupe

/N

'(CH:.)Q N o .

/

R est différent du groupe 4-méthoxyphényle, napht-1-yle ou napht-2-yle.

13. Compos¢s sclon la revendication 14 de formule (Ic) dans laquelle :

- R3¢ et Ry représentent chacun I'hydrogéne ;

- R1c, Ra, Ry, Rg éant tels que définis pour les composés de formule (Ic) dans la
10 revendication 14.

16. Composés de formule (I'a)

dans laquelle :

- R'p  représente  le groupe ~CHoCHRjgNRgRjy; ou le  groupe
15 ~(CH2)2NR'6R'11 ;

- R’ représente I'hydrogéne, un halogéne ou un (C1-Cy)alkyle ;

- = R'3 représente le groupe = CRgRg ;

- R'5 est en position 5 ou 6 du cycle indéne et représente 'hydrogéne, un (Cy-

Cylalkyle, un (Cy~Cy)alcoxy, un atome d'halogéne, un groupe ~CF3, un groupe
20 -OCF3, un (C{-Cyalkylthio ;

- Rg représente ['hydrogéne ou un (C1-Cy)alkyle ;

- R'g représente un (C1-Cyalkyle ;

- Rg représente un phényle substitué une a quatre fois par un substituant choisi

parmi : un halogéne, un (Cy-Cy)alkyle ou un (C1-Cy)alcoxy ; un polycycle choisi
25 parmi un napht-l-yle, un napht-2-vle, un 1,2,3,4~tétrahydronapht~1-yle, un

1,2,3,4~tétrahydronapht-S-vle, un anthryle, un benzofuryle, un benzothién-2-vle,

un benzothi¢n-3-yle, un 2-3-4-, ou 8~quinolyle, lesdits polycycles étant non

FEUILLE MODIFIEE



- Rerr] is hydrogen, a (Cerr]- C[err])al% a (Jerr]- C[err])al koxy, a
hal ogen atom a group -CF[err], a group [err] or a

(err]-Cerr])al kylthio. - R[err] is hydrogen, a (Cerr]- C[err])alkyl a
(err]-Cerr])al koxy, a halogen atom a group -CF[err]. 10 a group
-OCF[err] or a (Jerr]-Cerr])alkylthio; - Rerr], Rerr], Rerr], Rerr],

rr].are as defin d for he conp ounds of
Rl n (15T ot ot s B, o i g R e Do LT i g - i (C1s
p- chl or Ophenyt: AU, uﬂ(%ttgarto&heué @gSt }aﬂﬂlt'h% hYEAHAGRROT uf REaIBLOXY

group, Rlerr] |s t'he nmeth Rl err] arehydrogen an
Rlerr] is thehygroxyge(WHfi@upionféenng, NRuﬁlemnqaRbl[—éHqc,, R[err] and R[err],

el ML ML e
5 -CHp-O-CH2-CRy2Ry3~- ¢t -(CH2)p~CR 2R 3~, dans lesquels l'atome de
carbone substitué par Ryn et Ry 3 est lié 3 'atome d'azote ;
- R'11 représente un (C;-Cyjalxyle
ou bien R'y1 et R'g constituent avec l'atome d'azote auquel ils sont liés un groupe
choisi parmi les groupes morpholin-4-vle, thiomorpholin-4-vle, pipéridin-1-vle ou
10 pyrolidin-1-yle ;

- Ry2 et Rq3 représentent chacun, indépendamment l'un de 'autre, 'hydrogéne ou un
(Cy-Cyalkyle ;
a la condition que :

1/ lorsque R’y représente le groupe :

—(CH,),—N 0 et R, Rset Ry sont I'hydrogene,
15
alors Rg est différent des groupes phényle, +-méthoxyphényle, napht-1-vle, 1-(4~
méthoxy)naphtyle, 1-(4+~hydroxy)naphtyle, 4-quinolyle et 9-anthryle.

2/ lorsque R'1 représente le groupe

—(CH,),—N 0 et R, estle méthyle, R’y et R; sont 'hydrogene,

20 alors Ry est différent des groupes 1-naphtyle et 1-(4-méthoxy)naphtyle
17. Composés de formules (la), (Iby), (Iba), (Ib3) et (Ic) selon l'une
quelconque aes revendications 9 et 11-14, caractérisés en ce qu'ils sont choisis parmi
les composés ci-apres :
* le 1-(2-(4-morpholinyl)éthyl)-2-méthyl-3-(4~fluoro-1-naphtylcarbonyl)-7-
25 méthoxyindole ;
* le 1-(2~-(4-morpholinyl)éthyl)-2-méthyl-3—~(4-chloro-1-naphtylcarbonyl)~7-
méthoxyindole ;

* le 1-n—pentyl-2-méthyl~3~(4-chloro-1-naphtylcarbonyl)~7-méthoxyindole ;

FEUILLE MOD‘F!EiE ‘



- Rerr] is hydrogen or a nethyl group; - Rerr] is one of the follow ng

groups: [err]

hydr ogen.

10

15

20

20 57 [err] - Rerr], R[Féorr] and R err] are'ea}ch

* le méthanesulfonate de (~)-3-(4-morpholinyiméthyl)-5-méthyl-7-(5,7-dibromo
naphtylcarbonyl)-2,3~dihyvdropyrrolo[1,2,3.-dc]-1,4-benzoxazine ;

* le méthancsulfonate de (+) (2-méthyl-4-(4-morpholinyviméthyi)-3,6-dihvdro-
4H-pyvrrolo[3,2.1, ijJquinolin-1-vD)naphtalen—-1-vyl-méthanonc ;

* le méthanesulfonate ¢ D-(1-nephtylcarbonyl)~3-(2-(4-morpholinyl)éthyl)indole.
* le 1-(2-(+-morpholinv)éthyvl)-2-méthyl-3-(4-bromo-1-naphtvlcarbonvi)-7-
méthoxyindole ;

* le 1-n-pentyl-2-méthyl-3-(4-bromo-1-naphtvlcarbonyl)~7-méthoxvindole ;

* le 1-(2-(+-morpholinyl)éthyvl)=2-méthyl-3-(1-naphtvicarbonvt)-7-(trifluoro
méthyl)indole ;

* le 1-(2-(4-morpholinvl)éthv)-2-méthyl-3-(4-bromo-1-naphtylcarbonyl)-7-
(trifluorométhyl)indole :

* le 1-(2—(4-morpholinvl)éthvl)=2-méthvi-3-(4-bromo~1-naphtylcarbony!)-7-
fluoroindole ;

* le 1-n-pentyl-2-méthvl-3—-(4-bromo-1-naphtylcarbonyl)~7-fluoroindole :

* le 1-(2—(4-morphotinyl)éthvl)-2,7-diméthyl-3~(4~bromo~-1-naphtylcarbonyi)
indole.

18. Composition pharmaceutique contcnant a titre de principe actif, un
composé sclon l'une quelconque des revendications 9 a 16, ou un de ses scls

pharmaceutiquement acceptables.
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and their pharmaceutically acceptable salts. 5 11. Compounds of fornul a
(I'b[err]) [err] in which: R[err] is a group of the fornula

-CH err]CHRl err Dldt epRFe CH err err]NR [err

S Lydrl)geﬁ[ a ](NR[ }-’E{&E“{ QEI?yI( g (C][)eLr] ]C[erL])pl'kb%(gHgdr m’céf‘ni
atom a group -CF Bm llgﬂ group -OCF[err] or a | H.A B
(dJerr]-derr])al i s hygrogen, a (derr]- C[err])al kyI a
(err]-Cerr])al koxy, a haI ogen atom a group -CF[err], a group - OCF[err]
or a (Cerr]-Cerr])alkylthio; - Rerr], Rerr], Rerr], RJerr], Rerr],
Rlerr], Rerr],

10

15

20

25

and R [err] are as defi ned for the corrpounds of

1. Use of specific human CB; receptor agonists of formula (I) or (I') below:

(D @

in which:

- Ry is a group selected from the groups -CH2CHRoNRgR1; -(CH2:NR'¢R'11;
~CHRgCHNR'sR'11; «(CHz)aZ and -CORg;

- R') is the group -CH,CHR oNR¢R 1 or the group -(CHz):NR'sR'11;

- R; and R’'; are hydrogen, a halogen or a (C;-Ci)alkyl;

- R3 ts hydrogen, a (C;-Cylalkyl or a group selected from the groups
-CH,CHR0NR¢R;1; (CH2)2NR'sR'1; and -CORg;

- R'; is the group =CR4Ry;

- Ra has one of the meanings given for R; or is a group -CORy;

- Rs ig hydrogen, a (C{-Cs)alkyl, a (C-Cq)alkoxy, a halogen atom, a group CF;, a
group OCF; or a (C-Cq)alkylthio;

- R's bas one of the meanings given for Rs and is in the S- or 6-position of the
indene ring;

- R is hydrogen or a (C;-Cy)alkyl;

- R'gis a (C;-Cqlalkyl;

- R7 has one of the meanings given for Rs, or Ry and Ry together form a group
-Y-CHa- bonded to the indole ring in the 7-position by the group Y;

- Ry is a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen, a (C;-Cq)alkyl and a (C,-Cs)alkoxy; or a polycyclic radical selected
from a naphth-1-yl, a naphth-2-yl, a 1,2,3,4-tetrahydronaphth-1-yt, a 1,2,3,4-
tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, 2 benzothien-
3-yl and a 2-, 3-, ¢~ or 8-quinolyl, said polycyclic radicals being unsubstituted or

A



formula (1)

and Rerr] is hydrogen and their pharmaceutically acceptable salts,

the proviso that: R'[err is the group

_CH[ err] CHR[ err] NR[ eTIh mﬁnﬂmw i s hydrogen or ATHIG BHEGT BRSMATEH4 ky!
group; 20 Jl rr] et Rerr] are gel ectm@[_m@{,ma

(C esy] - (err])arkoxy-or—a tratoger

hydrogen. a (Cferr]-
atom then Rerr] is different froma phenyl group nonosubstituted or

inclaiml; 15 - at least one of the groups Rerr], Rerr]

W th

di substituted by a halogen, a (Cerr]-Cerr]) alkyl, a
(derr]-derr])alkoxy ; froma 1- or 2-naphthyl group

10

15

20

25

30

35

monosubstituted or disubstituted by a substituent selected from a (C;-Cy)alkyl, a
(Ci-Cyalkoxy, a (Cy-Cslalkylthio, a halogen, a cyano, a hydroxyl, a trifluoro-
methyl and a0 imidazol-1-yl;

- Rio and Ry, together are a group selected from the groups -CH,-O-CH,-
CRzR3- and -(CH;),-CR13R3-, in which the carbon atom substituted by R
and R,3 is bonded to the nitrogen atom;

- R’y is a (C1-Cy)alkyl,
or R'y; and R's, together with the nitrogen atom to which they are bonded, form
a group selected from morpholin-4-yl, thiomorpholin-4-yl, piperidin-1-yi and
pymrolidin-1 -yl groups;

- Ryz and R;; independently of one another are each hydrogen or a (C;-Cq)alkyl;

-nis2,3,40rS;

-pis2or3;

- Z is the methy! group or a halogen atom; and

- Y is the methylene group or the oxygen atom,

with the proviso that, in formula (I), one and only one of the substituents R, R; or

R4 is the group -COR3, and that;

*if Ry is -CORs, Rj is the group -CHCHR;(NR¢R;, or the group
-(CHz);NR'sR’|; and R4 has one of the meanings given for Rs;

*if Ry is -CORs, Ry is a group selected from the groups
-CH,CHRoNR¢R 1; -CHRsCH,NR'sR"y;; -(CHz);NR'¢R'11 and -(CH;)nZ, Ry has
one of the meanings given for R and at least one of the groups Ry, Rs and R is
hydrogen;

*if Ry is -CORs, R; is a group selected from the groups
-CH,CHR oNR4R1; -CHRgCH;NR'6R'11; -(CHz);NR'sR*|| and -(CH;).Z and R;
is hydrogen or a (C-C,)alkyl,
and their pharmaceutically acceptable salts, for the preparation of immuno-
modulating drugs. -

2. Use according to claim 1, characterized in that the specific human CB,

receptor agonists are the compounds of formula (I) or (I') in which R; or R’; is

hydrogen or the methyl group.

3. Use according to claim 1, characterized in that the specific human CB,

receptor agonists are the compounds of formula (I) or (I') in which Ry is a naphth-

1-yl group which is unsubstituted or substituted in the 4-position by a fluorine, a

chlorine, 2 bromine, a methyl, a cyano, a methoxy or an imidazol-1-yl group; a

) O



unsubstituted or nonosubstituted or disubstituted by a .
(Cerr]-(err])al kyl, a (C[err] 25 C(ferr])al koxy, a halogen or a

(derr]- C[err_})alk th

(CH[err])[err
Rierr] is sele
Corrpound

10

15

20

25

30

eldf R[err] is the group

_)

c
(%

RE

hi o.

,..

EN

TE% t hen one of the groups R[er'-ril]S SﬁigF }f}i
\ rr], OCF[err], or ((Jerr]- [err]
Iblerr]): [eb8] 5. in which:

naphth-2-yl group; a benzofur-4-yl group or a benzofur-7-yl group.

4, Use according to claim 1, characterized in that the specific human CB,

receptor agonists aré the compounds of formula (I) or (I') in which Rs or R’s is

hydrogen.

5. Use according to claim 1, characterized in that the specific human CB,

receptor agonists are the compounds of formula (I) or (I') in which -NR’sR';, is a

morpholin-4-yl group.

6. Use according to any one of claims 1 to 5, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I) in which;

- R; is hydrogen or the methyl group;

- Ry is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-y| group; a benzofur-4-yl group or a benzofur-
7-yl group;

- R is hydrogen;

- «NR'sR’y1 is 2 morpholin-4-yl group;

- Ry, Rs, R4 and Ry are as defined in claim 1.

7. Use according to any one of claims 1 to 5, characterized in that the specific

human CB; receptor agonists are the compounds of formula (I') in which:

- R’z is hydrogen or the methyl group;

- Rg is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chlorine, a bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group;

- R's is hydrogen;

- -NR'sR’y; is a morpholin-4-yl group;

- R’y and R'; are as defined in claim 1.

8. Use according to claim 1, characterized in that the specific human CB»

receptor agonists are the following compounds:

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-methoxyindole;

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbony!})-7-

methoxyindole;

* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-methoxyindole,

and their pharmaceutically acceptable salts.

O




- R'[err] is the group -(CHerr])[err]Z, - Rerr] is hydrogen. a
(Jerr]-(err])alkyl, a ((err]-(err])al koxy, a hal ogen atom a group

—v.—--—-

- CF[ 'tcﬁ[:F | kyl t hi L1 en
hydﬁ%ﬁ]m‘ @’ e - brrTdarkyl, e (L err] Qe i])al kox %{S% QSPE v |
r

a gr a group -OCF[err] or a (Clerr]-Glerr
Rl er err] n and Z are as defgi ned for the corrpounds ‘of forrrul a
(1) in clalml - at least one of the groups Rlerr], Rerr] and Rerr] is
hydr ogen; and their pharnaceutically acceptable salts. with the proviso
that: 15 - if Zis bromine, nis 3 or 4, Rerr], Rerr] and Rerr]
are hydrogen agid Rl €§hdounds 6f formula la:

R4a

/R;;.
% f___Rz (12
}f/
R‘)n CORB

and their pharmaceutically acceptable salts,
S  in which:
- Ry, is the group -CH;CHR gNRgR,; or the group -(CH2):NR'¢R'y);
- Raa is hydrogen, a (C-Cs)alkyl, a (C,-C,)alkoxy, a halogen atom, a group -CF;,
a group -OCFj or a (C,-Cy)alkylthio;
- Ry, is bydrogen, a (C;-C,)alkyl, a (C,-C,)alkoxy, a halogen atom, a group -CF3,
10 a group -OCF; or a (Cy-Cq)alkylthio;
- Ry, Rs, Rg, Rig, Rg, Ryy, R's, and Ry are as defined for the compounds of formula
(D) in claim 1, with the proviso that if Ry is the p-chlorophenyl group, R; in the
5-position is hydrogen or the methoxy group, R; is the methyl group, R4, and
R7, are hydrogen and R;; is the group (CH;):NR'¢R’(, R's and R'y;, when they
15 are identical, are other than ethyl, n-propyl and n-buryl.
10.  Compounds according to claim 9 of formula [a in which:
- R; is hydrogen or 2 methyl group;
- Ry is one of the following groups:

— (CH,),—N o

Ny
~CH,—CH—N—Me

20

AR O



e

met hyl group, Rlerr] is other than the naphth-1-yl and 4-net hoxyphenyl

groups; - if Zis the methyl group, Rerr], Rerr] and R err] are hydrogen

and Rlerr] is the nethyl group, Rerr] is other than tﬁlqu REET HASY:

gr ouFhis $iget Has } 8“2 of formula (Ib[err]); 20 [err] in \'&?.B EleEF%

s a gr \ rmula -CHR[err]CH err]NR [err] R [ el i S22 o
57

10

15

20

25

~—CH,~CH-N—Me

- Ras, Rs and Ry, are each hydrogen,
and their pharmaceutically acceptable salts.
11, Compounds of formula (Ib;):

R4h

Ry, Ry
in which:
- R’} is 2 group of the formula -CH;CHR ;oNRsR,; or -(CH;):NR'sR'1;
- Ry is hydrogen, a (C,-Cqlalkyl, a (C,-C4)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C;-C,)alkylthio;
- Ry is hydrogen, a (C-Cs)alkyl, a (C;-C4)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C-Cs)atkylthio;
- Ry, Rs, Rs, R's, R, Rio, Ry and R'y; are as defined for the compounds of
formula (I) in claim 1;
- at least one of the groups R4y, Rs and Ry, is hydrogen,
and their pharmaceutically acceptable salts,
with the proviso that:
1yif . R'yp is the group -CH,CHR |oNRgR 11 ;
. Ry is hydrogen or a (C;~Cq)alky! group ;
. Rab, Rs et Ry, are selected from a hydrogen, a (C;-Cq)alkyl, a (C;-
Cs)alkoxy or a halogen atom,
then Ry is different from a phenyl group monosubstituted or disubstituted by a
halogen, a (C;-C4) alkyl, a (Ci-Cqlalkoxy ; from a 1- or 2-naphthyl group
unsubstituted or monosubstituted or disubstituted by a (C-Cslalkyl, a (C-
Cs)alkoxy, a halogen or a (C;-Cy)alkylthio ;
2) if Ry is the group (CH>);NR'sR'y; then one of the groups Rap, Rs, Ry is
selected from -CF3, OCF3, or (C,-C,)alkylthio.
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59 Rlerr] is hydrogen, a (Clerr]-(err])alkyl, a ((Jerr]-Cerr])al koxy, a
hal ogen atom a group -CF[err], a group -OCF[err] or a
(derr]-Cerr])alkylthio; - Rerr], Rerr], R[err], R rr],_D,[ﬂrr-]-,--u-P}f:mr]
and R [err] are as defined for the conpounds of formnula }(THISiSHEET HAS BEENS
- at least one of the groups Rlerr] and Rlerr] is hydroden, aREPitADEDr
pharmaceutical |y acceptable salts, wth the proviso that;—TfRferti-ts
hydrogen or a ((err]-Cerr])al kyl group; '

This Sheet Has Been Replaced

12. Compounds of formula (Ib,):
Ry

Ry R",
5 in which:
- R”}p is the group -(CHy)nZ;
- Ruv 1s hydrogen, a (C1-Cy)alkyl, a (Ci-Cq)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C(-Cy)alkylthio;
- Ry is hydrogen, a (Ci-Cy)alkyl, a (C-C,)alkoxy, a halogen atom, a group -CF;,
10 a group -OCF; or a (C-Cy)alkylthio;
- Ry, Rs, Rs, n and Z are as defined for the compounds of formula (D inclaim ],
- at least one of the groups Rap, Rs and Ry is hydrogen ;
and their pharmaceutically acceptable salts,
with the proviso that:
15 -1f Z is bromine, n is 3 or 4, R, Rs and Ry are hydrogen and R; is a
methy! group, Ry is other than the naphth-1-yl and 4-methoxyphenyl groups;
-if Z is the methyl group, Ry, Rs and Ry, are hydrogen and R; is the
methyl group, R is other than the naphth-1-yl group.

13.  Compounds of formula (Tb3):

20
R4b

COR,

e ®)

|
R, R,

in which:
- R""1v 1s a group of the formula -CHRyCH;NR'sR'\;:

* [ L M 5 *



Y is oxygen; 10 Rlerr] is hydrogen, a (Clerr]-(err])alkyl; a

_ err err])al koxy or a hal ogen err] is hydrogen

(g:[[err% g:[[err%galﬁ\)glsglqeeaﬂ s@earie lg*@,f_‘errR][)aI ]koxy o?/ a ﬁal ogg?ﬁ”’stﬁféEETRﬁéSﬂEtHé
m‘ ﬁ { by aRERLAGED, a i

(

different froma p tituted or disubstituted;
(Cerr]-Cerr])alk Clerr])al koxy ; froma 1-6F 2-haphrhyt—
group unsubstitute

monosubstituted ¢ disubstituted by a substituent
selected froma (C[err] Cerr])alkyl, a 15 (derr]-Cerr])al koxy, a
(Cerr]-derr])al kylthio, a hydroxy; froma 2, 3-, 4- or 8-quinolyl. 14.
Conpounds of fornula (lc): [err] 20 I n whi ch:

- Ry is hydrogen, a (Ci-Cy)alkyl, a (C,-Cs)alkoxy, a halogen atom, a group -CFs,
a group -OCF; or a (C,-Cg)alkylthio;
- Rz, Rs, R's, Ry, Ry, Ry and R’y are as defined for the compounds of formula (1)
in claim 1;
5 - atleast one of the groups Ry, and R; is hydrogen,
and their pharmaceutically acceptable salts,
with the proviso that:
if . Ry is hydrogen or a (C;-Cy)alkyl group ;
. Y is oxygen ;
10 . Rap is hydrogen, a (C-Cs)alky! ; a (C-Cq)alkoxy or a halogen ;
. Rs is hydrogen, a (C;-C,)alkyl ; a (C;-C,)alkoxy or a halogen ;
then Rg is different from a phenyl monosubstituted or disubstituted by a halogen, a
(Ci-Cyalkyl, a (C(-Cy)alkoxy ; from a I- or 2-naphthyl group unsubstituted or
monosubstituted or disubstituted by a substituent selected from a (C,-C,)alkyl, a
15 (C;-Cy)alkoxy, a (Ci-Cy)alkylthio, a hydroxy ; from a 2-, 3+, 4- or 8-quinolyl.

14.  Compounds of formula (Ic):

(Ic)

R‘I Rlc

20  in which:

-Ric is a group of the formula -CH,CHRIoNRGR;1; -(CH2):NR'¢R'yy;

-CHRyCH;NR'sR'( or -(CH)),Z;

» Ra. is hydrogen or a (C;-Cy)alkyl;

- Ry, Rs, Rg, R’, Ry, Rs, Ro, Ryg, Ry;, Ry, 0 and Z are as defined for the
25 compounds of fonnula (I) in claim 1,

and their pharmaceutically acceptable salts

with the proviso that

O



- 'Rerr], is a group of the formula -CH err]CHR[ err] er
-(CH err])[err]NR [err]R [err]; -CHRerr]CH err]NR [err] R

NR[err]Rerr];
[

err], or

-(CH Z, - is hyd - ;
Lo ez o Rerr] 1 by EF%?P]‘”R[""eE?][”E[eﬂf”W S

and Z are as defined for the 25 conmpounds of formul a | HEPLADTER
and their pharmaceutically acceptable sabts with the pI’OVI so t'ﬁat

10

15

20

25

H

This Shest Has Been Repl
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. Rz, Rs, Ry are hydrogen ;

. R3¢ is hydrogen or a a (C|-C,)alkyl
then Ry is different from the group (C(-Cs)alkoxyphenyl, naphth-1-yl or naphth-2-
yl.

15.  Compounds according to claim 14 of formula (Ic) in which:

- Rjc and R are each hydrogen;

- Ry¢, Ry, Ry and Ry are as defined for the compounds of formula (Ic) in claim 14.
16.  Compounds of formula (I'a):

in which:

= R’} is the group -CH;CHRoNRsR; or the group -(CH;),NR'sR'y1;

- R'; is hydrogen, a halogen or a (C,-Cy)alkyl;

- R';is the group =CR4Rs;

- R's is in the 5- or 6-position of the indene ring and is hydrogen, a (C;-Cs)alkyl, a
(Ci-Cq)alkoxy, a halogen atom, a group -CF;, a group -OCF; or a (Ci-
C4)alk_ylthio;

- R is hydrogen or a (C-C,)alkyl,;

- R's is a (C-Cq)alkyl; .

- R is a phenyl monosubstituted to tctrasubsumted by a substituent selected from
a halogen, a (C;-Cy)alkyl and a (C;-Cy)alkoxy; a polycyclic radical selected from
a naphth-l-yl, a naphth-2-yl, a 1,2,3 4-tetrahydronaphth-1-yl, a 1,2,3,4-
tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yl and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or
monosubstituted or disubstituted by a substituent selected from a (C;-Cq)alkyl, a
(Ci-Cq)alkoxy, a (Ci-Ce)alkylthio, a halogen, a cyano, a hydroxyl, a trifluoro-
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60 if Rlerr] is the group [err] Rerr], Rerr], Rerr] are hydrogen
Rlerr] is hydrogen or a ((err]-Clerr])al kyI then Rerr] is different from

the group (Q emm} sﬁt&h{%ﬂ“ﬂﬁi‘@?‘phenyl napht h-1-yl or napht h-2- 15.
|

Conpounds accor 4 of formula (Ic) in which]
Rlerr] are each err], Rerr], Rerr] and éﬂ@?%%ﬁ *%GBFH\
1607 - ﬁpounds

defined for the ounds of formula (I€) |n,cl-aim14. 1
of formula (1'a): [err]

methyl and an imidazol-1-yl;

- Rio and Ry together are a2 group selected from the groups -CH;-O-CH,-
CR2Ry3- and -(CH,),-CR;2Ry3-, in which the carbon atom substituted by Rz
and Ry; is bonded to the nitrogen atom;

5 - R'yisa(C-Cyalkyl,
or R’y and R's, together with the nitrogen atom to which they are bonded, form
a group selected from morpholin-4-yl, thiomorpholin-4-yl, piperidin-1-yl and
pyrrolidin-1-yl groups;

- Rz and Ry; independently of one another are each hydrogen or a (C;-Cq)alkyl,

10  and their pharmaceutically acceptable salts,
with the proviso that:

if . R’y is the group

— (CH,),™—N 0

15
. R'71s hydrogen or a (C-C,)alkyl ;
. R is hydrogen or a (C;-C,)alkyl,
then Rg is different from a phenyl group monosubstituted or disubstituted by a
halogen, a (C;~Cy) alky! or a (C;-C4)alkoxy ; from 2 polycycle selected from a 1-
20  or 2-naphtyl, an anthryl or a quinolyl, said polycycles being unsubstituted or
monosubstituted or disubstituted by a halogen, a (C;-Cq)alkyl, a (C,-Cy)alkoxy, a
(C)-C,) alkylthio, a hydfoxy of a cyano.

25 17. Compounds of formulae (Ia), (Ib,), (Ibz), (Ibs) and (Ic) according to any
one of claims 9 to 16, characterized in that they are selected from the following
compounds:

* {-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-fluoronaphth- l-ylcarbonyl)-?:
methoxyindole;

30  * 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-
methoxyindole;

* 1-n-pentyl-2-methyl-3-(4-chloronaphth- 1 -ylcarbonyl)-7-methoxyindole;
* (-)-3-(morpholin<4-ylmethyl)-5-methyl-7-(5,7-dibromonaphthylcarbonyt)-2,3-
dihydropyrrolo[1,2,3-de}-1,4-benzoxazine methancsulfonate;

AR 0 A



I n which: 15 - RJerr] is groug CHerr]CHR[err]NRlerr]Rlerr] or the

. group -(CH[err])[er ThiNRhder! Rlerr] is hydrof N’
lliwﬂ T & ot s

in the 5- or 6- p05|t| ne ring and i s hydr 0gen, @ mmmmmeres
(derr]-Cerr])alkyl, a ((err]-Cerr])al koxy, a hal ogen atom a group
-CF[err], a group - OCF[er] or a(C[err]62 20 Cerr])al kylthio; -

Rl err] i s hydrogen or a (Cerr]-Cerr])alkyl; - R[err] is a

(derr]-Cerr])alkyl; Rerr] is a phenyl monosubstituted to
tetrasubstituted by a substituent selected from

* (+) (2-methyl-4-(morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrolof3,2,1-ij]-
quinolin-1-yl)naphthalen- 1-ylmethanone methanesulfonate;
* 1-(naphth-1-ylcarbony!)-3-(2-(morpholin-4-yl)ethyljindole methanesulfonate;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-
5  methoxyindole;

* ].n-pentyl-2-methyl-3-(4-bromonaphth-1 -ylcarbonyl)-7-methoxyindole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-(trifluoro-
methyl)indole,
* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth- 1 -ylcarbony!)-7-

10 (trifluoromethyl)indole;
* 1-(2-(morpholin-4-yl)ethyl)-2-methy!-3-(4-bromonaphth-1-ylcarbonyl)-7-
fluoroindole;
* 1-n-pentyl-2-methyl-3-(4-bromonaphth-1-ylcarbonyl)-7-flucroindole;
* 1.(2-(morpholin-4-yl)ethyl)-2,7-dimethyl-3-(4-bromonaphth-1-ylcarbonyl)-

15  indole.
18.  Pharmaceutical composition in which a compound according tc any one of
claims 9 to 17, or one of its pharmaceutically acceptable salts, is present as the
active principle.

A



@ ral ogen, 2 COURER ITRENY i 1and a (Clerr]- Gl ereb)al kaxyje frpolyexeyi c
radi cal sel ect ed’ﬁ% rhﬁ%ﬁgﬂy a hth-1-yl, a naphﬁ }\ PR ---‘e»-Ji‘

1,2,3,4-tetrahy zro}naphth 1- yI i1, 2,3, 4- tetrahydrorﬁ’é{p‘wg
anthryl a benzof L;rylf 1 é?&ﬁemt n-2-yl, a benzot hi eny \6(12>
4- or 8-qui nol yI;, gsal d pol ycycliiciradi cal S being unsubsts3 éé w.)
nonosubsti t ut ed dirsubsTiTuted y a Substituent sel ect €@ ron$a

(derr]-derr]) IKyL,M (Cerr]-Cherr])al koxy, a(C[err] C[err])alkylthlo
a hal ogen, a cyano, a hydroxyl, ™ trifl uoro-

the cells of immune origin. The presence of CBa cannabinoid receptors on the
lymphoid cells may explain the immunomodulation, referred to above, which is
exerted by cannabinoid receptor agonists.

The cannabinoid receptor agonists known hitherto are mixed agonists, i.e. they act
on both the central receptors (CB,) and the peripheral receptofs (CB>).
Consequently, if it is desired to treat the immune system with the known

wn

cannabinoid receptor agonists, there is always an appreciable side effect, namely
the psychotropic effect.
The following patents describe non-selective agonists: EP 0 570 920, WO 94-
10 12466, which describes anandamide, and US4 371 720, which describes
CP 55940. '
Furthermore, as the CB; receptor has only been known since 1993, the numerous
patents relating to cannabinoid compounds give no indication of their selectivity.
The following may be mentioned in particular among these patents: US 5 081 122,
15 US 5292736, US 5013837 and EP 0 444 451, which describe compounds with
an indole or indene structure.
Other indole derivatives with cannabinoid activity are described in J.W. Hufman
et al., Biorg. Med. Chem. Lett. (1994) 4, 563.

It has now been found that specific human CB, receptor agonists which have a

20 high affinity for said receptor are potent immunomodulators which can be used
without the risk of the side effect indicated above.
In the present description, “high affinity for the human CB, receptor” denotes an
affinity characterized by an affinity constant which is less than or equal to 10 nM,
and “specific” denotes the compounds whose affinity constant for the CBa
25

receptor is at least 30 times less than the affinity constant for the CB, receptor and”
for which the affinity constant for the CB, receptor is greater than or equal to 100
nM. Moreover, the compounds of the invention also exhibit specificity towards
other receptors; the compounds of the invention actually have an inhibition
constant greater than 1 puM for human receptors other than the cannabinoid
30 receptors.

Thus the present invention relates to the use of the specific human CB; receptor
agonists for the preparation of immunomodulating drugs.

The compounds of formulae (I) and (I') below may be mentioned as examples of

specific CB; receptor agonists which are suitable for the purposes of the
35 inventon,
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* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth- 1 -ylcarbonyl)-7-
methoxvindole; and

* 1-n-pentyl-2-methyl-3-(4-chloronaphth- 1 -ylcarbonyl)-7-methoxyindole.

The compounds of formulae (I) and (I') according to the invention can be obtained
by different methods of synthesis which particularly involve alkylamino group
addition, acylation and cyclization steps well known to those skilled in the ar.
Particularly appropriate methods of obtaining the compounds of the invention are
described for example in patents NL 73 08094, US 5 109 135, US 4 939 138,
US 5081 122, US 4840 950, EP 0278 265, US 5292 736 and US 4 581 354,
These methods are mentioned briefly below.

Thus the compounds of formula (Ia) can be obtained by method A shown in
Scheme [ below.

This method A, which is described in patent NL 73 08 094, consists in:

I/ reacting a hydrazine of formula (1) with a ketone of the formula R-xCOCH1Rj,,
in which Rj and R;, are as defined above, to form a compound of formula (2);

2/ acylating the resulting compound of formula (2) to form a compound of
formula (Ia); and

3/ optionally converting the resulting compound of formula (Ia) to one of its
pharmaceutically acceptable salts.

Step 1/ of method A is a Fischer reaction, which is advantageously carried out in
an inert solvent such as methanol, ethanol, isopropanol or acetic acid, in the
presence of an acid catalyst such as sulfuric acid, hydrochloric acid, glacial acetic
acid or zinc chloride, at a temperature between 20°C and 150°C.

Step 2/ of method A is an acylation reaction, which is advantageously carried out
with an acid halide of the formula RgCOX, in the presence of a base such as an
alkali metal hydroxide, hydride, amide or alcoholate, in an inert organic solvent.
Examples of appropriate organic solvents for this type of reaction are toluene,
xylene and DMF. The reaction can be carried out at between 0°C and the boiling
point of the solvent used.

The compounds of formula (Ia) can also be obtained by method A; shown in
Scheme II.

This method A, consists in:
1/ reacting a compound of formula (3) successively with an alkali metal hydride

such as sodium hydride, and then with NH,Cl to form the substituted hydrazine of
formula (4); ‘
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AMENDED CLA ENTRY INTO NATIONAL PHASE

1. Use of specitic human CB, receptor agonists of formula (1) or (I') below:

(D (0

in which:

- R is a group selected from the groups -CH2CHRoNR¢Ri1 -(CHahNR'6R'(1;

~CHR(CH:NR',R"11; «(CH2)aZ and -COR,,

R’ is the group -CHCHR (oNRsR (; or the group -{CH2)aNR'R'11;

- Rax and R's are hydrogen, a halogen or a (C-Cy)alkyl;

- R; is hydrogen, a (C;-Cgalkyl or a group selected from the groups
~CILCHR ;oNRgRyy: ~(CH3)NR' R’ andd -CORgy;

« R’; is the group =CRsRs;

- R4 has one of the meanings giv‘en for Rs or is a group -CORy;

R is hydrogen, a (C;-Cyalkyl, a (C-Cy)alkoxy, a halogen atom, a group CFi, 2

group OCF; or a (C,-Cy)alkyithio:

R’s has one of the meanings given for Ry and is in the 5- or 6-position of the

in-dene riny;

Ry is hydrogen or a (C-Cy)alkyl; -

R’y is a (C;-Calkyl;

R: has one of the meanings given for Ry, or R; and Ry together form a group

-Y-ClHi;- bonded to the indole ring in the 7-position by the group Y

- Ry i5 a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen. 2 (C-Ca)alkyl and a (C,-Cyalkoxy; or a polycyclic radical selected
from a naphth-l-yl. 2 naphth-2-yl, a 1,2,3,4-tetrahydronaphth-t-yl, a 1,2,3,4-
tetrahydronaphth-5-yl, an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yt and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or

| ER) O A0 RO

drogen or

ri2-ngphtyl, an anthryl or a quinolyl,
sai d pol ycycl es beijng unsubstituted or nonosubstituted or disubstituted by
a hal ogen,
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54

1-yl carbonyl)-7-

- 3- (4- chl or onapht h- 1- yl car bonyl ) - 7-

- 3- (4- chl or onapht h-

b substivkknb SeddERAGRIN DY cEhRRAYL ) - 2. 3-

di hydropyrrol of 17(%1,%’&%05(},’:\4((.{)1%{3%%10?% h%tgpn‘?qecsygrl)g,%%}}d?dxyl, a wrifluoro-
methyl and an imidazol-1-yl:
- Rio and Ry together are a group selected from the groups -CH»-O-CH;-

L2

and Ry; is bonded to the nitrogen atom;
-R'yyisa (C;-C;)all-:yl,
or R'y: and R'y, together with the nitrogen atom to which they arc bonded, form
a group selected from morpholin-4-yl, thiomorpholin-4-yl, piperidin-1-yl and

10

pyrrolidin- 1-yl groups:

CRi2Ry3- and ~(CHy))-CR1zR 13-, in which the carbon stom substituted by Rz

- Ri2and Ry independently of one another are each hydrogen or a (C,-Cylalkyl;

- 11
- P

152, 3, 4ar5;

is2ar3;

- Z is the methyl group or a halogen atom: and

- Y is the methylene group or the oxygen arom.

with the proviso that, in formula ([), one and only one of the substituents R,, R; or

R, is the group -CORy, and that:

«(CIH11);NR'6R’\; and Ra has one of the meanings given for Ry;
is a group selected from the groups

*if Ry is -CORy, R; is the group -CH,CHR (NR4Ry or the group

*if Ry is -COR,,

R;

“CH2CHR 1oNRgR; -CHRoCHNR'6R'y; {CH2)2NR'sR' 1y and -(C1l)aZ, Ry has
one of the meanings given for Rs and at least one of the groups Ru, Rs and Ry is
hivdrogen;

*if Ra is -CORgy,

ty hydrogen or u (C-Cy)atkyl,
and their pharmaceutically acceptable salts, for the preparation of immuno-
modulating drugs.
Use according to claim {, characterized in that the specific human CB,

2

-

hydrogen or the methyl group.
Use according to claim [, churacterized in that the specific human CB;
receptor agonists arc the compounds of formula (1) or (') in which Ry is a naphth-
{-yl group which is unsubstituted or substituted in the 4-position by a fluorine, a

3

R

is a proup selected from the groups
-CH;CHR (gNRR 1 -CHReCH;NR (R'11; -(CH2aNR'sR’11 and -{CH;)«Z and R,

receptor agonists are the compounds of formula (1) or (I) in which Ra or R'; is

chioring, 2 bromine. a methyl, a cyano, 2 methoxy or an imidazol-1-yl group: a

AR
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(2- met hyl - 4- (ror éhb PLAC ’E——yﬂetﬁ{z 5 6- di hydr o- 4@?&}\0@\&‘3\“ S)HEET
qui nol i n- 1-yl)napht hal eg ’chanone met hane onate; *

1- (napht h- 1-yl caqu)ny é(z%m) ol in-4-yl)ethyl)indol e net hanesul f onat e;
*1 .-(2- (norphol |‘ n{4 ylL)ethyl)- 2r thyI - & - (4-brononaphth- 1-yl carbonyl)-7-
5 met hoxy| ndol
1- n- pentyl - 2- net hyl-- 3-(-4-- bﬁvannaapht h- 1-yl car bonyl ) - 7- net hoxyi ndol e;

naphth-2-yl group; a benzofur-4-y| group or a benzofur-7-yl group.

4. Use according to claim 1, characterized in that the specific human CB,

receptor agonists are the compounds of formula (D) or (I') in which Rs or R« is

hydrogen.

s & Use according to claim [, characterized in that the specific human CB;
receptor agonists are the compounds of formula (I) or (I') in which -NR',R"(, is a
morpholin-4-yl group.

0. Use according to any one of claims 1 10 5, characterized in that the specitic
human CB; receptor agonists are the compounds of formula (I} in which:

10 - Rais hydrogen or the methyl group;

- Ry is a naphth-1-yl group which is unsubstituted or substituted in the 4-position
by a fluorine, a chliorine, 2 bromine, a methyl, a cyano, a methoxy or an
imidazol-1-yl group: a naphth-2-yl group; a benzofur-4-yl group or a benzofur-
7-yl group:

1§ - Rsis hydrogen;

- «NR’;R"11 s @ morpholin-4-yl group;

- Ry, Ry Ry and Ry are as defined in claim 1.

7. Use according to any one of claims 1 to §, characterized in that the specific

human CB; receptor agonists are the compounds of formula (1) in which:

30 - R’;is hydrogen vr the methyl group;
~ Rs is a naphth-1-yl group which is unsubstituted or substituted in the 4-position

by a fluorine, a chlorine, a bromine, a methyl. a cyano, a methoxy or an
imidazol-1-yl group; a naphth-2-yl group; a benzofur-4.yl group or a benzofur-
7-y! group;

25 - R'yis hvdrogen:

- -NR',R’ys is a morpholin-4-yl group;

- R’y and R’; are as defined in claim 1.

8. Use according to claim 1, characterized in that the specific human CB;

receptor agonists are the following compounds:

30 * 1-(2«(morpholin-4-yljethyl)-2-methyl.3-(naphth- { -ylcarbonyl)-7-methoxyindole;
* 1-(2-(morpholin-d-yi)ethyl)-2-methyl-3-(4-bromonaphth- i -ylcarbonyl)-7-
methoxyindole;

* |-n-pentyl-2-methyl-3-(4-bromonaphth- 1 -ylearbonyl)-7-methoxyindole.

and their pharmaceutically acceptable salts.

AR
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-(2- (nor phol i n- 4%/;& :ﬁ:}ﬁ ELD. “Ryl - 3- (napht h- 1- vyl earb,on» ,h“,\7 ety
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1- (2- (nor phol i n- 4- gyl)jet GIH) f‘é?;grret tﬁiyl 3- (4- brononapht h- 1-yl car bonyl )-7- 10
(trlfluororrethylgl%ndole * i 56

1- 2- (nor phol i n- 4—yl"”) et"h‘\]T)‘“‘Z’“f‘f‘ét‘h)gl 3- (4- br ononapht h- 1-yl car bonyl ) - 7-

fl uoroi ndol e; *

1- n- pent yl - 2- net hyl - 3- (4- brormnaphth 1-yl carbonyl)-7-fl uoroindol e; *

1- (2- (ror phol i M.4- ylQedgoxhds of fdrmidiamet hyl - 3- (4- br omonapht h- 1-yl car bonyl ) - 15
I ndol e. 18. Phar maceutical conposition in which a conpound according to
any one of R

da

and their pharmaceutically avceptable salts,
3  inwhich:
- R3a is the group -CHaCHR gNRaR 1 or the group -(CH3)aNR'WRyy;
- Rua 13 hydrogen. a (C,-Cilalkyl, a (C;-Cy)atkoxy, a halogen atom, a group -CF;,
a group -OCF; or & (C;-Cyjatkylthio:
- Ry, is hydrogen, a (C,-Cylalkyl, a (C;-Cy)alkxy, 2 halogen atom, a group -CFs,
10 a group -QCF; or a (C;-Cy)alkylchio;
- Rz, Rs, Ry, Ryg, Ry, Ryp, R's, und R}y are as defined for the compounds of formuia
(D) in claim |, with the proviso that if Ry is the p-chloropheny! group, R; in the
5-pusition is hydrogen or the methoxy group, Ra is the methyl group, Ry, and
Rs. are hydrogen and Ry, is the group (CH2)aNR'sR'11, R'g and R'y;, when they
ts are identical, are other than ethyl, n-propyl and n-butyl.
(0.  Compounds according to claim 9 of formula [a in which:
~ Ra is hydrogen or a methyl group;
- Ry, is one of the tollowing groups:

/N

—(CH,),~N Q -

- Cfl,~CH—N—Me

* C L L S *



clains 9 to 1

7. or _one of its pharmaceutically acceptable salts, is present-

as the active

10
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— CH,~CH-N—Me

- Ruu. Ry and Ry, are each hydrogen.
and their pharmaceutically acceplable satts.
11. Compounds of formula (Ib;):

R'-ih

R¢

Ry R
in which:
- R’y is a group of the formula -CH.CHR gNR¢R,; or -{CH7):NR'4R’yy;
- Run 15 hydrogen. a (Cy-Cy)alkyl, a (C;-Cy)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C,-Cy)atkylthio;
- Ry is hydrogen, a (C;-C.)alkyl, a {(C-C,)alkoxy, a halogen atom. 2 group -CF,;,
a group -OCF; or a (C-Cylalkylthio;
- Ra, Rs, Rg, R'o, Ry, Rig, Ry and R'yy are as defined for the compounds of
formula (I) in claim L; !
- at least one of the groups Ry, Rs and Ry is hydrogen,
and their pharmaceutically acceptable salts,
with the proviso that:
nif Ry iy the group -CHCHR (gNRoRy; ;
. Ry is hydrogen oc a (C-Cy)alkyl group ; -
. Ry, Ry ct Ry are selected from a hydrogen. a (Cy-Colalkyl. a (Cs-
Calalkoxy or a halogen atom,
then Ry is different from a pheny! group monosubstituted or disubstituted by a
halogen, a (C;-Cy) alkyl, a (Ci-C,)alkoxy ; from a I- or 2-naphthyl group
unsubstituted or monosubstituted or disubstituted by a (Cy-Caalkyl, a (C:-
Ciulkoxy, a halogen or a (Cy-Cydalkylthio ;
2) if R'yp is the group (CH:2)aNR'sR'j;. then one of the groups Ruw, Re Rm is
selected trom -CFjy, OCF;j, or (C-Cy)alkylthio.

RN LA
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(2. Compounds of formula (Ib.):

in which:
- Ry is the group -(CHa)Z,

- Rup is hydrogen. a (C-Ci)atkyl, a (C-Clalkoxy, a halogen atom, a group -CFj,
a group -OCF; or a (C,-Cy)alkylthio;
- Ry is hydrogen, a (C,-Cilalkyl, a (C-Cy)alkoxy, a halogen atom, a group -CFj,
s group -OCF; or a (C-Cy)alkylthio:

- Rz, Rs, Ry nand Z are as defined for the compounds of formula (1) in claim 1;

= at least one of the groups Ruy, R< and Ry is hydrogen ;

and their pharmaceutically acceptable salts.

with the proviso that:

-if Z is bromine, n is 3 or 4, Ruy. Rs and Ry, are hydrogen and R; is a

methyl group, Ry is other than

the naphth-1-yl and 4-methoxyphenyl groups;

-if Z is the methyl group, Ry, Rs and Ry are hydrogen and R; is the

methyl group, Ry is other than

the naphth- -yl group.

13, - Compounds of tormula (Tbs);

R#h

R, R

m whiclk:

- Ry is a group of the formula ~-CIIRyCHNR/ R 1y;

R R

-1



REPLACEMENT SHEET

i (i g
199 DEC w8 |
5 1
- i
R PUUSO | 59

It vrton ¢ taste ¢ b MY SN o %8

- Rup is hydrogen, a (Cy-Cylalkyl, a (C-Ca)alkoxy, a halogen atom, a group -CF;,
a group -OCF; or a (C-C,)alkylthio;
-~ Ra, Ry, R's, Ry, Ry, Ra and R'y; are as defined for the compounds of formula (1)
inclaim 1;
5 - atleast one of the groups Rup and Rs is hydrogen,
and their pharmaccutically acceprable salts,
- with the proviso that;
if . Ry is hydrogen or a {C(-C.)alky! group ;
. Y is oxygen ;
10 . Raup is hydrogen, a (C;-Cy)atkyl ; a (C,-C4)alkoxy or a halogen ;
- Rs is hydrogen, a (Cy-Cyjatkyl ; a (C;-C,)alkoxy or a halogen ;
then Ry is different from a phenyl monosubstituted or disubstituted by a halogen, a
(Ci-Caalkyl, a (C;-Cilalkoxy ; from a 1- or 2-naphthyl group unsubstiruted or
monosubstituted or disubstituted by a substitucnt selected from a {C-Cyalkyl, a
15 (Ci-Cslalkoxy, a (C;-C;lalkylthio, a hydroxy ; from a 2-, 3-, 4- or 8-quinolyl.

14. Compounds of tormula (lc):

(Ie)

20  in which:

- Ry is a group of the formula -CHiCHR(oNRgRi1; -(CH2:NR'sR'(y;

-CHR4CIT2NR'4R' (g or -(Cliz)al:

- Ry is hydrogen or a (C;-Cialkyl;

- Ra, Re, Ry, R's, Ra Ry, Roy Rio, Ry, Ry, 8 and Z are as defined foe the
25 compounds of formula (I) in claim t,

and their pharmaceutically acceptable salts

with the proviso that

QI
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;
if . R, is the group —~(CH,),~N o

. Rz, Ry, Ry are hydrogen ;
. Rae is hydrogen or a a {C,-Cjalkvl
then Ry is different from the group (C)-Ca)alkoxyphenyl, naphth-1-yl or naphth-2-
vl

15.  Compounds accarding ta claim 14 of formula (Ic) in which:

- Rjc and R are each hydrogen;

« Ry, Ry, Ry and Ry are as defined for the compounds of formula (I¢) in claim 14,
16.  Compounds of formula (I'a}:

in which:

- R’} is the group -CH;CHR oNRsR1; or the group -(CH;):NR'sR'y1;

- R’y is hydrogen, a halogen or a {C,-C,)alkyl;

- R’y is the group =CR4R3;

- R's is in the 3- or 6-position of the indene ring and is hydrogen, a (C;-Cy)alkyl, a
(C;-Coatkoxy, a halogen atom, a group -CFj, a group -OCF; or a (C-
Caalkylthio; ’

~ Ry is hydrogen or a (C;-Cj)alkyl;

-R'gisa (CrC.()ﬂlle;

- Ry is a phenyl monosubstituted to tetrasubstituted by a substituent selected from
a halogen, a (C-Cy)alkyl and a (C,-Cy)alkoxy; a polycyclic radical selected from
a naphth-1-yl, a naphth-2-yl, a 12,3 4-tetrahydronaphth-{-yl, a 1,2,34-
tetrahydronaphth-S-yl. an anthryl, a benzofuryl, a benzothien-2-yl, a benzothien-
3-yl and a 2-, 3-, 4- or 8-quinolyl, said polycyclic radicals being unsubstituted or
monosubstituted or disubstituted by a substituent selected from a (C-Calalkyl, a
(C;-Ci)alkoxy, a (C)-Cyalkylthio, a halogen, a cyano, a hydroxyl, a trifluorc-

A
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methyl and an imidazol-1-yl;

- Rip and Ry; together are a group selected from the groups ~CHy;-O-CH,-
CRi2Ri3- and «(CH;),-CR 3R 3, in which the carbon atom substituted by Rz
and R, is bonded to the nitrogen atom;

- R\ is a (C-Calkyl,
or R'y; and R's, together with the nitrogen atom to which they are bonded, form
a group selected from morpholin-4-yl, thiomorpholin-4-yl, piperidin-1-yl and
pyrrolidin- 1-yt groups;

- Ry2and Ry; independently of one another are each hydrogen or a (C;-Cy)alkyl,

and their pharmaceutically acceptable salts,

with the proviso that:

if . R'yisthe group

— (CH,);—N )

. R'; is hydrogen or a (C)-C,)alky! ;

. Re is hydrogen or a (C;-C,)alky!,
then Ry is different from a phenyl group monosubstituted or disubstituted by a
halogen, u (C;-Cy) alkyl or a (C;-Cy)ulkoxy ; from a polycycle selected from a 1-
or 2-naphtyl, an anthryl or a quinolyl, said polycycies being unsubstituted or
monosubstituted or disubstituted by a halogen, a (Ci-C.)alkyl, a (C-Cylalkoxy, a
(Ci-C,) alkylthio, a hydroxy or a cyano.

t7. Compounds of formulae (Ia), (Iby), (Tba), (Ibs) and (I¢) according to any
one of claims 9 to 16, charactenized in that they are selected from the following
compounds:

* 1-(2-(morpholin-4-yl)ethyl)- 2-nethyl- 3-(4-fluoronaphth- | -ylcarbonyl)-7-
methoxyindole; '

* 1-(2-(morpholin-4-yl)ethyl)-2-methyl-3-(4-chloronaphth- 1 -ylcarbonyt)-7-
methoxyindoic;

* 1-n-pentyl-2-methyl-3-(4-chloronaphth-1-ylcarbonyl)-7-methoxyindole;

* {-)-3-(morpholin-4-yimethyl)-5-methyl-7-(5,7-dibromonaphthylcarbony()-2,3-
dihydropyrrolof1.2,3-de}-1,4-benzoxazine methanesulfonate;

R O
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* (+) (2-methyl-4-{morpholin-4-ylmethyl)-5,6-dihydro-4H-pyrrolo(3,2,1-ij}-
quinolin-{-yl)naphthalen-1-ylmethanone methanesulfonate;
* 1-(naphth-1-ylcarbonyl)-3-(2-(morpholin-4-yl)ethyl)indole methanesulfonate;

* 12

morpholin-4-yl)ethyl)-2-methyl-3-(4-bromonaphth-1-ylcarbonyt)-7-

mcthoxyindole:

* 1-n-pentyl-2-methyl-3-(4-bromonaphth- L-ylcarbonyl}-7-mcthoxyindale;

* 24

morpholin-d-ybethyl)-2-methyl-3-(naphth-1-ylcarbonyl)-7-(tritluoro-

methyl)indole;

* 1-(2+(

morpholin-4-yl)ethyl)-2-mettyt-3-(4-bromonaphth-1-ylcarbonyi)-7-

(trifluoromethyl)indole;

* 1{2-(morpholin-d-yl)ethyl)-2-methyt-3-(4-bromonaphth-1-ylcarbonyl)-7-
fluoroindole;

* 1-n-pentyl-2-methyl-3-{4-bromonaphth-1-ylcarbonyl)-7-fluorcindole;

*1-(2(
indole.
{8.

morpholin-4-yl)ethyl}-2,7-dimethyl-3-(4-bromonaphth- 1-ylcarbonyt)-

Pharmaceutical composition in which a compound according to any one of
claims 9 to 17, or onc of its pharmaceutically acceptable salts, is present as the
active principle.

| RRR O D .
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(54) Title: CB, RECEPTOR AGONIST COMPOUNDS \/
(54) Titre: COMPOSES AGONISTES DU RECEPTEUR CB;

(57) Abstract

The use of human CB2 receptor-specific agonists of
formula (1) or (I") for preparing immunomodulating drugs is
disclosed. In formulae (I) and (I"), R; is a group selected from
-CH2CHR oNReR11, -(CH2)2NR’6R’11, -CHRoCHzNR'6R'11,
«(CHa)vZ and -CORg; R’y is a -CHyCHR;pNRgR;; or
-(CH2)2NR'eR’11 group; R» and R"2 are hydrogen, halogen or

Ci1.4 alkyl; Rs is hydrogen, Ci.4 alkyl or a group selected from -CH2CHR 10NRgR 11, -(CHa2NR’6R’11 and -CORg; R’3 is 2 =CRgRs group;
R4 has one of the meanings given for Rs or is a -CORg group; Rs is hydrogen, Ci.4 alkyl, C14 alkoxy, a halogen atom, a CF3 group, an
OCF3 group or Ci.4 alkylthio; R’s has one of the meanings given for Rs and is in the 5 or 6 position of the indene ring; R¢ is hydrogen
or Ci.4 alkyl; R’ is Ci.4 alkyl; Ry has one of the meanings given for Rs or Ry and Ry together form a -Y-CHj- group attached to the
indole ring in the 7 position by a group Y; Rg is phenyl substituted one to four times by a substituent selected from halogen, Ci4 alkyl or

C4 alkoxy; a polycyclic ring selected from naphth-1-yl, naphth-2.yl,

benzofuryl, benzothien-2-yl, benzothien-3-yl, 2-, 3-, 4- or 8-quinolyl,

1,2,3,4-tetrahydronaphth-1-yl, 1,2,3,4-tetrahydronaphth-5-yl, anthryl,
said polycyclic rings optionally being substituted once or twice by a

substituent selected from Cjy.4 alkyl, Ci4 alkoxy, Ci.4 alkylthio, halogen, cyano, hydroxyl, trifuoromethyt and imidazol-1-yl; Rio and Ry
together are a group selected from -CHp-O-CH2-CR12R 13- and (CHz),-CR12R13-, wherein the carbon atom substituted by Rz and Ry3 is
attached to the nitrogen atom; R’1; is Ci4 alkyl; or R’j; and R's, taken together with the nitrogen atom to which they are attached, form a
group selected from morpholin-4-yl, thiomorpholin-4-yl, piperidin-1-y1 and pyrolidin-1-yl; each of Ri2 and Ry3 is independently hydrogen
orCraalkyl nis 2,3, 4or5; pis 2 or 3; Z is a methyl group or a halogen atom; and Y is a methylene group or an oxygen atom.




(57) Abrégé

L’invention a pour objet V'utilisation des agomistes spécifiques du récepteur CB2 humain pour la préparation de médicaments
immunomodulateurs de formules (I) ou (I'), dans lesquelles: R représente un groupe choisi parmi les groupes -CH2CHR 10NReR1i; -
(CH2)2NR’6R’11; -CHRoCH2NR '6R’11; -(CH2)nZ et -CORg; R’1 représente le groupe -CH2CHR 1gNR¢R11 ou le groupe ~(CH22NR'sR'11;
Rz et R’; représentent Ihydrogene, un halogéne ou un (C;-Cs)alkyle; R3 représente 1'hydrogene, un (C3-Ca)alkyle ou un groupe choisi parmi
les groupes -CH2CHR10NRgR11; ~(CH22NR'sR’11 et -CORs; R'3 représente le groupe =CRgRs; R4 a 1'une des significations données pour
Rs ou représente un groupe -CORs; Rs représente P'hydrogéne, un (C1-Cq)alkyle, un (Ci-Ca)alcoxy, un atome d’halogéne, un groupe CFs,
un groupe OCF3, un {C1-Cq)alkylthio; R’s a I'une des significations données pour R; et est en position 5 ou 6 du cycle indéne; Res représente
I’hydrogene ou un (C1-Cs)alkyle; R’ représente un {Ci-Ca)alkyle; R7 a 'une des significations données pour Rs on bien R7 et Rg constituent
ensemble un groupe -Y-CHa- li€ au cycle indole en position 7 par le groupe Y; Rs représente un phényle substitué une & quatre fois par
un substituant choisi parmi: un halogéne, un (Ci-Ca)alkyle et un (C1-Ca)alcoxy; un polycycle choisi parmi un napht-1-yle, un napht-2-yle,
un 1,2,3,4-tétrahydronapht-1-yle, un 1,2,3,4-tétrahydronapht-5-yle, un anthryle, un benzofuryle, un benzothidn-2-yle, un benzothxen-S-ylc,
un 2-,3-,4-, ou 8-quinolyle, lesdits polycycles étant non substitués ou substitués une ou deux fois par un substituant choisi parmi: un
(C1-Ca)alkyle, un (Ci-Ca)alcoxy, un (Ci-Ca)alkylthio, un halogéne, un cyano, un hydroxyle, un trifiuorométhyle, et un imidazol-1-yie; Rip
et R1; ensemble représentent un groupe choisi parmi les groupes -CHz-O-CHz-CR12R13- et -(CH2)p-CR12R13-, dans lesquels ’atome de
carbone substitué par Rz et Ri3 est li€ & 1'atome d’azote; R’1; représente un (C1-Cs)alkyle ou bien R’j; et R's constituent avec 1’atome
d'azote auquel ils sont li€s un groupe choist parmi les groupes morpholia-4-yle, thiomorpholin-4-yle; pipéridin-1-yle et pyrolidin-1-yle; Rz
et Ris représentent chacun, indépendamment 'un de I'autre, I'hydrogéne ou un (Ci-Ca)alkyle; n est 2,3,4 ou 5; p est 2 ou 3; Z représente
le groupe méthyle ou un atome d’halogdne; Y représente le groupe méthyléne ou I’atome d’oxygéne.
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