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WD 2005/ 121099 PCT/ FR2005/ 001154 2H or
3H benzo[ e] i ndazol - 1-yl carbamate derivatives, the
preparation and therapeutic use therof A
subj ect - matter of the invention is 2H or

3H benzo |ndazoI-I-yI car bamat e derlvatlve

VR o0 @5 9%n in vitro and in vivo %%5&3%HHT¥%4
perlpheral-type benzodi azepi ne receptors (PBR or

sites). Afirst subject-matter of the invention |s
th’éHcoﬁﬁoaHd@eeapr[eiﬁaﬁazﬁé ~LoYLhEagERERLE é&ﬂ-’ﬁﬁ’ﬁ&l{’ﬁ‘)‘s
bel ow. ot her subject na&%er of th%:lnventl [ Se
processés'§ cﬁ'r?ﬁ?ergpﬁje‘ﬁhraﬁ P ERHE tooUn exé?
general fornmula (1). 15 Another subject-matter of the
invention is the uses of the conpounds of genera

formula (1), a% @@{%@é@f J;f‘ di CAPEAL SoR' 5 anm- or

phar maceutic np05| I ons. e compounds of t he

(jg-)eé@%@ &P{ﬁgg&y(gll 8&1&@@9@;@1&%&\(%{% @OW unds
ih¥th dxhibit an in vitro and in vivo affinity for
peripheral-type benzodiazepine receptors (PBR or p
sites).

A first subject-matter of the invention is
the compounds corresponding to the general formula (I)
below.

Another subject-matter of the invention is
procesgses for the preparation of the compounds of
general formula (I).

Another subject-matter of the inventicn is
the uses of the compounds of general formula (I}, in
particular in medicaments or in pharmaceutical
compositions.

The compounds of the invention correspond to

the general formula (I):
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Wrepresents an oxygen or sul phur atom X1, X2, X3 and

X4 each represent, independently of one another, a

hydrogen or hal ogen atom or a cyano, 5 Cl-C6-al kyl,

Cl1- C6-fl uoroal kyl, C1-C6-al koxy or Cl-C6-fl uoroal koxy

group; Yis in the (N2) or (N3) position; when Y is in

the (N2) position, Y represeﬁts a Cl-C6-al kyl,

Cl- Co6-fluoroal kyl, aryl or heteroaryl group; 10 when

Y.is in the (N3) position, Y represents an aryl or

het Y551 group: the aryl or heteroaryl groups
tional ly bein substitut ed one _nore atons or

i e 19

oupREeH dﬁ?y%%?da%ns%}%n%ro?t L C6-al kyl
- C6- al - CB- .0, . - - -
g%fgg?g|g;rg%iégégé%gp1%§5%%%$#308§%T yzﬁ%¥%5L3$§%rﬁ?e
o th . , | .
P "R and T8 R e T S one

aldegi ky20 ap-@ryiudienawy1or Clelbamkdayy @Foup; or
gﬁsgﬂRl agd RQQ ?%rn] wi th e%e ni trogen at om whi ch

cal-id.es1t:.bednl Roxpeeragycl e optional ly substituted by
one or nore Cl-C6- al kyl or benzyl groups. In the
cont@xin ofhdé h&Dy esentN3 nvengioion2s - G -Cz, where t
and z can take the values from1 to 6, is understood
twhemah bs chm bolme cli2 h whéthicean haveprésent® @0 z

carbon atons, for exanple Cl.3, a carbon 3 <chain
vibhi-&la-gakyhavB: f forhlnanead kvl b G vat s Deheraagyl jFroup;

understood to nean a saturated, |jnear
when Y is in the (N3) position, Y represents an aryl or

hetercaryl group:
the aryl or heteroaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms or C;-Cs-alkyl, Ci-Cs-alkoxy,
C,-Ce-alkylthio, Ci1-Ce-alkyl-S(C)-, Ci-Ce-alkyl-S(0Q)z- or
C1-Cg-fluoroalkyl groups;
the bond in the C4-C5 position is a double or single
bond;
R, and R, each represent, independently of one another,
an aryl, benzyl or C;-C¢-alkyl group; or else R; and R:
form, with the nitrogen atom which carries them, a
heterocycle opticnally substituted by one or more C;-Ce-
alkyl or benzyl groups.

In the context of the present invention:
- C.-C,, where t and z can take the values from 1 to
&, is understood to mean a carbon chain which can have

from t to z carbon atoms, for example C;_3, a carbon
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or branched, aliphatic group. Mention may be nade, by
way of exanples, of the nethyl, ethyl, propyl, 5

i sopropyl, butyl, isobutyl, tert-butyl or pentyl
groups, and the like; a fluoroal kyl is understood to
mean an al kyl group, one or _nore hydrogen atons of
whi ch have been substituted3by a fluorine atom 10 -
an al koxy is understood to nean an -0-al kyl radica
where the aIkyI roup is as defined agbove,

fFhpohTd Ry st 1 ottt %Illk%‘%&mi;roup,
STbst 1% %d” R el e s e

TRt ) SRR ¢ St e ol ?é%‘é&?e' by
W‘%gr‘?f O&gaf’éé}iné%ea”oféh L0 PETEEE OYehigy of oup

ri'sing T ogen on1a optionalTy anot her

Pﬁém UG aSi bR OGEN. t@ﬁ‘&’%@tyﬁ%ﬂr Sutphur .

N@ntl may be Trade, as exanpl es of heterocycles of
t

el i hdYdhe PYIES) I dinyl,  piperidinyl,

nnrphollnyl thlonnrphollnyl azepi nyl , piperazinyl
of howmmmxwl gi@umdemmgl td Smesndesst abidyl o
mean an aromatic cyclic 25 group conprising between 6
ancbul®), cadorr atams . hivnbvgem atays bef metlech aaex dpptes
of aryl groups, of the phenyl or naphthyl groups; 4
EHmervarsd by andererber] ateomean a 5- or 6- nenbered
aromatic {C|IC group conpr|3|ng 1 or 2 heteroqlons

such an mtkegents HHRRs Pt FpHIFan an -O-

radical where the alkyl group is as defined above;

- a fluoroalkoxy is understood to mean an alkoxy
group, one or more hydrogen atoms of which have been
substituted by a fluorine atom;

- an alkylthio is understood tc mean an -S-alkyl
radical where the alkyl group is as defined above;

- a heterocycle is understocd to mean a 4- to
7-membered cyclic group comprising a nitrogen atom and
optionally another hetercatom, such as nitrogen, oxygen
or sulphur. Mention may be made, as examples of
heterocycles, of the azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl, thiomorpholinyl, azepinyl,
piperazinyl or homopiperazinyl groups;

- an aryl is understood to mean an aromatic cyclic
group comprising between 6 and 10 carbon atoms. Mention
may be made, as examples of aryl groups, of the phenyl

or naphthyl groups;
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Mention may be nade, as exanples of heteroaryl groups,
5 of the pyridyl, thienyl, furyl, pyrimdinyl,
pyrazinyl or pyridazinyl groups; a nenber is
understood to nean, in a cyclic group, an atom
connected to the two adjacent atons of the ring; 10 -
a hal ogen atomis understood4to nean a fluorine, a
chlorine, a bromne or an iodine. The conpounds of
general fornula (lI) can conprise one or nore

asynmet rheterpans . 1STHEYRERE @ skC MeER HRe F oreX of
enantioners or of diastereoisoners. 15 These

& SRR HR 1Ot SHRTE P THETT i SH f es,
TR & ST ST )t B | n
B L30T PSR ) UL S LI e,
HESSHE ST, MAPOEUELY, PUSpRERIL, purgeim
:ﬁ#ﬁgyfgaégﬁn§fng53@ggje of use in the purification or

e i'sol atiori of” the conmpounds of formila (1), also 25

form panteffed Nes i d8bd THS oo W Sa oy gEneratoup,
formula (1) can exist in the formof hydrates or of

SOl i 6 , it tyed e d thdecdoradpdcanbanats ons e
associ ations with one or nore nol ecules of water or
whidga sol vent. Such hydrates and sol vates al so form
part of the invention. Anong the conpounds of fornula
(1) wH diekegen atom ig understocd to mean a fluorine, a
chlorine, a bromine or an iodine.

The compounds of general formula (I) can
comprise one or more asymmetric carbons. They can exist
in the form of enantiomers or of diastereoisomers.
These enantiomers and diastereoiscmers, and their
mixtures, including the racemic mixtures, form part of
the invention.

The compounds of formula (I) can exist in the
form of bases or of addition salts with acids. Such
addition salts form part of the invention.

These salts are advantageocusly prepared with
pharmaceutically acceptable acids but the salts of
other acids, for example of uge in the purification or
the isolation of the compounds of formula {(I), also
form part of the invention.

The compounds of general formula (I) can

exist in the form of hydrates or of solvates, namely in
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5 subject-matters of the invention, a first subgroup
of conpounds is conposed of the conpounds for which
Wrepresents an oxygen or sul phur atom and/or X1, X2
and X3 each represent, independently of one another,
a hydrogen atom a hal ogen atom nore 10 partlcularly
a fluorine, chlorine or bronPne atom a cyano group,
a Cl-C6-al kyl group, nore particularly a nethyl
group, or a Cl-C6-al koxy group, nore particularl
@%oﬁ@r@r%pCOW%ﬁl%Sr%r%%%?ﬁ%a%l?%r%’g o cRemT
and/or 15 Y. is in the (N2) % osition; Wgen Y
TS THEQRESS o8I TR O S B bR Ko - SRl Ky

I h
LB g B o U o
b0 & Broocl g OHE: cSfbAlde WO RlDLE PEF LhRILRTdYe

20 a phenyl or eroaryl  group, nore

= t#&@%ﬂ%%g ér&yéfdyﬂeCHn$@ﬁé¥6ﬁy'a§E£%§h WS- Sof

position, Y represents an aryl group,

YR RRdd Clk aEddp S eHl | £ 105 QBinpSlinds 6 al10Bdy]
group, nore particularly a pyrldyﬁ or 25 pyrimdinyl

OF Ot rd den i YAn Obx el ®arsihl sl psc @pf | endfdy bei ng
substituted by one or nore atons or groups, nore 6
parnt Xeubadl ¥ byacimerapréyental amdepenianipky ehozen
from hal ogen atons, nore particularly fluorine or
chiatrhere, athydyodin Ge-athkyd hplbegen awre pee¥€cul arly
met hyl groups, and Cl-C6-al koxy groups, nore

@t smkarly 3 reluesdngr otk T HiRl/QF bromine atom, a

cyano group, a C;-Cg-alkyl group, more particularly a
methyl group, or a C;-Cs-alkoxy group, more particularly
a methoxy group; and/or

X, represents a hydrogen atom; and/or

Y is in the (N2) or (N3) position;

when Y is in the (N2) position, Y represents a
C.-Cg-alkyl group, more particularly a methyl or ethyl
group, a C;-Ce¢-fluoroalkyl group, more particularly a
trifluorcethyl group, an aryl group, more particularly
a phenyl group, or a heterocaryl group, more
particularly a pyridyl or pyrazinyl group;

when Y is in the (N3) position, Y represents an aryl
group, more particularly a phenyl group, or a
heteroaryl group, more particularly a pyridyl or
pyrimidinyl group;

the aryl or heteroaryl groups optionally being

substituted by one or more atoms or groups, more
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the bond in the C4-C5 position is a double or single
bond; and/or Rl and R2 each represent, independently

of one another, an aryl group, nore particularly a
phenyl group, or a 10 Cl-C6-al kyl group, nore
particularly a nmethyl, ethyl, n-propyl, t-butyl or

i sopropyl group; or else R1 énd forn1 wWth the
nitrogen atom which carries then1 a heterocycle nor e
particul arl p rrolidinyl, piperidinyl, phol i nyl
onaaptp@mhar%yl Y opEE oRE Fy%stgmﬁs?rt aF@’dpﬁy ‘6#%%8%? from

two. Cl- C6- aIkyI groups, npre rt| ul ar | i
g%h%gen ARBAGS t HBOES n@%aﬁagu%?r P%H’F% ’ﬁ ‘aFJene

h nd
supleel- e el Uhe, Loveniian, & serond, suigiang of
a%dégggggé%gn brésggF%&?hggpe génb\ g%%ggugéégﬁxz
ngygéggqgrﬁ?%g1 Qn& gen atom nDre particularly a

uor I rine or romne atom a Cl-C6-al kyl

O R PR B PERL | 4L AE| YoBi FBLAY) s 05 08BubDE 8B fingle
Cl- C6- al koxy group, nore particularly a nethoxy group;

apeh@F 24ayepresents a hydrogen atom and/or 7 Y is

in the (N2) or (N3) position and represents an aryl
gROWEMd IRl eaphr trepteaehny , a ipdependgnaldly, ofr cae another,
het eroaryl group, nore particularly a pyridyl,

p3m aaiyy | gooupy rinardi pgrt yrolprly ahpharyl group, or a
het eroaryl groups optionally being_  substituted b% one
ﬁlﬁréliyémr@ppgr soge, pagtdacularly a methyl,

n-propyl, t-butyl or isopropyl group; or else R; and R:
form, with the nitrogen atom which carries them, a
heterocycle, more particularly pyrrolidinyl,
piperidinyl, morpholinyl or piperazinyl, optionally
substituted by one or two C;-Cs-alkyl groups, more
particularly methyl groups.

Among the compounds of formula (I) which are
subject-matters of the invention, a second subgroup of
compounds is composed of the compounds for which:

W represents an oxygen or sulphur atom; and/or

X1, X, and X; each represent, independently of one
another, a hydrogen atom, a halogen atom, more
particularly a fluorine, chlorine or bromine atom, a
C.-Cg¢-alkyl group, more particularly a methyl group, or
a C;-Cg-alkoxy group, more particularly a methoxy group;
and/or

X, represents a hydrogen atom; and/or
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particularly by one or two atons or groups, chosen
from hal ogen atons, nore particularly fluorine or
chlorine atons, Cl-C6-al kyl groups, nore particularly
met hyl 10 groups, and Cl- C6-al koxy groups, nore
particularly nethoxy groups; and/or the bond in the
CA-C5 position is a double of single bond; and/or Rl
and R2 each represent, independently of one another,
15 an aryl group, nore particularly a phenyl group, or
& G1-s-dhgy Ny oomp, (Fbr ekt 204 T PTRIFHTS an
ethyl, n-propyl, t-butyl_or_isopropyl. group; or_else
R h BFRUP £ JRPES RAFE Y HEL FE LY @&P%ﬂn T 2 13 es

h I j | i di |,
e L o it | S £ B LT o L fona 1
bstituted b .1 - C6- al kyl ,
e St agi Nty EE Nt R R e o
f | ' L &G -
REA e el BB UDbG0S "SGR Bng
C&@Q@P&@édt%ﬁ SOOI NRS& Of + Whd S P ESREES an

oxygen or sul phur atom and/or X1, and X3 each

represantaripdspeneents yowd emg oangtdhess, actiyskoginom

atom a halogen atom nore particularly a fluorine,
ah Dddre Dforhs pridiee abat i @ul £AL W6E ahdaylngrow pshhor Ene
particularly a methyl group, or a Cl-C6-al koxy group,
rreEnpardi-Q4tailkylagmethexyngreuparticandroy Xethyl
represents a hydrogen atom and/or Y is in the (N3)
stunon andl Gefkeadkosyagrappp . gieyp, particularly

methoxy groups; and/or

the bond in the C4-C5 position is a double or single
bond; and/or

R; and R, each represent, independently of one another,
an aryl group, more particularly a phenyl group, or a
C1-Cs-alkyl group, more particularly a methyl, ethyl,
n-propyl, t-butyl or isopropyl group; or else R; and R:
form, with the nitrogen atom which carries them, a
heterocycle, more particularly pyrrelidinyl,
piperidinyl, morpholinyl or piperazinyl, optionally
substituted by one or two C;-C¢-alkyl groups, more
particularly methyl groups.

Among the compounds of formula (I) which are
subject-matters of the invention, a third subgroup of
compounds is composed of the compounds for which:

W represents an oxygen or sulphur atom; and/or

X1, X, and X; each represent, independently of one
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nore particularly a phenyl group, or a heteroaryl
group, nore particularly a pyridyl or pyrimdinyl 10
group; the aryl or heteroaryl groups optionally being
substituted by one or nore atons or groups, nore
particularly by one or two atons or groups, chosen
from hal ogen atons, nore pafticularly fluorine or
chl orine 15 atons, Cl-C6-al kyl groups, nore
particularly nmethyl groups, and Cl-C6-al koxy groups,
nret R ¢ | & UPEET9IeRer hoRy JrioapRICAndtIr: tHerDond in
the C4-C5 position is, a doubie or single bond;, and/or
RPFELGHPREY A chl 1opt B2 ent ML PHtRD N P 3F ond™ 2

ot her n_aryl group, nore rticularl p
orsibombkvd aEe e “BPRY PG5 ingre pareredtast s, o
nethyl, e I t-hbuty Lo . oup; S .
A R SO Ki e e e BRoN SRS Shmear RO

them A heterocycle, 25 nore particularly piperidinyl,
optionally substituted by one or two Cl-C6-al kyl

B OURSr JHUTR P IR drY atB ;N dndrcaups. 9 The
compounds of general formula (1) can be prepared by

thei Processes (i) usés ot een i And heepddont 80an sehelregroup,
According to a first preparation route 5 (Schene 1), a

o Ubst-1of cgbanel @l a folneny R groyp, i or abhetexdaryP, X3
and X4 are as defined in the general formula (1), is
reaoued whtd pethidularbpnateytidyheor ppysEnt@inyl a
catal ytic anmount of a base, such as

group;

the aryl or hetercaryl groups optionally being
substituted by one or more atoms or groups, more
particularly by one or two atoms or groups, chosen from
halogen atoms, more particularly fluorine or chlorine
atoms, C;-Ce¢-alkyl groups, more particularly methyl
groups, and C;-Cs-~alkoxy groups, more particularly
methoxy groups; and/or

the bond in the C4-C5 position is a double cor single

bond; and/or

R; and R; each represent, independently of one another,

- an aryl group, more particularly a phenyl group, or a

C1-C¢-alkyl group, more particularly a methyl, ethyl,
t-butyl or isopropyl group; or else R; and R; form, with
the nitrogen atom which carries them, a heterocycle,
more particularly piperidinyl, optionally substituted
by one or two C;-Cg-alkyl groups, more particularly

methyl groups.
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sodi um et hoxi de or sodi um hydri de, to obtain the 10
ket oester of general formula (I11). The condensation
of the ketoester (lI1l) with hydrazine, for exanple in
a polar solvent, such as DVF or acetic acid, nmakes it
possible to isolate the pyrazole of general fornula
(IV). The latter is subsequefitly N-substituted 15
nonsel ectively by the action of an aryl or heteroaryl
hal i de of general fornula Y-hal, in which Y is as
defined i n The @RI PPINTTIL aberPata T,y can be
hal ogen _atom_such as an iodjne or_a_brom.nne,_in the
Peeaed B e RECIIRIE abl POt HeRF ¢t B Ersiohtowing
carbonate, or 20 of potassiumtriphosphate, of a
SARFTRT ¢ anount of a copper salt and of a dianine
(S. L. Buchwald . Am_ Ch ; 27) .
The result Y?@C?ﬁ-i{rﬁﬁ et%o%gg%%éﬁr?%%pg%%%%ﬁ %Lrl}%
[ gene e n i Nin
V\ﬁ&(o éclﬁér?%g{)\(’ g%o%%&?é&?%]gcﬁ%%%ifi ﬁoﬁﬁ?% fi)%gll tion
L4 #.he x3- PRSI 4h @Mk Ofa @ PWBZER N Ehd Feneral
subsequent |y derivatized by the action of a carbanoyl
18 il O [ He, des | Vel dwed ofi genesethy T ofatbénate in the
G C(WNRLR2, in which W Rl and R2 are as defined in
tihes gefes abf fordat R yvig , anouttheo preseanse, ofuahbase,
such as potassium carbonate, sodium hydride or
teddtlny | eeinexido obtapbdidntiedchddante egbiodigenks al
fornmulae (la) and (Ib), which are separated, at this
Steeestnr nef larkexabwiormuba pEFEbn LRe| Feadensaten of

art, such as chromat ography on a, sil%ca colum. 11
the ketoester (III} with hydrazine, for example 1n a

polar solvent, such as DMF or acetic acid, makes it
possible to isolate the pyrazole of general formula
(IV) . The latter is subsequently N-substituted
nonselectively by the action of an aryl or heteroaryl
halide of general formula Y-hal, in which Y is as
defined in the general formula (I) and hal is a halogen
atom, such as an iodine or a bromine, in the presence
of a base, such as potassium or caesium carbonate, or
of potassium triphosphate, of a catalytic amount of a
copper salt and of a diamine (S.L. Buchwald, J. Am.
Chem. Soc., 2001, 123, 7727).

The resulting mixture compeosed of the
positiocnal isomers of general formulae (Va) and (Vb),
in which the Y group is respectively in the 2-position
and in the 3-position of the pyrazole ring, is

subsequently derivatized by the action of a carbamoyl



Scheme 1 X1 )<2 1 (Iq X3 O X4 (MO 2C(O X1 X2 ~
{ug X3 OH X4 CO2Me 4 NH2NH2 X1 X2 X3 1 1 N (1V)
X4 H HO Y-hal X1 X1 X2 X2/ X3 NX3\ / NY X4 N
X4 N HOY HO (va) 1. CC(WNRLR2 (Wb) 12. separation
X1 X1 X2 ~ 1 X2 X3 N X3 N—Y]i§4 O'" NX4 N

chloride derivative of general formula CLC(W)}NR:Rz, in
which W, R; and R, are as defined in the general formula
(I), in the presence of a base, such as potassium
carbonate, sodium hydride or triethylamine, to obtain
the carbamates of general formulae (Ia) and (Ib), which
are separated, at this stage, by methods known to a
perscn skilled in the art, such as chromatography on a

gilica column.



0O Y (la) WoNRR2 (Ib) NRRR2 12 Alternatively, a
second preparation route nmakes it possible to prepare
t he conpounds of general formula (la) (Schenme 2).
Schene 2 5 X1 X2 X1 / OH(Ill) 3 X4 CO2Me Y- NHNH2
Xl X3\ " N(Va) X4 HONY CIC(WNRLR2 X1 (C5)
04)Xs N (la) X2 YN X4 OYIWNRR2 It consists in
condensi ng the ketoester of general formula (l111), as
defined above, with a hydrazine of general fornula
Y-NHNH2, in which Y is d&sgheme 1

*Ho
(Va) J1. CICWNR,R, (P

2. separation




10 defined in the general forrmula (1), for exanple in
a 13 polar solvent, such as DMF or acetic acid, and
makes it possible to isolate the pyrazol e of general
formula (Va), as defined above. The latter is
subsequently acylated by the action of a carbanoyl
chloride 5 derivative of genefal fornula CLC(W NRLR2,
as defined above, in the presence of a base, such as
pot assi um carbonate, sodium hydride or trijethylanine,
to obtain %%%e€%?%%ﬁ%}%'o$ %%%%?%IP?%Pﬂﬁ?%???a§°u§ﬂe

single bond in ositi.on of the onpound
o‘f’a]‘@%ﬁejr‘él CoaTHoTS, T )PRaRop FoRat PP inad of SGERYELY
deh ed for doubl e bond according to a
nﬁ?% f% ggﬁ géoh?%$2%ﬁ'skilled in the art, for
exanpl e by analogy Wth t 4t hpd descri bed by Kozo,
Shi-shido et al., Tetrahedron, 1989, 45, 18, 5791-5804.
15 Alternatively, the compounds of general formula (1)
conprising a single bondsin the C4-C5 position can be
dehydrogenated by reactian with a hal ogenating agent,
such as N bronobsuggini t he presence of an
initiator, such as . nethylproplonltrlle).
20 Under these cond|t| nmpound of genera
formula (1) conpr}stng gﬁ?dﬂﬂh the C4-C5
position is flrstiﬁalooenat=d an hen the resulting
internediate is subjecugd t@GyMeﬂln1nat|on reaction
toresult in the compound (1) ‘conprising a double
bond in the C4-C5 25 posi Schenes 1 and 2,
the reactants, when the|r ngaﬁﬁhq@ﬁ preparation is
not described, are

X3 \ Sy (Va)

CIC(W)NR,R,

(C5)
(C4)

\ \/N (1a)
N

X,
\

3\ Y
NR.R

W t2

It consists in condenging the ketoester of

general formula (III), as defined above, with a
hydrazine of general formula Y-NH-NH;, in which Y is as

defined in the general formula (I}, for example in a
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14 comercially available or are described in the
literature or el se can be prepared according to

nmet hods which are described therein or which are

known to a person skilled in the art. 5 The conpounds
of general fornula (Il) can be obtained from

comerci al sources or can belbrepared using methods
described in the literature (Sins, J.J. et al.
Tetrahedron Lett., 1971, 951). Another subject-matter |,
FOt e PRVERRF onSULD A8 CHYRI P 2ockbot Aetdorapdsnakes it

[ h d f f Vi d (Vb).
SoBSELy oo o ROTROMAS Sl BRI el o)
t ' f-th f |
S B L T SR T (e o
Vi Vb f
Pt oy olopener ok Lormbap (Vs w) of

laedDEa0BL4 1 58 @Qﬁ@£§lofofﬁﬁl@r@F@?WﬁNRﬁ%e gkvaarifed
the "Mp." columm. Table 1 20 X (C5) 7 (C4) (NO (Vb)
ofpede HQ f NYhé Viadeddncdoor X Be3 dclY A Roofddsiva. 1

HHHH 2-(4-net hyl phenyl) 221-222
carbonate, sodium hydride or triethylamine, to obtain
the carbamate of general formula (Ia).

The single bond in the C4-C5 position of the
compounds of general formula (I) can opticnally be
dehydrogenated to form a double bond according to a
method known to a person skilled in the art, for
example by analogy with the method described by Kozo,
Shishido et al., Tetrahedron, 1989, 45, 18, 5791-5804.
Alternatively, the compounds of general formula (I)
comprising a single bond in the C4-C5 position can be
dehydrogenated by reaction with a halogenating agent,
such as N-bromosuccinimide, in the presence of an
initiator, such as 2,2’'-azobis{2-methylpropionitrile) .
Under these conditions, the compound of general formula
(I) comprising a single bond in the C4-C5 position is
first halogenated and then the resulting intermediate
is subjected to an elimination reaction to result in
the compound (I) comprising a double bond in the C4-C5
position.

In Schemes 1 and 2, the reactants, when their _

method of preparation is not described, are



Vb.1 H M HH3(pyrid-4-yl) 315-316 Va.2 HF HH

2- (4-fluorophenyl) 220-221 Vb.2 HC HH
3-(pyrid-4-yl) 336 - 342 Va.3 HC HH2-(pyrid-4-yl)
190- 216 The preparation of sone conmpounds in
accordance with the invention is described in the
fol | owi ng exanpl es. These ex&hples are not liniting
and 5 only illustrate the present invention. The

nunbers of _the conpounds exenplified rgfer to those
g¢Q@%e¥%la#%bl%%ailéﬁHQZOrTﬁEee@%ﬁ%ﬁ%%? n?%rB%ﬁalyses

ﬂb§%$%w§1?§%'rq%%%¢§5é§”§ dz? %E%@ A RRRd ?rm:thods
10
G Lpm L ?%% %%%% ﬂgi?gn érezﬁigiogpgskﬂgwﬁ'@g
4,5 2H
gig ﬂosﬁliféé ﬁgyﬁﬂgfﬁg%) I hydr o-

bRAHZ0 e]|ndaz di et hyl carbamate 15 1.1

5 Methyl 6-1H08 OxSrh¥dhaXYos deflebydr fotmu Pt fipaésn be
12.66 g (316 Mol )" of 60% sodi um hydride in oil, 900

n&b@%lﬁ@&Uff@maagm&grégaﬂ1s&@ﬁ@egﬂbf)c@ﬁ b@lﬁféﬁafed

carbonate are introduced into a 2 1 reactor. 20 The
rearhd Ofle Thadsr @esSribedr & vherbitébattne 1StmsA J.J.
solution of 19 g (115 mmol ) of
Gef | aibr p- Bedrahbgdon- Lekt naph®hil ep52) one in 350 nl of
tol uene is subsequently 16 added. The reaction
m xture i s heatherasubeecturater o4 hheTh%V¢%%b@mon
m xture i s subsequently cooled to OC and t

10 RESPFRERT LYo AEPEReH ©f 194 ﬁﬁp%@t%ce%ﬁcth%c?ampaﬂﬂds

m _of water are adde d t he separ at ed
of formulae (Va) ang ?Gb These compounds may be of

use as intermediates in the synthesis of the compounds
of formula (I).
The chemical structures and the physical
15 properties of a few compounds of general formulae (Va)
and (Vb) of the invention are illustrated in the
following Table 1. The melting points of the products

are given in the “M.p.” column.

Table 1

(Vb)
or
(Va)




5 organi c phase is separated by settling and washed

with two tinmes 150 ml of water and then with 100 n
of a saturated aqueous sodi um chloride solution. The
organi ¢ phase is subsequently dried over magnesi um

sul phate and

t hen concentrated under

reduced pressure

toresult in 10 26.1 g of a Broduct which is used as

isin theﬁ t0||OMAng st age. 1.2

i3 '_Icglu;;/)dio\4LL1|§;:;;F£§C:?1ICJ)3%$I- ey((]{/g?(%YZ g (9 rmwfﬂ' (o&)
tlﬁf)‘(‘? c?u tffﬁg op?enbghoglr 2 1?—(?11-nf§'tlgﬂ}ﬂ]e%ylz3 932&2?22%
wegiceh 11t gge 1000 [rarcipr ec.epycure | 9131e
|L>f<\«f's{:%>r"4’I:lh+ IEEAEE’EEEHlo T urE-(néluompbemqhent 1320-221
prladsze. HThe rGki queHi s t den i SRS of eBPG 1 342
2=E[a['eg gy-se??}lggHgﬁjeagshed “ﬁ@gLﬁyﬁﬂaig IE?06?16

wat er and then once with 100 m of a saturated aqueous

SOd'un]Chlofh% F§%b3££950nTBf Qéﬂénéfmﬁgéﬁﬁsi§n25

subsequent |y over nagnesi um su ate and then
CQ@@SP&&EEdeEHHGEhéeﬂHGSQthﬁS§§r&eé@riBé&'1nlﬁh§ 549

of the expected conpound. 17 Melting point: 220-221C
b NMRe{ H§- DVBGb1esS ThE8Y exdmplefdide 2b) 1iRiOHng and
(dxd, 2 7.01 (m 2H), 7.3 (m 2H), 7.75 (m 3H).

1061?-Flﬂﬁéﬁraté4tﬁéUPfephﬁﬂyiﬁvdnﬁidnhyﬁhe ndmbers of
2H benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e
the compounds exemplified refer to those given in

Tablegs 1 and 2. the LC-MS

The elemental microanalyses,
(liquid chromatography coupled to mass spectrometry)
analyses and the IR and NMR spectra confirm the

structures of the compounds obtained.

Example 1 (Compound No. 1)

7-Fluoro-2- (4-fluocrophenyl) -4, 5-dihydro-2H-

benzole]indazol-1-yl N,N-diethylcarbamate
1.1 Methyl 6-fluoro-2-hydroxy-3,4-dihydro-1-

naphthoate

of 60% sodium hydride in

12.66 g (316 mmol)

oil, 900 ml of toluene and 17.69 ml {210 mmol) of
dimethyl carbonate are introduced into a 2 1 reactor.
The reaction mixture is stirred at reflux for 1 h. A
solution of 19 g (115 mmol) of 6-fluoro-3,4-dihydro-1H-

naphthalen-2-one in 350 ml of toluene is subsequently
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(Conmpound No. 1) 3.5 g (9 mmol ) of the product
obtained in Stage 1.2, 3.48 g (25 mmol) of potassium
carbonate and 2.66 m (21 nmol) of

N, N- di et hyl car bamoyl chloride are 10 introduced into a
500 m reactor. The reaction mxture 1is heated at ref
lux for 24 h and is then cont®ntrated under reduced
pressure. The resulting product is taken up in 100 mi

of ethyl acetate. The organic,ghgse ia mashgg tw.ce
wriAedpoThe BE2GRieR BASTHREN1BNEEBALFEN2ES5TEDO M t8F a
t ed di, hl ori d [ ution,
ST ahr (ThnagaerE R bEhLRr) S5 aFRRReEYRR R jral e, to
h t her . UE .
T R, B A6 s PRRATLLEA, LR oF THME CEl POESRLE s c

gg&%&[eﬂlEymfhég”ﬁgesEaQ ¥ 9848aShhiCAnEOLEPRragkyt i ON

eing carried out with a mxture of cyclohexane and

?&P%&n?@eﬁﬁége 25258pQfat B B¥PBEL£UiRHOHHEt wakRe8 WSER
isolated and recrystallized fromisopropanol to

PeRgUEEmed. P50 3. 4F wHBL) &hdt BRehi wathproduel.of a
Melting point: 141-142C 25 1H NMR (CDC13): S (ppm:
1s8@butttedHhquiohs( bodBtbh, cR18¥%idét so2ifjioB. 98hét organic
2H), 3.4 (g, 2H), 3.52 (g, 2H), 7.00 (m 2H), 7.2 (m
2bhas@. B2 ¢ubséahen?lF6dfned2eyeriBagfirahpnesplphate and
(Conpound No. 2) .
7eRenorenoengratedr bpAeny redRreBcRE O EFFAdEZ oF eguE 11
N,N-diethglcarbanate 5 A solution_of 0,7 ? (1,76 mol)
o%5-7-9| @br 8- Rreduer ubhopheds| ¥984528i h§afB- SRE

bggfféﬁlhgdgggéé}-yl N, N- di et hyl car bamat e, obtained in

1.2 7fFluor0—2—(4—f1u0ropheny1)-1-hydroxy—
4,5-dihydro-2H-benzo [e]l indazole (Va.2)

2 g (9 mmol) of the product obtained in Stage
1.1 and 2.73 g (16.8 mmol) of 4-fluorophenylhydrazine
hydrochloride are introduced into a 100 ml reactor. The
mixture is dissolved in 100 ml of acetic acid and
heated at reflux for 4 h. The reaction mixture is
subsequently cooled and then concentrated under reduced
pressure. The residue is taken up in 150 ml of ethyl
acetate and 100 ml of water. The organic phase is
separated by settling and waghed twice with 100 ml of
water and then once with 100 ml of a saturated agueous
sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure to result in 3.5 g

of the expected compound.



Stage 1.3 of Exanple 1, and of 1.2 g (5.2 mol) of
2,3- dichloro-5, 6-di cyano-1, 4- benzoqui none in 25 nml of
10 toluene is stirred at ref lux for 2 h and then
cooled. The mixture is poured onto 100 nl of ethyl
acetate. This organic phase_is washed with two tines
100 M of a saturated aqueoﬁ% sodi um
hydrogencarbonate solution, wth 100 m of water and

then with 10 of a 15 saturated aqueous sodi um
cHeoFine QBPHFloﬁonﬁéloFganlc phase is separated by

%wgs@%ﬁ?«gﬁﬂ“ 3 gkt Sorecaare dder 2 f”‘*dxd
pzﬁbéh?%h-"iwﬁaﬁﬂi°2e?%h3ﬁ2ﬁ2ﬁ&ﬁ?3?73 0" 3801 ot hyi
acetate) and ;60p¥§gabkbzatw@nfﬁﬁegbph§99n9pan9Ld159aro-

mg (1.26 nmol e expected product are obtained

5 N@h£b@ﬁz83%§&ndé§811§0§1 N, nglé€ﬁ¥@55§bam§tépp”)

8 (g, 2H), 3.55 (q,
2irompodhd( AL . 3H), 7.7 (n1 5H), 7.9 (dxd, 1H). 19
Exanmpl e 3 (Conpounds Nos 3 and 4)
7- Chl or o- 2- Gpgr gd<{4- minpl ¥, 6£dEhgdpoe@hicbenkbhéhieddaro
- 1-yl N, N-diethyl carbamate hydrochl ori de (Conpound
Neta@y and, 73chBog0435(pmpiﬁ afypptassigmhgarboppts and
benzo[ ealndazol yl N, N-di et hyl car bamat e
hgedB6ch or(PéIemmetbnﬁéuNle\éleE y3carpeppyl chloride are

6- chl or.0- 2- hydr oxy- 3, 4- di hydr o- | - naghthoate 10. g
10 (zsérﬁﬁep$doﬁnée%?séepuw#h GrPaery nThe 28aLE15n" muftcure

is heated at reflux for 24 h and is then concentrated
under reduced pressure. The resulting product is taken
up in 100 ml of ethyl acetate. The organic phase is
washed twice with 100 ml of water and then once with

15 100 ml of a saturated aqueous sodium chloride solution.
The organic phase is subsequently dried over magnesium
sulphate and then concentrated under reduced pressure
to result in 5.96 g of crude product. The mixture is
purified by chromatography on a silica column, elution

20 being carried out with a mixture of cyclohexane and
ethyl acetate. 2.2 g of the expected product are thus
isolated and recrystallized from isopropanol to produce
1.5 g (3.77 mmol} of the final product.
Melting point: 141-142°C

25 'H NMR (CDCls): & (ppm): 1.95 (t, 3H), 2.6 {(t, 3H), 2.97

(t, 2H), 3.98 {(t, 2H), 3.4 (g, 2H), 3.52 (g, 2H}, 7.00

(m, 2H), 7.2 (m, 2H), 7.32 (m, 1H), 7.56 (m, 2H).
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10 oil, 621 m of toluene and 14.18 m (163 nmol) of

di net hyl carbonate are introduced into a 2 1 reactor.
The reaction mixture is stirred at ref lux for 1 h. A
solution of 15.2 g (84 nmol) of 6-chloro-3, 4-dihydro-
1H napht hal en-2-one in 268 nl _of toluene is 15
subsequent|ly added. The reactfon nmixture is heated at
ref lux for 24 h. The reaction m xture is subsequently
cooled to OC and then acidified by addition of 92 m

of acetic acid. 114 ni of wat er are added and the

SERERRAE 2 PR RpBd T @ 150 m of water and then
vy 161,408 91 (8 ffuég&gflg{%g% agheguR, 90} Hhablort dg
sol u e or gani 'S sequently dri

dﬁaggggﬁ iHQ}béHégﬁate and then concentr at ed under

ssure e residue is purified by

chronatography on a spl k6au29oR0bEN. feful L ONe behdl) of
carried out wwth a mxture of cycl ohexane and of

dy chi Qe psed haney1torspEEhy1) N4 18- 8iByd£5328-mmol ) of

t he expected product used as is in the 20 follow ng
sbageo [8] 2ndagbl ol oyl - NyNrdxgt Uybedibyudape 2Hobbahred in
[e) indazole 28 g (117 mmol) of the product obt ai ned

| Btage St ageoB. Examdleg8ie ahd(6586162ngol(§-3f Mt agfnd 3~
monohydrate are introduced into a 2 1 reactor._The
niixehteressdf sdbryeror i ¢8éeﬁ¥oaw136@?iena%deénaf
heated at ref lux for 4 h__The_react xgure is
SUBLEEHENE PySELETER ARdTERRHRCAECAt FarRY bHGRr cooLed-

R e OB £358E 8o NS 85HbL RY BEOGLRLL ' Scbpken. uP
This organic phase is washed with two times 100 ml of a
saturated aqueous sodium hydrogencarbonate solution,
with 100 ml of water and then with 100 ml of a
saturated agueous sodium chloride solution. The organic
phase is separated by settling, then dried over
magnesium sulphate and concentrated under reduced
pressure. After purification by chromatography on a
silica column (eluent: mixture of methylene chloride
and of ethyl acetate) and recrystallization from
isopropanol, 500 mg {(1.26 mmol) of the expected product
are obtained.

Melting point: 159-160°C

H NMR {(d¢-DMSO}: & (ppm): 1.04 (t, 3H), 1.21 (t, 3H),

3.28 (g, 2H), 3.55 (g, 2H), 7.45 (m, 3H), 7.7 (m, 5H),

7.9 (dxd, 1H).
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of ethyl acetate and 300 ml of water. The organic
phase is separated by settling and washed twice with
200 M of water and then once with 200 m of a
saturated aqueous sodium chloride solution. The
organi ¢ phase is 15 subsequently dried over nmagnesi um
sul phate and then concentrat@d under reduced
pressure. The residue obtained is triturated from 200
m of ethyl ether and then filtered off to result in
2Exgmplen3 3 ( ﬁBFPOBFth§°Se§péEFe&)product. 20 Mel ting
pg nt. 232-233

7

F6950r2ﬁ§8V5%9 4- Yﬁ}r d54d§pyd£o52H—benzo[e]indazol—
dbyﬁ s R e S 1

38“%@% Sochmgrs-af hhrd %%b??ﬂrné?'ﬁ??ihﬁ?@?%. 44
T

PetasgbiAPResphate are introduced wunder an inert
atmosphere into a 2 1 reactor. The reaction mxture

i s suspended.in @G86n{l of cHloexane-hylrought, tedikfdroxl-
for 24 h and then cooled. The mixture 5 is

cnapkbhoated under reduced pressure and then taken up
in 200 M of water. This aqueous phase is acidified

to pH 5 by $0ctegsi{@B2aduplionf 6P%asetivmabydritfpein
suspension is stirred for 30 m nutes and then_t he

pPiéi ppRat ®lopfarniéuens Apft éfedBofi, %é§h@&°&)tﬂ

wat er 10_and then dried under red ced res uie

pPoutERY 6C8TRoRRES. #rAndRFrBAYER c?e% redetor.

Tﬁrnggénggr89gghrgnlghst1rred at reflux for 1 h. A

solution of 15.2 g {84 mmol) of é-chloro-3,4-dihydro-
1H-naphthalen-2-one in 268 ml of toluene is
subsequently added. The reaction mixture is heated at
reflux for 24 h. The reaction mixture is subsequently
cooled to 0°C and then acidified by addition of 92 ml
of acetic acid. 114 ml of water are added and the
separated organic phase is separated by settling and
washed with three times 150 ml of water and then with
100 ml of a saturated aqueous sodium chloride solution.
The organic phase is subsequently dried over magnesium
sulphate and then concentrated under reduced pregsure.
The residue is purified by chromatography on a silica
column (elution being carried out with a mixture of
cyclohexane and of dichloromethane) to result in 12.8 g

(53.6 mmol) of the expected product used as is in the
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formof a mxture of isoners. LC-Ms: 2 peaks at 60.4%
and 38% corresponding to [MH+ = 298. 15 3.4

7-Chl oro-2-(pyrid-4-yl)-4,5-di hydro-2H
benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e
hydrochl ori de (Conpound No. 3) and

7-chl oro-3-(pyrid-4-yl)-4,5 20

di hydr o- 3H benzo[ el i ndazol - 1-yl N, N-di et hyl car bamat e
hydrochl ori de (Conpound No. 4) 20 13 g (43.66 nmmol) of
t RelhPWinges6fIPsomers obtained in Stage 3.3, 18.1 g

(131 mmol ) of finel groun ot assi u ar banat nd
11.07 m (8%:32 ﬂﬁS%}OBP‘1RSK§HP§Yﬁ§Pg%éﬁg¥§§P'SH§

chloride.are introduced, under an inert atnosphere,
i €628 ?Jingéﬁe Or. The reaction 25 mixture is

suspended ip,1 1 0l acgLoi bEi e, BLAUARE LBcatgbal uk

for 24 h an coo € reaction mxture

Ceegggt5?&egg§n9§tsrﬁﬁugggsﬁgeggagghgfhsyagaHHEEng 22

prodact 1S enup In atetate and

308nBhyat-avat gte TherargaBhcinhase bsisepatabed bie
settling and washed twice with 200 m of water and

ORERtuvkt 5280sBblokdaisappantdoiqueeus csadidmnd
chloride 5 solution. The organic phase is subsequently
dhitededver regfinesfom suhph@he ardcthen tomtemer ased
under reduced pressure. The resulting product
cenbeegesnthy twolegositdi bhah Feovmensrecedpsndes Keguged
and 4). The latter _are separated by colum |
chremausgr afhy £seplyisg REPERCEOI$SLakeRi BPoAd 300 ml
silica, eluents: m xture of hegtane and__ of eth

|
aBEt §FRYL 2ceRRrBPO2DI( BYPi B4 |ya&?g:dFH§dpgggﬁ;c phase

is separated by settling and washed twice with 200 ml
of water and then once with 200 ml of a saturated
aqueous sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure. The residue
obtained is triturated from 200 ml of ethyl ether and
then filtered off to result in 25 g (113.3 mol) of the
expected product.
Melting point: 232-233°C

3.3 7-Chloro-l-hydroxy-2- (pyrid-4-yl)-4,5-
dihydro-2H-benzo [e]l indazole and 7-chloro-l-hydroxy-3-
(pyrid-4-yl)-4,5-dihydro-3H-benzo[e] indazole

15.2 g (68.8 mmol) of the product obtained in
Stage 3.2, 16.95 g (82.66 mmol) of 4-iodopyridine,
4.14 ml (34.44 mmol) of trans-1,2-diaminocyclohexane,

1.31 g (6.89 mmol) of copper iodide and 36.55 g
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benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e

hydr ochl ori de (Conpound No. 3) 15 Product No. 3, thus
isolated, is converted to the hydrochl oride by
dissolving in a O 1IN solution of hydrochloric acid in
I sopropanol . The solution is concentrated to dryness
under reduced pressure. Aftetl triturating from ethyl
ether, filtering and drying 20 under reduced pressure,
2.3 g (5.79 mmol ) of the final roduct are obtalngd
Nél??né HoPhL ; 025909§§€;4m|nﬂpﬁpget@m@xy ln?F?Bbﬁ?

1. 08 (t, 3H) , 1.31 (t, énl F% &g
Jppdes. a8 faerér&tm?sabefa l&H? 5175 98°FARd, THR)

7%?&8113‘;%%%}1?8 45y Ysﬁ‘:'égﬁfiW fr698imptt dionane,
A BeR o Dage ] %%Jr“%‘ N S T e
h?%L%%ﬁ?%%f?%Egﬁvﬁéﬁﬁ oSy SRE B REB BRI e caen

i i $APEEPaRP! of THEL 8P| UEhOB h§ue6QBCERALAt € @idified
dryness under reduced pressure. After triturating

feompet bybyetheteskilteaiagt apflsdoyi aget Vodecidednned
pressure, 6.2 g (15.62 mml) of the final product are
obhgperdiodOidbtstingefofat: 3Q2ﬂ12@6€31&hdMﬁh¢d6tEhBC»
S (ppm: 1.18 (t, 3H), 1.29 (t, 3H, 3.02 (t,
pBdcipitdty, oBtsingq 1Qkﬁllﬁeged(qff1pyashqd3y1§ uater
1H), 7.45 (d, 1H), 8.08 (d, 2H), 8.98 (d,
and then dried under reduced pressure to produce 16.6 g
(55.7 mmol) of the expected N-arylation product in the
form of a mixture of isomers.
LC-MS: 2 peaks at 60.4% and 38% corresponding to
[MH]* = 298.

3.4 7-Chloro-2-{pyrid-4-yl)-4,5-dihydro-2H-
benzo[e] indazol-1-yl N,N-diethylcarbamate hydrochloride
(Compound No. 3) and 7-chloro-3-(pyrid-4-yl)-4,5-
dihydro-3H-benzo [e] indazol-1-yl N,N-diethylcarbamate
hydrochloride (Compound No. 4)

13 g (43.66 mmol) of the mixture of isomers
obtained in Stage 3.3, 18.1 g {131 mmol) of finely
ground potassium carbonate and 11.07 ml (87.32 mmol) of
N,N-diethylcarbamoyl chloride are introduced, under an
inert atmosphere, into a 2 1 reactor. The reaction
mixture is suspended in 1 1 of acetonitrile, brought to

reflux for 24 h and then ccoled. The reaction mixture

is concentrated under reduced pressure. The resulting
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2H). 15 Exanple 4 (Conpound No. 5)

8- Met hoxy- 3- (pyrid-4-yl)-4,5-di hydro- 3H
benzo[ e] i ndazol - 1-yl N, N-di et hyl car bamat e

hydrochl oride 4.1 Met hyl

6- met hoxy- 2- hydr oxy- 3, 4-di hydro-1- 20 naphthoate 3.4 g
(85.12 mol ) of 60% sodium MAIride in oil, 180 nm of
toluene and 4.78 ml (56.75 mmol) of di met hyl

carbonate are introduced into.a 1 reactor The
RERERSR waf%nlgpswr?% Bl ?%fwiﬂ 0RCtRte BnS

TR DB Pl YRS o (PO %lﬁa?%}e%%g%g?éfatgéwdm'
SO iy e P 9 80 e
R ?%ﬁé"é Y S e M g B St
;f‘%‘?f?’fng s o ér‘iféeﬁhé’éé*aﬁécsm guéﬁtﬁfp@fﬁé@do@ar

hed Wwth two tines wat er
AR PR é@lgf&eam B4 ot 158k W Sh E6h BEMESE SuiS@E Ufeduced

chloride solution. The organic phase is subsequently
dbtEss Vel ThE NesSswit 1154 phodecansohbehsesncleat tad ed

under reduced pressure. After purification by

ghwaitet agihphyomsra  §Comoanndd uios 1D 41ed ueht : T xtageer
of nethylene chloride and of heptane), 3.9 g (16.64
e ) Serpax diee @)dpre cT @HPR o@lkamm@ti@gmléy nE00 e fariderck
used as in the follow ng stag

1LF4R R emt fokica, 58 wy%ﬁ o- @#t%‘é%z%f IeprRDl Frd
of ethyl acetate).

7-Chlore-2- (pyrid-4-yl) -4,5-dihydro-2H-
benzo[e] indazol-1-yl N,N-diethylcarbamate hydrochloride
(Compound No. 3)

Product No. 3, thus isclated, is converted to
the hydrochloride by dissclving in a 0.1N solution of
hydrochloric acid in igopropancl. The solution is
concentrated to dryness under reduced pressure. After
triturating from ethyl ether, filtering and drying
under reduced pressure, 2.3 g (5.79 mmol) of the final
product are cbtained.

Melting point: 250-251°C

'H NMR (d¢-DMSO): & (ppm): 1.08 (t, 3H), 1.31 (t, 3H),
2.98 (m, 4H), 3.3 (g, 2H), 3.68 (g, 3H), 7.27 {(d, 1lH),
7.38 (dxd, 1H), 7.46 (dxd, 1H), 7.92 (d, 2H), 8.87 (d,
2H) .

7-Chloro-3- (pyrid-4-yl)-4,5-dihydro-3H-



15 3.9 g (16.65 mmol) of the product obtained in
Stage 4.1 and 4.06 m (83.24 mmol ) of hydrazine
nonohydrate are introduced into a 0.5 1 reactor. The
m xture is dissolved in 166 m of acetic acid and
heated at ref lux for 4 h. The reaction mxture is 20

~ subsequently cool ed and t he®Xoncentrated under

reduced pressure The resulting product is taken up

-~ in 100 of et { acetate and 100 nl of wat
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r. The .
dveyean Eebmé@zol sl b ¥ i e e TR HP R oride
twice with 100 ni of water and then once with 100 n
of CorreHRA HNed 95 aqueous sodi um chl ori de sol ution

EESnSL?f}?A SR pfire S o UL otk e et Jriggprerted €0
d
tlfl'[l &f%?lg%ce}:isfg{f 1%_? gé%ik%r‘%%t rg?err Z%Hﬁg %&utlon of

fﬁ% 5¥Ic {fjfgtléébébpaﬁbfjjTﬂerggﬂdtf@ntfﬁ

produc

c#/ Wa@ecﬁmﬁaoéfﬁ‘yﬁeé@yﬁﬁ&eﬂ ﬁé&ué‘ec55p1%ssure. After
di hy

dro- 3Hbenzo[ e]i ndazole 1.2 g nmol ) of the

P 20k 2 0D, d@l iesh | Schpt agehdr 2, fﬂlé’@r:glgﬁ Gartdd dargpd g of
4-1 odopyr i 0.33 m (2.77 mmol) of

tiredsr lré?dxdcb@cﬁnpmesy@mmexerm,g 013062 gl 5o fmihg Hinal
copper iodide and 2.94 g 10 (13.87 muol) of potassium
phrosiinet eaee eobtdimediced, under an inert atnosphere,
into a 0.1 1 r reactor. The reaction mxture is
sl‘ﬂ%b@h@@cpwﬂt% M4iod2etéxane, br ought toref lux for
24 and t hen cool The m xt ur

ubsequent |
tékéWRup(dsnD!ﬂS@)éfg (BP®) i ke i ebof 3 fwafeg b oft) -
elhyl peetate. Jhe organie phase is, ouy, 7.20 (4, 18,

7.32 (dxd, 1H), 7.45 (d, 1H), 8.08 (d, 2H), 8.98 (d,

2H) .

Example 4 (Compound No. 5)
8-Methoxy-3- (pyrid-4-yl}-4,5-dihydro-3H-
benzo [e] indazol-1-yl N,N-diethylcarbamate hydrochloride
4.1 Methyl 6-methoxy-2-hydroxy-3,4-dihydro-1-
naphthoate
3.4 g {85.12 mmol) of 60% sodium hydride in
0il, 180 ml of toluene and 4.78 ml (56.75 mmol} of
dimethyl carbonate are introduced into a 1 1 reactor.
The reaction mixture is stirred at reflux for 1 h. A
solution of 5 g (28.37 mmol} of 7-methoxy-3,4-dihydro-
1H-naphthalen-2-one in 100 ml of toluene is

subsequently added. The reaction mixture is heated at
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separated by settling and then washed with water (50
m ). This aqueous phase is acidified to pH 5 by
successive additions of acetic acid. The precipitate
obtained is filtered off, washed with water and then
20 dried under reduced pressure to produce 0.2 g (0.68
mmol ) of the expected N-arylzaf‘ti on product. The
organi ¢ phase is dried over magnesi um sul phate and
then concentrated under reducgﬁvgressure

r@?ﬁllﬁ P pT%&BctTfr% TRAT Y B CHr O et dgd‘}-li%i%%%/uentlg
25
;?Ifﬁf% C%tt;%?fi:is” E St}%%ﬂi%ca%ih%ﬁﬁ oS BT IR
] , [ H NVR
CR A5 T e St b et AP MR apdend
Lo gl (e 8 doiebiva ) o i
%‘@ (Wé ' L‘.jlrﬁ’egl 30 4nD- & hya¥ Or 3hd Sthen with
benz eI|n

azol - 1- N, N- di et hyl car bamat e

hygrgehbord d@an&@m@ua@ué\@us S3o@idd chldrH3e nemlyt én .
the product obtained in Stage 4.3, 1.09 g (7.88 nmol)

ofnd | Sedan O Oplidse Phé assh swareen bby adei ah do0e 6 Magnesium
(5.25 mol) of 10 N, N-diethyl carbamoyl chloride are

| 91 plduce dandindeen aconcert ta bedospher ereduged POEISYre -
reactor. The reaction mxture is suspended |n 30 ni

oA faeetpmr t £ ¢at idm ey hehrema e &RNY oP1 2@1 ﬁl LR t fhumn
cool ed. The reaction mxture is concentra

r tellieemt presstvee Themathy eyt FRECHE %lu%? i %f ?%%%%a%%) !
gfgéﬂgcn%ﬁgége$£¥{) ggeégéeegggc eg progucwﬂéfé ogyglned
and are used as in the following stage.

4.2 1-Hydroxy-8-methoxy-4,5-dihydro-2H-
benzo [e]l indazole

3.9 g {16.65 mmol) of the product obtained in
Stage 4.1 and 4.06 ml (83.24 mmol) of hydrazine
monchydrate are introduced into a 0.5 1 reactor. The
mixture is dissolved in 166 ml of acetic acid and
neated at reflux for 4 h. The reaction mixture is
subsequently cooled and then concentrated under reduced
pressure. The resulting product is taken up in 100 ml
of ethyl acetate and 100 ml of water. The organic phase
is separated by settling and washed twice with 100 ml
of water and then once with 100 ml of a saturated
agqueous sodium chloride solution. The organic phase 1is
subsequently dried over magnesium sulphate and then

concentrated under reduced pressure. The residue
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separated by settling and washed twice with 50 nm of
wat er and then once with 50 m of a saturated aqueous
sodi um chl ori de solution. The organic phase is 20
subsequently dried over magnesi um sul phate and t hen
concentrated under reduced pressure. The resulting
product is purified by colun%5chronatography (90 g of
Merck 15-40 microns silica, eluents: mxture of

hept ane _and of  ethyl acetate The co
|%lg‘f—%d-’éﬁd %SZ’STFE‘&F?E?gl f—FQ‘éd%‘Pr‘B?-n? o%?%% n%\'—ﬂ%ﬁdand

ErR 1oy paa%|t° FR87Lb1 01 onT18 CohLertiat bt ohe

dryn n uced 27 pressure. After triturating
f?%%§§?%§lg§ u 9 filtering off and drying under

d d -
Einﬁﬁﬁndpgfisﬁéf%.%iérggx@?tﬁﬁaﬂﬁﬁ#l39?%%%5%3? b
Wéﬁo%@enﬁ:(@%ﬁdaz&l@ (t, 3H , 1.3 (t, 3H)
2.9 .4 (m 4H), 3.51 (q, 2H), 3.71 (s,

3H), 6 8 (rTl 2Hy, (7. 85 (EmolH) of 7t 88 hfeoddttl , oBt82néd, in
2H). 10 Exanpl e 5 (Conpound No. 82)

Tsthdero: 2, 5: di biyalr 06 364 pymo ) doF | 3 - Bbdeyzdd Ene ndazol
- 1-yl N,N-diisopropylcarbanate hydrochloride 2.3 g
(7.72 mhol3 .97 whel i «f urean -1 sdneiamindeynthelekxane,
Stage 3.3 of Exanple 3, in solution_in 15 30 m of

d? k@ hyd f 60 nfri e L href aeeiepEEr bpdd de, al@ﬁﬁ\d%r%aﬁh i nert

atnnsghere and at 0C, to a suspen3|on of % %% .04
bl (Pf BRF2ERiYR RROFPhREE %PF%%IEW‘? R

| 1 1 reactor. After stirri
unégr an fhert atmosphere, {ntg ato 1 1 reactor. The

reaction mixture is suspended in 55 ml of dioxane,
brought to reflux for 24 h and then cooled. The mixture
is subsequently taken up in 1 1 of a 1/1 mixture of
water and of ethyl acetate. The organic phase is
separated by settling and then washed with water

(50 ml). This agueous phase i1s acidified to pH 5 by
successive additiong of acetic acid. The precipitate
obtained is filtered off, washed with water and then
dried under reduced pressure to produce 0.2 g

(0.68 mmol) of the expected N-arylation product. The
organic phase is dried over magnesium sulphate and then
concentrated under reduced pressure. The resulting
product is purified by chromatography on a silica
column (eluents: mixture of dichloromethane and
methanol) to produce an additional 0.57 g (1.94 mmol)

of the expected N-arylation product.
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anbi ent tenperature for 1 hour, 1.39 g (8.5 nmol) of
20 N, N-di i sopropyl carbanoyl chloride in 30 m of

di met hyl f ormam de are added dropwi se. The reaction

m xture is stirred at anbient tenperature for 18 h and
is then concentrated under reduced pressure. The
resulting product is taken W in 300 ni of ethyl 25
acetate and 300 nl of water. The aqueous phase i's

ro t to pH5 by_additj f t d
IR h@éOPségbewa}ggg 5 SR T B e vBE k-

tMAce Mﬁth 8 200 en, on W t O
HHUf%7%a T&%Hr% b& md% %ﬁhm?ﬁ?
&gg 3£]§ gﬂgfe i's subsequently drled over
4V e and then concentrated under

reduced press r §o) %gp)ct I 5. -
by col um clﬁrécj)rm ogr ap%}?u% gﬂgrﬁ? 4 ck4 1§5 %Hyéf&d:m

t A iR denerid
aneg{% eﬁﬂcf%l-eiw 19, 3 1A X M1 O oy RIRY ide

acetate). The product thus isolated is

5ggatﬁbphg hydrochl oride by dissolution in a
0. IN'sol ution of hydrochloric acid in 10 isopropanol.
The sol uti an. 75 go(Eesy rmhel) tof dilyngasoduntdesbraicthmsdin
pressure. After triturating fromethyl ether
fddampr inp of I. @dy dtVise umauler ofediioelprasssmd, 1.2
g (2.6 nmmol) of the final product are obtained.
Vet tta s poi srrbost e 69w 1(5 aH MNVR § = mm) cef(ppn)

1. 29 12H), 3.02 3. 19 2
é@%mﬁqwamqﬂ(z qlalorﬂq}e are (33r5tn1 Cefh) s gD an

gjﬁﬁﬁo (d 2;%1150 ! ng f@eactor rTpf‘he reaction
mlchcure is (£ srgluedncfre l:zn% aﬂzoé eelceq: ar?:ﬂ!fJ{Ié/,l k%c%ght
to reflux for 24 h and then cooled. The reaction
mixture is concentrated under reduced pressure. The
resulting product is taken up in 100 ml of ethyl
acetate and 100 ml of water. The organic phase is
separated by settling and washed twice with 50 ml of
water and then once with 50 ml of a saturated agueous
sodium chloride solution. The organic phase is
subsequently dried over magnesium sulphate and then
concentrated under reduced pressure. The resulting
product is purified by column chromateography (90 g of
Merck 15-40 microns silica, eluents: mixture of heptane
and of ethyl acetate). The compound thus isolated is
recrystallized from isopropancl and then redissolved in

a 0.1N solution of hydrochloric acid in isopropanol.

The solution is concentrated to dryness under reduced
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di i sopropyl carbamate hydrochloride 1.65 g (3.38 nmol)
of 7-chl oro-4, 5-di hydr o- 3-

(pyrid-4-yl)-3H benzo[e]indazol -1-yl N, N-diisopropyl -
carbamat e, prepared according to the nmethod descri bed

25 in Exanple 5, 1.105 g (6.21 nmmol) of

N- br onosucci ni m de and 0.12579 (0.78 mmol ) of

2,2' -azobis(2- methylpropionitrile) are added to a 100
m reactor. The 29 mxture, dissolved in 40 m qg .
GRFPTIIN Dt rAEFRBriFECUTRE1RY | FFel SRy biethRT ¢ of 1 PRI NS

N e

d ghieronet pane and 2. ola 2 Sboneenisat o anugeus

ani c asé i S separated and

g@%ﬁgg?%ié$gg@p Mol yater and then with 200 n of a

aqueous sodi um chl oride solution. The

OO agfighy . SEPggAMENt hy18riced ouer 10magnesi vm) ,
s&?p gféﬁgng ?th coﬁ%gnfrated uéder reduced 10

ps essure, Jie, respliing(myogduct 2sspulyfizd) pyz.71 (s,
chr omat ogr aphy on an alum na colum (el uents: m xture
ofudj chl ®r oaptdwene anzl off, nEhanol 38 ahd, t 2éh, ob. 82 (d,
silica colum (eluents: mxture of dichloronethane and
atHet hyl acetate). The product thus isolated is 15
converted to the hydrochl oride by dissolution in a
0. 1IN solution of hydrochloric acid in isopropanol.
The solution is concentrated to dryness under reduced
5 pf¢eppeund Nat i B! from et hyl et her,

AL £1L S0, 91 DO ISeE LedHPoH eI £t
N?l§iquPRéP{éoggéﬁgfggkbamate hydrochloride

2.3 g {7.72 mmol) of the mixture of isomers
obtained in Stage 3.3 of Example 3, in solution in
30 ml of dimethylformamide, are added dropwise, under
an inert atmosphere and at 0°C, to a suspension of
0.4 g {10.04 mmol) of sodium hydride in 17 ml of
dimethylformamide in a 1 1 reactor. After stirring at
ambient temperature for 1 hour, 1.39 g (8.5 mmol) of
N,N-diisopropylcarbamoyl chloride in 30 ml of
dimethylformamide are added dropwise. The reaction
mixture is stirred at ambient temperature for 18 h and
is then concentrated under reduced pressure. The
resulting product is taken up in 300 ml of ethyl
acetate and 300 ml of water. The aqgueoug phase is
brought to pH 5 by addition of acetic acid. The organic

phase is separated by settling and washed twice with
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1H NVR (d6-DVSO) @ S (ppm : 1.42 (m 12H) , 4.02 (m
1H 4.41 (m 1H), 7.6 (dxd, 1H), 7.8 (m 3H), 7.92
(d, 2H, 8.15 (d, 1H), 8.79 (d, 2H). 25 The chem ca
structures and the physical properties of a few
conpounds of general formula (1) according to the

invention are illustrated i#&he 30 follow ng Table

2. Inthe "Salt" colum of this table, "HCL" denotes

a h drochloride and "-" denotes a co ound [ the
%.wm@rw e SRFArv I | 0 %Jﬂ

SRR T M8 ol “%&z RSB B
e acfﬁ%l 5 erg%%’f%e%n@m Farre o' '9%%3%%@%%%)“
e R
product is purified by column chromatography (300 g of
Merck 15-40 microns silica, eluents: mixture of
dichloromethane and of ethyl acetate). The product thus
isolated is converted to the hydrochloride by
dig=solution in a 0.1N solution of hydrochloric acid in
isopropancl. The solution is concentrated to dryness
under reduced pressure. After triturating from ethyl
ether, filtering off and drying under reduced pressure,
1.2 g (2.6 mmol) of the final product are obtained.
Melting point: 237-269°C

¥ NMR (d¢-DMSO): & (ppm): 1.29 (m, 12H), 3.02 (m, 2H),
3.19 (m, 2H), 3.91 (m, 1H), 4.2 (m, 1H), 7.2 (4, 1H),

7.35 (dxd, 1H), 7.42 (s, 1H), 7.6 (4, 2H), 8.7 (d, 2H).

Example 6 (Compound No. 84)
7-Chloro-3- (pyrid-4-yl) -3H-benzo [e] indazol-1-yl N,N-
diisopropylcarbamate hydrochloride

1.65 g (3.38 mmol) of 7-chloro-4,5-dihydro-3-
(pyrid-4-yl) -3H-benzo[e]indazol-1-yl N,N-diiscopropyl-
carbamate, prepared according to the method described
in Example 5, 1.105 g (6.21 mmol) of N-bromosuccinimide
and 0.127 g (0.78 mmol) of 2,2’ -azobis(2-

methylpropionitrile) are added to a 100 ml reactor. The
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h single 2-(4-fluorophenyl) 141 1 HF HH 0 N(CH2CH3
142 159- 2 HF HH O N(CH2CH3) 2 doubl e
2-(4-fluorophenyl) - 160 HO 250- 3 HAO HHO
N(CH2CH3) 2 single 2-(pyrid-4-yl) 1:1 251 4 HO HHO
N(CH2CH3) 2 singl e 3-(pyrid-{égl) HCl 224- 15 31 No.
X, X. X3 Xs NRIR2 C44-C5 y RMC 1:1 226 HC 225-
5 HHOCH3 HO N(CH2CH3) 2 single 3-(p_< d 4Yl) 1.1 227
6 HHHHO NCH3)2 single 2-(4-nethyl phen I% - 13% 7.
HHIFE 0 R erpbEBg2in 4P it e°§-‘€i¥}BﬂPoF%E%% bigride, is
8 HHHHO -~0 single 2-(3-chl ) 151 9 HHH
PO sehist e A SR IEEY dodBhagelyf,
H H.H 0 N CH2 2_singl -(3-¢ch h = 113
btk pRAORET B EafuPe: (TRRI ar SphanTe) ERqlet 13 ddn
0 2h. S ={3=¢ch h = 118 13
AR G e e T R L By
2. 509 = | ge 15
N CBY B a1 vl a4 PaE L aRonn o] He fen oTie (oo

KAREHB) 2o 8b gk €ed- 4Rd CHASREANRIYH) 200306 of IWateH &hd
0 N(CH2CH3) 2 single 2-ethyl - 60- 1 HHHHO

NEGER) Phelsi pgb emR- 6f hyt| sat 348t ed 18gbkbhisl sb@iNaCGEB)Phide
single 2-(2'2'2 402-
sclution. The organic phase is subsequently dried over
magnesium sulphate and then concentrated under reduced
pressure. The resulting product is purified by
chromatography on an alumina column (eluents: mixture
of dichloromethane and of methanol) and then on a
gilica column (eluents: mixture of dichloromethane and
of ethyl acetate). The product thus isoclated is
converted to the hydrochloride by dissolution in a 0.1N
solution of hydrochloric acid in isopropanol. The
solution is concentrated to dryness under reduced
pressure. After triturating from ethyl ether, filtering
off and drying under reduced pressure, 1.2 g (2.6 mmol)
of the final product are obtained.
Melting point: 234-248°C
M NMR (ds-DMSO): & (ppm): 1.42 (m, 12H), 4.02 (m, 1H),
4.41 {m, 1H), 7.6 {(dxd, 1H), 7.8 (m, 3H), 7.92 (4, 2H) ,
8.15 (d, 1H), 8.79 (d, 2H).

The chemical structures and the physical

properties of a few compounds of general formula (I)

according to the invention are illustrated in the
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trifluoroeth I 132- 20 HH HH O N(CH2CH3) 2 single
2-(4-fluorophenyl) - 133 95- 21 HH HH 0 N(CH(CH3hh
single 2-(4-fluorophenyl) - 96 22 HH HH 0 N(CH3)Ph

single 2-(4-fluorophenyl) - 197 198 23 HHHHO NJ
single 2-(4-fluorophenyl) - 212 24 HHHHO r~
single 2-(4-fluorophenyl) -3%5 25 HHHHO rVo
single 2-(4-fluorophenyl) - 1175 76 26 HHHHO
}_éCHS )2 single 2-(4-chlorophenyl) - 211- 212 27 HHH
@WW@-’@@%? Lingle 2- (4 chl orophenyl) - 204 28 H

2 28 RS a0 A e
Nﬁen'*cage%?é e ca; s '%2;% ds ‘Qor‘f“f%i%‘%%o‘w
3 3 n SI e agé Chf orop )(;An%/% rﬂﬁqﬁ%%ﬁg Si n}_% lgd)wn

oﬁﬁé’so{@e hep,d ‘%}69 B34 Fhd c_ﬂ\peé\l(%)rgelﬂlrﬁgylioﬁﬁﬂs of

the products, the amorphous compounds being
characterized by their mass spectrometry (MS)

analytical results.

Table 2

(1)
C4.C5 Y sai | M-
No. X4 X2 Xa | X NR1R; bond (c
141-
1 IH| F H | H|O| NCHCHs): | single | 2-{4-fluorophenyl) | - | 442
158-
2 | H F H | H|O| NCHCHs), | double | 2-{4-flucrophenyl) | - | 4g9
) HCI | 250-
3 |H| Cl H | H | 0| N(CH;CHs), | single 2-{pyrid-4-y!) 1:1 | 251
2 | u .l o | v | Hlo| NcHCH:. | singls | 3{pyrid4v) HCl | 224-




34 HHHHO r single 2-(4-fluorophenyl)
158- 35 HHHHO N(CH3)2 single 2-phenyl
36 HHHHO N(CH(CH3)2)2 single 2-phenyl
37 HH HHO N(CHB)Ph single 2-
HHHO NC single 2-phenyl

phenyl

147

167 168
159 146-

169

N(CH2CH3) 2 singl e 2-(4-fluorbbhenyl) - 156 N(CH3)-

170 176- 38 H
177 155- 39 HA HHO

143 40 HHHHOCHC Q- single 2-(4-fluorophenyl Nb"
14 2 }(%S’Jh}( D ﬁ%# Hl H41950] N( CHZCH3h q>8ai’|t§| y
mepn L heh [* ,)1)&2_3(42 Inrn L bpd3_ [ 42 HHHHTQ_1 (ZESL
N(CH2CH3) 2 si ngl e {1 uorjo henl 150 48 HA HHO
N(CHZCH3YE s n “{(Bs(c P He 225-
4417 0 " 0 g‘%&h’ﬁ 3 7%%&2 i o e )‘gk::fazg-
298-6 4bHH HHH H © INHCHRCHIFR:):S| nglﬂ!ée 2 %@Wi“ﬂ’hm )= 1:1B1
29 A6 HJl(Lt%%al.nle%-dgcmyg gf?yl)ms-
| rophehyl -

108140 P11 4 H o o ) 548 ngﬂ 2 149
2- 48'“ Hor Onhenylll) H 3652 l@ single 2-(3-chiorophenyl) | - | 451
. 128

8 H H H H (O] N(CH; single 2-(3-chlorophenyl) | - | 459

: 111-

10 |H| H H | H|O| NCHCHs): | single | 2-(3-chlorophenyl) | - | 443

155-

L H H H HIOf — <:| single 2-(3-chlorophenyl) | - 157

. 116~

122 | H H H | H|O| NCH(CH)), | single | 2-(3-chlorophenyl) | - | 44g

. 124-

13 H H H H [ O] N(C HiCH,)z sing le 2-phenyl - 125

. 114-

14 | H cl H H | Of N({CHCH,), | single 2-phenyl - | 118

‘ : 75-

15 | H H H | H|[O| N(CHs)Ph single | 2-(3-chlorophenyl} | - 78

16 H H H H | G| N(CH;CH3). single 2-(2-chlorophenyl) | - | 396*

. 60-

17 H H H H | O] N{CHxCH;). single 2-ethyl - 61

18 | H H H | H|O| NCHa)Ph single . 2-ethyl 348"

: 2" 2,2,2' I

19 |H| H H | H|[O| NCH)Ph | single 22,2 " 402

- 132-

20 | H H H | H|O| N(CHCH;), | single | 2-(4-flucrophenyl) | - | a3

- 05

21 | H H H H | O] N(CH(CH,)). | single 2-(4-fiuorophenyl} | - 96
197-

22 | H H H H | O] N(CH3)Ph single 2-(4-fluorophenyl) | - 198

11-

23 {v| H | H |H{O NO single | 2-{4-fuorophenyl) | - | 345
174-

24 | H H H H|O O single 2-(4-fluorophenyl) | - 175
175-

25 H H H H|O Co single 2-(4-fluorophenyl) | - 176
211-

26 H H H H|O N{CH;): single 2-(4-chiorophenyl) | - 212
203-

27 | H H H | H | O| N(CH(CHs)). | single | 2-(4-chlorophenyl) | - | g4
202-

28 H H H H | O N(CH3)Ph single 2-{4-chlorophenyl) | - 203
212-

29 H H H H|O NO single 2-(4-chlorophenyl) | - 213

. 200-

30 H H H H|O N ) single 2-(4-chlorophenyl) | - 201




48 HBr HH O N(CH2CH3) 2 single 2-(4-fluorophenyl) -
163 2-(3-chloro-4- _ 108 49 HO HH O NCHCH3) 2
single fluoro hen I 110 single 2-nethyl 117- 50 Hd
HHO NCH2CH3)2 118 125- 51 HH H H 0 N(CH2CH3) 2.
doubl e 2-(3-ohl orophenyl) - 126 12552 HHHHO

N( CH2CH3) 2 doubl e 2- (4-fl uordphenyl) - 126

N(CH3) (CH2) 2- 154- 53 HHHHOCHdoubIe -
2- (&-TTyor 1) |3 A,*‘ A AGHCH [0 N( CR2CrHB) Bsar | 112
doi’t e % & o*o-%f Nﬁ [_uhendh 2-(3-chl-or ‘ias
118-5,5% I-H Hl—H 1 0 N(hc’_g do Jb&n?e i-dﬂ—clllor&'w&d'fnytj ]:2)186-
56 [H HH 0 NCHPCH3)I2 didble thuorophery .
151-3,153 | 2+ 37 chl onorch- Q"l TN 2-ictibra@heny) | - | 158
N( CH2CH3) 2_doubl el uorletEn—+—143—58—+H-C—H+HD 2%
N( CH3CH3) 2 doupl 8 2H [R|chNEH- 4} S'ﬂﬂ'ﬂ412*3§“°f%ﬁ“¥')x “X| 217
X YT NRIRZ ang Y salff_[MC/met hy| p q ) %ﬁo;’, A H d 1%

= i -4' O he g

H O ¥ Cteord) 2| ddulhPel Yr dhn'™Fa4 Sk || 2 g reehe, | S
- 60 H QCH3 H H Q0 NeCHACHR:R.)Si NGhge I- ( Pihedyi 4- Y) -11 59
1: 15011 ool o 20 v
36 | H H H | H | O] N(CH({CHa)x) | single 2-phenyl - 1 47
169-
37 H H H H | O] N{CHsPh single 2-phenyl - 170
176
38 | H H H H|O NO single 2-phenyl - 177
. 155
39 H cl H H | © N(CH:CHas)2 single 2-(4-fluorophenyl) - 156
143-
40 [H| H H |H{O (ch-fc):glL cingle | 2{d-fuoropheny) | - | 14
£ inal 2-(3-chioro-4- ) 99-

41 H H H H { O} N(CH:CHi) single melhylphsﬂl) ;2;
; 2-(3-chloro-4- . -
42 |H| H H | H O] N(CHCH.), | single ﬂu(orophenyl) 150
sindle 2-(3-chloro-4- — [ 13-
43 | H| ¢ H | H | O| N(CHCHs) ng methylphenyl 133
. 2-(2.4 [ 78-

44 2} (o] H H|O N(CH;CH;): smgle difluorophenyl) - 289%
45 | H | H H | H|O| NCHCHs) | single | 2{pyrid-4vl) 11 | ‘209
- . 108-
48 | H Cl H H | O] N({CH:CHy), | single 2-{pyrid-2-yl) - | 110
161-
47 | Hl OcH, | H | H|O| NCHCHs), | single | 2-{4-fluorophenyl) | - | 459
162-
48 H Br H H | ©] N(CHCHs): single 2-{(4-luarophenyl) - 163
. 2-(3-chloro-4- 108~
a9 |H| o | H |H|o| NcHCH), | single ﬂjompheny!) - 10
- 117-
50 | H| a H | H|0| NCH,CHy), | single 2-methyl - | 118
125-
59 | H H H | H |0l NCHCHy), | double | 2-(3-chlorophenyl) | - [ 455
125-
52 | H H H H | O] N(CH:CH;), | double 2-(4-fluorophenyl) - 126
- 154-
53 |H| H | H |H]|O N(C"(';?_f"'zh double | 2-(4luorophenyl) | - | jam
2-(3-chloro-4- .
54 {H| H H | H | 0] N(CHCHy): | double ﬂu(mphen e ::2
2-(3-chloro-4- -
55 | H| H H | H | O] N(CH,CH) | double méthylphenyn - | e
151-
56 H Cl H H | Of N(CH;CHs)} | double 2-{4-fluorophenyl) - 153
2-(3-chloro-4- 141-
57 {H| ¢ | H |H]|O| NCHCHy). | double ﬂ;‘omphenyl) - | 143
58 |H| © H | M |0| N(CHCHs)} | double 2-{3-chloro-4- - | 141-




61 HCH3 HH O N CH2CH3) 2 single -41 HO 225 ( 3
(PYr~Y) 1:1 22562 HO HHO NCHCH3h single
3-(pyrid-3-yl) HO 19 1:1 197 7 155- 63 HdO H

HO
N(CH2CH3) 2 single 2-(pyrid-3 yl) - Ha 157 1 :1 157 -
64HFHHON(CH2CH3)2 S|ngle2(Pynd-4-yI) HC 1:1
324 326 - 656 HF HHO h single 3-(pyrid 4 yl)
HCI 1 :1 233 242 66 HCO H H O N(CH2CH3) 2 single
3- (& fi vorophenyt )y T 137 132 $7cadsC H H O M.p.
N( QMecHa}2 stngi & 3% W FoRa | | wndl | 123 128- 68°%4| )
HH O N(CH2CH3) 2 si[ngle| 2- (3 fl uorophenV‘P‘ﬁ'y‘F’t‘e“!BO 69 't
d 0 diﬁ,m" PCHS 1Ty i OrOpheRg4) - [26] 144-
70 5B WING Ny ocied Mg b ‘@ caitgorghgnybic] 300146
1: 1] 34d » 1lodd, $r vH |Hy )oN&@HZQk)Bw sigaol e svismyy i df S}l o0
HCl 233 +—41238F2 ""JT\i”‘Lu-b)A ST RS 222-
3- (48hgthyl freenyH) |-H 185 NCHEg: | 20 225
N Qg <10l 6267 oY CABE e -| Tdbusd E:ﬁ i
NP IO = S ﬂg: e Z— I I gdyu Gpllcﬂyl '1—55—
H H 6 N(CH2GH3h Yi ndl P SN(-’H?-CH#FI brHgh ny?‘)“V"d's‘fEhS 17:6 | 157
&Cﬂsﬁ G, NCGR2CHRN [s1 hal RicAchds F o Opf =@pdyn - A8 S2F
65 | H| F H | H|O| N(CHCHz) | single | 3-{pyrid-4+) :'C1l 242
66 |H| C | H |H|O| NCHCHs) | single | 3-(4-fuoropheny) iy
67 {H| o | H |H|o| NCHCH:: | singe | 3-pyrid-24) Hel| o
68 | H Cl H H | O] N(CH,CHs)} | single 2-(3fluorophenyl) | - ‘%%—
89 | H cl H | H|O| N{CHCH3)} | single | 3-(3-flucrophenyl) | - 1122%'
70 | H| Br H | H|o| NCHCHs), | single 2-{pyric-4-y1) '1'“31' 330100'
71 | H| B | H [ H|O] NCHCHy) | single | 3-{pyrid-4l) i
72 | H Cl H | H [O| N(CHCHs) | single | 3-4-methylphenyl} | - 115559-
73 [H| o | H |H|O| NCHCH) | snge | 2(methyipneny) | - | |5
74 | H Cl H | H | O] N(CHLCH:): | single | 2~{2-fluorophenyl) 414
75 JH| o | H |H|oO| NCHCH) | sngle | 3{d<hloropheny) | - | e
76 |H| o | H |H|O| NCHCHs | single | 2-4-chiorophenyl) | - | ‘o~
: 2-(4- 131 -
77 | H| c H | H|O| NCHGCH), | single | oawieionn | - | 132
: 34 185 -
78 | H| a H | H|O| NCHCH:: | single | ethoxypheny) | - | 187
7% |H| o | H |H|O| NCHCH) | double | 3-(3fucrophenyl) | - | oy
so | H| ¢ H | H|O] NECH;)Ph | single 3-(pyrid-4-yl) - 221135'
B1 [H| ¢C H | H | O| N(CH(CHs)) | single 2-{pyrid-4-yl) - 11%5'
146
. , 148
82 | H| ¢ H | H | O] N(CH(CHs)) | single 3-(pyrid-4-y1) AP
1:1| 269
, ‘ ) HCT | 236 -
84 | H| ci H | H | O] N(CH(CHs)). | double |  3-{pyrid-4-yl :{? 223:8-




77 HA HHO N(CH2CH3)2 single 2-(4- - 731 - metho
hen | 132 78 HO 3-(4 HH 0 N(CH2CH3h single 785-
nmetho hen | 187 79 HA H H 0 N(CH2CH3) 2 doubl e

3-(3-fluorophenyl) - 142 144 80 HCO H H 0 N(CH3) Ph
single 3-(pyrid-4-yl) - 213- 215 81 HO HHO
N(CH( CH3) 2h single 2-(p)rid-3%l) - 184 185 146 82 H
A HHO NCH(CH3) single 3-(pyrid-4-yl) 148 HC 237-
"’58(‘""""rHUIVwmsg@ged-la4-lHG.T_;T
235"04 Xn|(By<| Y 1% W10 NR R J bond G 234 84 H| & |wrc
HON 2h doul| e - B{p ) 1 24 4 . XHCIX253 -
X3 1% | ;\H%?f{ vﬂbcmd °l 5\ sal ts'“ﬁ}i‘: rﬁﬁl\ﬁ al 1| H73
0 | n PHS@- W1 {10 1F3 6 | HEICR43 -
H IQ(? \Ing 5i ngl e g 5243 (P rslmg 3\“’%%’“ 74521:_1I ﬁs_
H OlerH] W D B CH( @G 1] e 3iagh e 224musi- 3111 Se0
1: 1260 - -
88 | H cl H | H | O| N(CH(CH;)): | single 3H{pyrid-3-y1) '1431' 220193
B9 |H| © | H |H|S|NCHCH)) | single soraay) | NG S
o [H| o | H |H]|O gj sngle | Howiday) | MG 28
91 | H | H | H |O{ NCHC({CH:) | single 2-(pyrid-4-yl) :'ci' 3:50'
92 | H cl H | H | O| N{CH(CHs))s | double 3-{pyrid-3-y) :'c;' 22:?0'
93 H Cl H H | O N(CH{CHz)), | single 3-(pyrid-2-yl) - 11%35-
94 | H| F H | H | O| N(CH(CHs)): | single 3-(pyrid-4-yl) 'ﬁ' 2;’550'
95 | H| cl H | H|O| N(CH(CHak): | single 3-{pyrid-2-yl) - 222202'
9% | H | o© H | H|O| NCHCHsY), | single | 2<{pyrazin2yl) | - 11?,56
97 | H F H | H | O| N(CH(CH;)), | double 3-{pyrid-4-y1) '1'"31' 2273%'
98 | H | ¢ H | H|O| N(CH(CHs))2 | double | 3-{pyrid-2-yl) . 221135'
o0 [H| o | H |H|o| GRS | snge | 3pyiddy) | e
100 | H| o | H | H|O| NCHCHs), | douple | Spyriasyy | HS 1227~
101 | H| ¢i H | H|[O| NCHy)Ph | double | 3<pyrid-4-yl) 1H%' 2;6%'
*MH]

The compounds of the invention have been
subjected to pharmacological tests which have
demonstrated their advantage as substances with

therapeutic activities.

The compounds of the invention also exhibit
characteristics of solubility in water which promote

good in vivo activity.
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88 HCO HHO NCH(CH3)2h single 3-(PYnd-3Y) HC 209-

Il 1:1 213 89 HA HHS NCHCH3)2)2 single 3-(pyrid 4

yl) HC 290- 1 1 1:1 318 90 HA HHO single

3(pyrid-4 yl) 1 HCO :1 2252 91 HA H H 0 NCH3C(CH3) 3

single 2-(pyrid-4-yl) HCI 350360 92 HA HHO

N( CH( CH3) 2h doubl e 3-(pyrid3§-yl) HCl 238 - 1 :1 240

1935 93 HA HHO N(CH(CH3)2)2 single 3-(pyrid-2-yl)

- 195 94 HF HHO NCH 2) 2 singl - [

ety of mpe Smcigs o CRlRok - AReh Eraperbsgar type

é—_e&pr',d-z- 1) 220- 222 96 C HH 0 N GH(CH3) 2h
Mﬁé@%&@%&ﬂﬁ £s N( CH( CH3)

0

h doubl e 3- i d-.0-.y! 72, - 1 HdA H

H oOl|<|( ca( aﬁ%#%&%ﬁy@) BQ};(CIpty% ?%ﬂ@?@“@%ﬁz 99 H d

i S yrd s 0 ds e b « 411"

B T 37 AR B 2 oubl e S i 1S
Ej:pl'géxjalz%%’ﬂé)]td"ﬁnﬂécﬂ@zéﬂ(i@@?hv@l&&mined.
-(pyrid-4-ylI'y HCl 248- 1 1 1:1 268 [MH The

conpounds ofhd e dieeniddaptme daebe sidyjeciert t o

phar macol ogi cal tests which have denonstrated their
afhlanitage: 135 isubhsitanciemep tdembranes incubated in the

presence of [?H]Ro5-4864. The compounds of the invention
have formed the subject of an in vitro study with
respect to their affinity for these receptors.

The animals used are male Sprague-Dawley rats
(Iffa Credo) weighing 180 to 300 g. After decapitation,
the kidney is removed and the tissue is homogenized at
4°C using a Polytron™ homogenizer for 2 min at 6/10 of
the maximum speed in 35 volumes of 50 mM NapHPO,
phosphate buffer at a pH adjusted to 7.5 with NaH;PO,.
The membrane homogenate is filtered through gauze and
diluted tenfold with buffer.

[*H]Ro5-4864 (specific activity:
70-90 Ci/mmol; New England Nuclear), at a concentration
of 0.5 nM, is incubated in the presence of 100 ul of
the membrane homogenate in a final volume of 1 ml of
buffer comprising the test compound.

After incubating for 3 h at 0°C, the
membranes are recovered by filtration through Whatman

GF/B™ filters washed with 2 times 4.5 ml of cold (0°C)




10

15

2Q

25

5 therapeutic activities. The conpounds of the
invention also exhibit characteristics of solubility
in water which pronote good in vivo activity. 35
Study of the binding of [3H Ro5-4864 to

peri pheral -type benzodi azepi ne receptors (PBR or p
sites) The affinity of the cdhpounds of the invention
for PBR or p sites (sites of binding of 5 periphera
type to benzodi azepi nes) was determ.n

rb@%%?%?éOEahugéeFabEhFeﬂmog%Fe€?|%%@&O?ﬁt?%%gxlﬂﬁE?lned

ncubated in th senc

e Eﬁ%ﬁ%b%@rofst‘ﬁ%am%ﬁt?grn_ TRACE PoihRiStREEY
subl ect of g, i B! £-SLULY WAL L LERRECH Lookhehs,

affinity fo ors € ani na S use

”Pﬁ%Oﬁ@f@@ﬁf?éém%fylﬁﬁiﬁltiéﬁ b E%Edﬂln&@hghbfg 180

ecapitation, the kidney IS renoved

a %ﬁr&ﬁs tdgeie d s Umgeny %@tthép s N
PontronTM honogeni zer for mn at 6/10 of 15 the

NBh AAE SREEEN | NtiBe &@hé@ﬁ@r@fléﬂ WM & 2HRRXb pheospbat ef
buffer at a pH adjusted to 7.5 with NaH2PO4. The

nmendr apec hoogeimiiengs isl detednihedugh gauze and
diluted tenfold with buffer. [3H] Ro5-4864 (specific
activity: 2Dh&0I0Q @ellmesl pfNeWeEmgkandcKdyeegopposnds
concentration of 0.5 nM is incubated in the presence
o¢f 100= | in¥ent hen neabgantrevndgenallet ¢ n3@0 fiMal 9ol une
of 1 m of buffer conprising the test congound ﬁ¢ter
| PRTBREV AT f oFOBPRURES O¥os( hg, 20 and 56 in Table

exhibit respective ICsp, values of 1.6 nM, 2.8 nM and

1.4 nM.

The compounds of the invention are therefore
ligands with an affinity for peripheral-type

benzodiazepine receptors.

study of the neuroprotective activity

Test of survival of the motor neurons after secticning

the facial nerve in rats aged 4 days

After lesion of the facial nerve in immature
rats, the motor neurons of the facial nucleus
experience neuronal death by apoptcosis. Neuronal
survival is evaluated using neuronal counting and
histological methods.

Immature rats aged 4 days are anaesthetized
with pentobarbital (3 mg/kg by the i.p. route). The

right facial nerve is exposed and sectioned at its
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25 menbranes are recovered by filtration through
VWhatman G/ BTM filters washed with 2 tinmes 4.5 m of
cold (0C) 36 incubation buffer. The anount of

radi oactivity retained by the filter is nmeasured by
l'iquid scintigraphy. For each concentration of studied
compound, the percentage of3{nhibition of the binding
of 5 [3H Ro5-4864 is determ ned and then the | C50
concentration, the concentration which jphibits 50% of

Pt splec ¥R HRRIdF FGLOTRS et @ r P FREe THe! F 60V /Rt e sHP
Pt PN 0P SO TS Bar EELT AP RoHpotde s
Ve driere s uTHe o o8 SRR Conpounds of
L I S B S e L S S ot
?ﬁtqt t&@ségui%g@cﬂg@ @ctgg,vi@ymgp]%_ of survival of

e notor neurons after sectioning “the facial nerve

in rats aged dapaysr2dr AKLET14£660) e lALihals sdre
nerve in immture rats, the notor neurons of the

f deed @b 1 tharcd & Usnd exiperheates neve ofiabzeteatth bgopentane at
apoptosis. Neuronal survival is evaluated using

neut vhal Tioe it inge afmlcidl shetogi tal cuetwbely . a 25ryostat
Imature rats aged 4 days are anaesthetized wth
pert@bze ¢t tens (Blnly/ kgvbitk hef | 1§, pproutles . matRer ReYFPnS
facial nerve is exposed and sectioned at iés _

are stained with cresyl violet and counted using the

Histo™ goftware (Biocom™).

In this model, the compounds of the invention
increase neurcnal survival by 38 to 78%. The results of
the test of survival of the motor neurons for compounds
Nos 14, 20 and 56 of the table are presented in Table 3

below.

Table 3

No. 14 20 56

% increase in the survival

of the neurons 38% 59% 74%

(10 mg/kg po)

The results of the tests show that the most
active compounds of the invention promote

neurcprotection.

The compounds of the invention can thus be

used for the preparation of medicaments, in particular
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37 outlet fromthe stylomastoid foranen. After waking
up, the young rats are returned to their nothers and
are treated for 7 days with one or two daily

adm ni strations, by the oral or intraperitoneal route,
5 at doses ranging from1 to 10 ng/ kg. 7 days after
the lesion, the animals are 38ecapitated and the
brains are frozen in isopentane at -40C. The entire
facial nerve is cut with a cryostat into g tions
WEPE BRI BERPBFALHOM OFha %%Faﬂ%ﬁ%h@t% afet St BFREG"T
wi th cresyl VIO%? and, cou teg nghthel glstoTM
s%FtRE?%t(%|B€6 i@gy A YRS BAEFFPEh3 CofBbunds of

ention_ increase neuronal 8fv¥aval by 38 to

ggnz éa?%gﬁp?sr%?EP RE®t8st of 'survival of the notor
neurons for ﬁggpoggggréin%b§o1§n%gﬁe§ng 5€Fgfag Scts, a

table are presenhte

2%%??; 55" OTQEESES £l PnkNenSURVE 3! 1§fmé5§c5ﬁéﬁ995w§§&h

g po) The results of the tests show

t BahptN8e MBStomBBuAst b¥ ef 62MRDENAS) Of ot heni ad@Ntion salt
pronbte neuroprotection. The conmpounds of the

| pYepheODatasrt Wushbe phaedateutibalpyepacaptablefacid,
medi canents, in particular 38 for the preparation of
aoredi bpdeatei ateadedltater event

These medicaments are employed in
therapeutics, in particular in the prevention and/or
treatment of various types of peripheral neurcopathies,
such as traumatic or ischaemic neuropathies,
infectious, alcoholic, diabetic, medicinal or genetic
neurcpathies, and motor neuron conditions, such as
spinal amyotrophies and amyotrophic lateral sclerosis.
These medicaments will also find an application in the
treatment of neurodegenerative diseases of the central
nervous system, either of acute type, such as strokes
and cranial and medullar traumas, or of chronic type,
such as autoimmune diseases (multiple sclerosis),
Alzheimer’s diseasge, Parkinson’s disease and any other
disease in which the administration of
neuroprotective/neurotrophic factors is supposed to
have a therapeutic effect.

The compounds of the invention can algo be

used for the preparation of medicaments intended for

the prevention and/or treatment of anxiety, of epilepsy
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or treat a pathology in which peripheral-type

benzodi azepi ne receptors are involved. Thus, according
to another of its aspects, a 5 subject-matter of the
invention is nmedi caments which conprise a conpound of
formula (1), or an addition salt of the latter with a
phar maceutically acceptable &¢id, or a hydrate or a
sol vate. These nedi canents are enployed in 10
therapeutics, in particular in the preventjon and/

t3eat HentlogP VAt Fotide¥ ypetndf perPprRraf hedfd %t%gggbe
such as trapnatic_or ischaenip ngﬁéogathieE, .
i PR T RIsSIEFE oRbF el 2l abRe i REOHRGEF tYRaft or geneti c

t hi d t [ti ; :
S ErELT Shaapnt e ot SR aTraphiit | (FohRUET Bate-
T di ¢ : , , . ,
PR S R By S e 2 A Pl e BT B Py ot 1

NERY OLSA SYBL LN £ ELADLE S PE B UE Forh VPR SHERiIES SbTOKes
and cranital and nedullar traumas, or of chronic type,

20 S1ed 35 Ak GhIFHERo Al S £2AP Sfertibthhd Pl Bné€d er osi s) ,
Al zhei ner' s di sease, Parkinson's di sease and any ot her

dhSEPSE: é Yo i ChodiBa Bel Nt e si¢el v Dy 0bf the GABA,-
neur oprot ecti ve/ neurotrophic factors is supposed to
haviorai déeclapeue 1 cnat fendl e @5l Jh ecompbex naisd ofan hehus
invention can also be wused for the preparation of
rexhderemexiplvhtled doticepenpsanieripdsefil bre
treatnent of anxiety, of epilepsy 39 and of sleep
RSt EFSSThis is because |igands of the PBR or p

sites stimulate the production o ,
The compo&ké% o% the {nventlon can also be

used in the treatment of acute or chronic renal
insufficiency, of glomerulonephritis, of diabetic
nephropathy, of cardiac ischaemia and cardiac
ingufficiency, of myocardial infarction, of ischaemia
of the lower limbs, of coronary vasospasm, of angina
pectoris, of pathologies associated with the heart
valves, of inflammatory heart diseases, of side effects
due to cardiotoxic medicaments or as a result of heart
surgery, of atherosclerosis and of its thromboembolic
complications, of restenosis, of graft rejections, or
of conditions related to incorrect proliferation or
incorrect migration of smooth muscle cells.

Furthermore, recent data in the literature
indicate that the peripheral-type benzodiazepine
receptor might play a fundamental role in the

regulation of cell proliferation and cancerization
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neur ost eroi ds, such as pregnenol one, dehydroepi andr o-
st erone and 3a- hydroxy-5a- pregnan-20-one, by pronoting
5 the transfer of cholesterol fromthe outside to the
inside of the mtochondrial nenbrane. These

neur osteroi ds nodul ate the activity of the GABAA-

chl ori de channel macronol ect@r conpl ex and can thus
produce anxiolytic, anticonvul sant and sedative 10
activities. The conpounds_of the invention can al so be
USERCEPEE e FERATIRRY ) ANACIR cCHRPRFBRR cWiEhapormal

i nsufficiency, of glo ul opnephrjitis,.of diabetic
nepHF BpRt M DRCEeRtr Ao RENaBNTS BR AT HT ho- 1o

insufficiency, of ocardi al infarction ' j
ettt Patas Ve hedURfohs fr oBtehita o Al SRR,
t i f t i iated with the h t

O eSS RS o e seases. of ai de

effects — dug, ! Rufial dh oL P3LEr SRGL COPRD! Pepb1 92 Tesult
of heart 20 Surgery, of atherosclerosis and of its

tLOPDOSIR! £ +KRONPLEL3hd PAB- t Phe 1665 £6@54 SepDiie gr af t
rejectlons, or of conditions related to incorrect

PrabépesAat 1 ONcOF rel HESA N eLth Ntlge adlégheof of Mool homascy eof

cells. Furthernore, recent data in the literature 25

i rigk catieotihat thdeppel 1 plesal o yjpedéenaodi thepswevival of

receptor mght play a fundamental role in the

relgel pat beno$ . cBh| hpnah | feralbiah twHoenfc ek at ROFEADS

processes. Cenerally, and in conparison with nornal

t instles  nambe nce b aRewi Hleptal yE e Pep R phet aFeR DR

benzodi azepi ne receptors_|s observed in various tmggs
ation 1in Ical

receptors 1s used as a diagnocstic indic
imaging and as a therapeutic target for conjugates
formed from a ligand of the peripheral-type
benzodiazepine receptor and from a cytostatic drug. A
high density of peripheral-type benzodiazepine
receptors is also observed in ovarian carcinomas and
breagt cancers. As regards the latter, it has been
demonstrated that the level of expression of the
peripheral-type benzodiazepine receptors is related to
the aggressive potential of the tumour; furthermore,
the presence of a peripheral-type benzodiazepine
receptor agonist stimulates the growth of a mammary
cancer line.

These combined results, which suggest a
deleterious function of the peripheral-type
benzodiazepine receptor in cancerization processes,

constitute a relevant basis for the search for
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of tunmours and cancers. 5 In human astrocytonas, the

| evel of expression of the peripheral-type

benzodi azepine receptor is correlated with the degree
of malignancy of the tunour, the proliferation index
and the survival of the patients. In human cerebra
tumours, the increase 10 in %he number of

peri pheral -type benzodi azepine receptors is used as a

PETRRRR T LIS TORC Lol Ul csne FETREPS T o a7Ee

L d.of th i pher al - b di '

R F TR AR ROCTSETR O Ul o8 150, G dorei 1y ot
per i ph £ éﬁéyggepgggodia;epine receptors is also
J%g%r%g I'A~ovarian carcinomas and breast cancers. As

regards theplatd&hnol d@aéaﬁeﬁﬁer%E&PQSEéaﬁﬁgitﬁéf the

| evel of expressi of the peripheral-type

beAzoeh&EPh Pe hiRGEPS 058d | Saksbaded to 20 the
aggressive potential of the tunmour; furthernore, the

presence of Tige Ne&F PHIGE B4 T Ly Pee NSaTOcd b Bpp NNee  TECEPtOrs
agoni st stimulates the growmh of a mammary cancer
lane. aThespereosht nedl tlesusksn avid chisugybstresp@st, the
del eterious function of the peripheral-type .
bermpoizde piinech ecaptloe Used ancerTEhng o prloe ebResntion
constitute a relevant basis for the search for 41

s§@ hee | esed gbelistRpeRTePlY F %1% her plere presalreyipect
benzodi azepi ne receptor which are capabl e of bl ocking

t Flet @pe@e? sSSERR¥®0f . The conpounds can therefore be

used for th%he term “cutaneous stress” is understood to

mean the various situations which might cause damage,
in particular to the epidermis, whatever the agent
which causes this stress. Thies agent can be internal
and/or external to the body, such as a chemical or
free-radical agent, or else externmal, such as
ultraviolet radiation.

Thus, the compounds which can be used
according to the invention are intended to prevent and
to combat cutaneous irritation, dry patches, erythemas,
dysaesthetic sensations, heating sensations, pruritus
of the skin and/or mucous membranes, ©r ageing, and can
also be used in cutaneous disorders, such as, for
example, psoriasis, pruriginous diseases, herpes,
photodermatoses, atopic dermatitides, contact
dermatitides, lichens, prurigo, pruritus, insect

stings, in fibroses and other disorders of collagen



10

5 treatnment of tunours and cancers. The

peri pheral -type benzodi azepi ne receptors are also
present in the skin and, in this respect, the
conpounds whi ch can be used according to the invention
can be used for the prophylaxis or the treatnment of 10
cut aneous stress. The term "&%it aneous stress" is
understood to nean the various situations which night

cause damage, . in partijcular tg,the epiderms,
iRt evaE 1eRe Lo MURRT el €atisetSehISTStPRsE! This

t be int |, 15 d/ t | to the bod
SO aECLoghGR cGPTgr E PP Be- PAT CBF SOATTS or el se
t I, h I Ipl . af i
compounds WErCTROBRATIEE! Ehe (AMALEM, qRita1 %

Lﬁ‘u%@@t'fc% %&.%P&#@H@ﬁoﬁoaﬂéeﬂﬁé‘étrﬁé‘ﬁt 3P Lrr&Ridat

aneous irritation, dry patches, erythenas,

dyseeshiiet by SENsak 5085, i Hephi-PIcSERS At h&MRat HLAI i t US
of the skin and/or nucous nenbranes, or ageing, and

CaPch At 80s Peatlg eful ot pNEnEsatiheOoter dissasdsas, for
exanpl e, psoriasis, prurlginous diseases, herpes, 25

phot oder nat asesrd fhgpts aeothetrtoflestscaspacts, the
dermatitides, |lichens, prurigo, pruritus, insect
spregsent i infeht bsesrebates hee phavnaeegtbtatol | agen 42
mat uration, in inmmunol ogical disorders or _in

depmipedl byPeal conpisings, 28 URAL HE RTERGIPTRe 2
conpounds of the invention can also be  used for the
PPRURPETS AR €183t FRnkhef 1EREBRI e 5 TREFanmat ory

di seases, | articul ar, r heunat oi d. .
pharmaceutyc f composgtgons comprise an effective dose

of at least one compound according to the invention, or
a pharmaceutically acceptable salt, a hydrate or a
solvate of the said compound, and at least one
pharmaceutically acceptable excipient. The said
excipients are chosen, according to the pharmaceutical
form and the method of administration desired, from the
ustal excipients known to a person skilled in the art.
In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,
intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or its optional salt, solvate or hydrate, can be
administered in unit administration form, as a mixture
with conventional pharmaceutical excipients, to animals

and human beings for the prophylaxis or treatment of
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arthritis, and pul nonary inflammatory di seases.
According to another of its aspects, the present
invention relates to pharmaceutical conpositions
conprising, as active principle, a 10 conpound
according to the invention. These pharnaceutica
conmposi tions conprise an ef fettive dose of at |east
one conpound according to the invention, or a

phar maceutical | y_acceptable salt, a hydrate or a
SBRG af20VE ERBCERFES cCORpPOtPESSRd at | east one 15
pharnaceuticall% accept abl e excig

Lent. The said
exci pi ents e FRABEITIATTordthg %%l?h%tﬁﬁ%}%%c%%¥T%al
f dth hod of i nj ' d
S AR St R IR A

t h . {d4 ion
rebiatdn CoRBUPLET TEac, SRRl Cs o B P eeriaone
!Sfrgﬁyﬁéﬁéﬁ§nsinéﬁﬁYfH&Eél,tH@&GQi; {Q€Phtracheal,

i ntratrachear,

I ntranasal, transdermal or rectal
agnt PASERBLE Ofnd t Ner AShAN L] PAdMCh DEeraf i bor fatas ( | Jorms
above, or its optional salt, solvate or hydrate, can
bEo 2 Sa @it D SEEE £6n | By Uhha Baltd o st t@pl ol f ormansdesmal,
m xture wth conventional pharnmaceutical excipients,
t sulamh vahsouandihtmanudeihas dorintreapeophy| axi s or
treatment of 43 the above disorders or diseases. The
apfmnopt $orat Lon t foums ni seemal ordnbrhst raohpRr i SerBT o3nd
forms, such as tablets, soft or hard gelatin .
CHPRLARES - pBE cPRTDRHRRHT | FECARHIRF aF0 Soret IBRenkigr can
suspensions, sublingﬁal, uccal, intratrachea

i PR r'aded atCBntPPhE 1t Pt st 1At T o T or g1 or s

ointments or lotions.

By way of example, a unit administration form
of a compound according to the invention in the tablet

form can comprise the following components:

Compound according to the invention 50.0 mg
Mannitol | 223.75 mg
Crogcarmellose sodium 6.0 mg
Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said unit forms comprise doses in order
to make pessible daily administration of 0.001 to 20 mg
of active principle per kg of body weight, depending on
the pharmaceutical dosage form.

There may be specific cases where higher or
lower dosages are appropriate; such dosages do not

depart from the scope of the invention. According to



10

for adm nistration by inhalation, topical,
transdermal, subcutaneous, intranuscul ar or

i ntravenous administration forns, rectal

adm nistration forns and 10 inplants. The conmpounds
according to the invention can be used, for topica
application, in creans, gels?% ointnents or |otions.
By way of exanple, a unit adm nistration form of a
conpound according to the_invention in the tablet 15
felen BaRaE oPPRFEECE hetRB| fOGRAY 2BRBBREATES EAnBRTRd

according. to_the inventjon 50.0 . _Mannitol 223.75

Foetarhol F odeteHH BRs 655 A= RE??%C%?%r%ﬁCiﬁgbn%gt%gghe
dro r Lnet hyl ce)] l ul ose. 225 . [

e apay OPEAREATMLEELL B O3 LR R B RRE Phoonee of

order to . sible daily adm nistration of 0.001

t%ggos%ﬁdn§$€50$?Ve principYe per kg of body wei ght,

dependi ng opy. 25, L be, phar pBgeUL) Cak 895808y f 06 MuindbRE e
may be specific cases ere higher or |ower dosages

k£ ﬁ@@f%%éé\_ﬁg; SUEH fosages €9 AohetHepardrfela the
scope of the invention. According to 44 the usua
PfBehtGent tBE €RSagRLBPPHOPES aipdiGatadhabypatienichs
determ ned by the physician according to the nethod
oforadi sést thd | admanist het ienghto aadpaesponsecdbf ant he
said patient. 5 The present invention, according to
anbfderivefdose afpactempaisd retaréingota weehod for

t he
invention, or one of its pharmaceutically acceptable

salts or hydrates or solvates.
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20

treatnment of the pathol ogi es indicated above which
conprises the admnistration, to a patient, of an

ef fective dose of a conmpound according to the 10

i nvention, or one of its pharnmaceutically acceptable
salts or hydrates or solvates. W 2005/ 121099 45

PCT/ 54 CLAI M5 1 d [ t
o 24 nts 325’%% 1008 D 1B T RS b
0 (N2) WR2 in which W& ents an oxygen or

sul phur at om Xl, X2, X3 each represent,
independentiy Of08@§OUE@o+§§feS%?Hagﬁ 0ed ©ke hal ogen

atom or a cyano, | uor oal kyl,
Gsfhapd kexy or 10 Cl- C6- quoroaIkoxy group; Yis in
the (N2) or (N3) positiop; when Y is in the (N2)
position, Y represents a 1C1ﬂﬁ5 al kyl ,

Cl- C6-fl uoroal kyl, Xyl £ , -rgg;yl group; when Y
isin the (N3) positio bSents an aryl or 15
t he & teroaryl groups

' hpW@ Qr) Nore atons or

het er oaryl group
optional |y being

groups chosen from hal ogen a or Cl- C6-al kyl,
Cl' %' al koxy, 4 o (N2)
1
\
W R,

in which

W represents an oxygen or sulphur atom;

X,, X,, X; and X, each represent, independently of one
another, a hydrocgen or halogen atom or a cyano,
Cy-Cg-alkyl, C;-Cgs-fluorocalkyl, Ci-Cs-alkoxy or
C1-Cs-fluorocalkoxy group;

Y is in the (N2) or (N3) position;

when ¥ ig in the (N2) position, Y represents a
C1-Ce-alkyl, Ci1-Ce-fluoroalkyl, aryl or heteroaryl group;
when Y is in the (N3) position, Y represents an aryl or
heterocaryl grocup;

the aryl or heterocaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms or C;-Cg-alkyl, C;-C¢-alkoxy,
C1-Cs-alkylthio, Ci-Cg-alkyl-S(0)-, C1-Cs-alkyl-S(0).- or
C1-Cs-fluocroalkyl groups;

the bond in the C4-C5 position is a double or single

bond;
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Cl- C6-al kyl thi o, Cl-C6-alkyl-S(O-, Cl-C6-alkyl-S(0O) 2-
or 20 Cl1-C6-fluoroal kyl groups; the bond in the C4-C5
position is a double or single bond; 46 Rl and R2
each represent, independently of one another, an
aryl, benzyl or Cl-C6-al kyl group; or else Rl and R2
form with the nitrogen ato @hich carries them a

het erocycl e optionally substituted by one or nore

Cl- C6- 5 al kyl b I ) o f f th
he Tl Ty SRR RABREEIR el ARSI OF AF ARORET
hydr at | vate_ f 2. d of f I I
SERortrhg Penet et O GarathdtoFETR (7% AdeeL Qeypid R
" DERSEDL 5,30, OUPLDGL UL BAULL LA XL o X2 RO, X3

, lndependently O er, a

each feprésen one " anot
h : n a oHp, -
AP St U 9T P EEL o8 ofecul b c.oce

I 8Pk e eht Shanbytrggsipatom 15 Y is in the (N2) or
(N3) " position;” when YPIS in the (N2) position, Y

refr esentsrm oflcKe-Bhky| o8l ©8Panaaddi€hohl yaloawkyh an
group, an aryl group or a heteroaryl group; when Y is
lacide 4MN3) iposhéi bpdr¥ceepresenvstanfaryl 20 group

or a heteroaryl group; the aryl or heteroaryl groups
optional | y Bei ngCompbsnitof eflobpubae (bt aorerdingstor
groups chosen from hal ogen atons, Cl-C6-al kyl groups
aRbaO- D6- ah&bagteyi sepsin that

W represents an oxygen or sulphur atom;

X1, X; and X; each represent, independently of one
another, a hydrogen atom, a halcgen atom, a c¢yano
group, a C;-Cs-alkyl group or a C;-Cg-alkoxy group;
X, represents a hydrogen atom;

Y is in the (N2) or {(N3) position;

when Y is in the (N2) position, Y represents a
C1-Cg-alkyl group, a Ci-Cg¢-fluoroalkyl group, an aryl
group or a hetercaryl group;

when Y is in the (N3) position, Y represents an aryl

group or a hetercaryl group;

the aryl or heterocaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms, C;-C¢-alkyl groups and Ci-Cg-alkoxy
groups;

the bond in the C4-C5 position is a double or single
bond;

Ry, and R, each represent, independently of one another,



25 the bond in the C4-C5 position is a double or
single bond; Rl and R2 each represent, independently
of one another, 47 an aryl group or a Cl-C6-al kyl
group; or else Rl and R2 form wth the nitrogen atom
which carries them a heterocycle optionally
substituted by one or two C146- al kyl groups; 5 in
the formof the base or of an addition salt with an
acid, d in the hydrate or sIvMeform . npound
o?nf%¥¥EI%F?F$ afc r Gt 7o B &FﬁP?'oPrzeisec%l and R,
at Wrepresents, an. ox

SEBERC LE B g (i fRbgdh  SRORSE ashd%ﬁﬁggn%ﬁém'
ha?ﬁé’%%gﬁ‘?%VOQEt‘%q%slg{]%ﬁ?%&%ﬁ%é‘o??gg%ia YR o5y Ce™

0L DPi JAohgRresents a hydrogen atom Y is in the (N2)
position and represents an 15 aryl group or a

5 hoh efRarybr-@r O8pihé NBa 86 Ybr 0b£ Nghes 0 ¥ioll 84DPE with an
optionally being substituted by one or nore atons or

WOLRs ah@sen thenhydphegedr akolBat&lf&bmal kyl groups
and Cl-C6-al koxy groups; 20 the bond in the C4-C5
posi tion is3a dotdaneownd sofigfermbbad]IRlaandrdi2ngach
represent, independently of one another, an aryl
Fbupmol ar G, Cehatkgtepiped; inrtkhte R1L and R2 form
with the nitrogen atom which carries them a 25

Hét B RESRSRE PR OPEY IS OB SFRERREE dYOBhe or two

Cl- Co6-

10 X;, X; and X3 each represent, independently of one
ancther, a hydrogen atom, a halogen atom, a C;-Cg-alkyl
group or a C;-Cg-alkoxy group;

X, represents a hydrogen atom;
Y is in the (N2) or (N3) position and represents an

15 aryl group or a hetercaryl group;
the aryl or heterocaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms, Cj-Cs-alkyl groups and C;-Cg-alkoxy
groups;

20 the bond in the C4-C5 position is a double or single
bond;

R; and R; each represent, independently of one another,
an aryl group or a C,-Cg-alkyl group; or else R; and R;
form, with the nitrocgen atom which carries them, a

25 heterocycle optionally substituted by one or two C;-Cg-

alkyl groups;

in the form of the base or of an addition salt with an
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al kyl groups; in the formof the base or of an
addition salt with an 48 acid, and in the hydrate or
solvate form 4. Conpound of fornula (1) according to
any one of Clains 1 to 3, characterized in that W
represents an oxygen or sul phur atom 5 X1, X2 and X3
each represent, independentl?aof one another, a
hydrogen atom a hal ogen atom a Cl-C6-al kyl group or
a Cl- C6-al koxy group; X4 regresints a hgdrogen atom Y
i§CFﬁ'tﬁ@d(kﬂ)t%%SFYgﬁﬁtﬁnﬂ r EBr¥eERt 5™ aryl group

10 h I ; th

NG Bk I
{

SACEIHI LR A alon ot

bﬁ”?ekgﬁ5§ﬁ5£ﬁ5550ﬁgééhi89 kS18nfdpulkenor single

bond,; each™represent, I ndependently of one

apot her ond@k,abYbhJEeYPe8ENR, Cin§Bpahkiht OL08E; oflE
el se and R2 form w th the nitrogen atom which

cahbtBEr} heMyardgehebeoncys! RaDpyeANat by, SHbst 1 CdHaAtkyl
by one or two Cl-C6- al kyl groups; in the formof the
baseupr cof aao, aridiallikexysgrtoup;t h an acid, and in the
hydrate or solvate form 5. Process for the
pKepegrptesantod a A cuppowakbof fornmula (1) according
to any one of Claims 1 to 4, characterized in that

Y is in the (N3) position and represents an aryl group
or a heterocaryl group;

the aryl or heterocaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms, C;-Cg-alkyl groups and C;-Cg-alkoxy
groups;

the bend in the C4-C5 position is a double or single
bond;

R, and R; each represent, independently of one another,
an aryl group or a C;-Cg-alkyl group; or else R; and R:
form, with the nitrogen atom which carries them, a
heterocycle optionally substituted by one or two Cp-Cs-
alkyl groups;

in the form of the base or of an addition salt with an
acid, and in the hydrate or solvate form.

5. Process for the preparation of a

compound of formula (I) according to any one of Claims

1 to 4, characterized in that

a mixture composed of the positional isomers of general



a m xture conposed of the positional isoners of
general 49 formulae (Va) and (Vb), X1 Xi X2 X2 N.y
\' I ~NX3\ YNX4 X4 HOY HO (Va) (Vb) in which X1,
X2, X3, X4 and Y are as defined in the 5 general
forrrula (1) according to Cla|m1 and in which the Y
group is respectively in the %BQ) position and in the
(N3) p03|t|on of the pyrazole ring, is reacted with a

rba hl ori de derjvative of general formula
Cg %Rg Val naif 2 ¥y R1 and R2 are as 10 defi ned
in the general fornula (I') according to Claim1l, in

the presence of, a base, to obtain, after separation,
t he compounds g% general fornmul ae (1a} and (Ib), Xi

(C5) X1 (K 2 aMaY X2 (C4) X3 Y X4 O X4 O
N R IRl 15 (la) (1b) % bond in
t he C4-C5 paqs bsequent y
X3 N X3 N—Y
N
HO HO
(Va) (Vb)

in which X;, Xz, %5, X; and Y are ag defined in the
5 general formula (I) according to Claim 1 and in which
the Y group is respectively in the (N2) position and in
the (N3) position of the pyrazole ring,
is reacted with a carbamoyl chloride derivative of
general formula ClC(W)NR;R;, in which W, R; and R; are as
10 defined in the general formula (I) according to
Claim 1, in the presence of a base,
to obtain, after separation, the compounds of general

formulae (Ia) and (Ib),

15 (la) (Ib)

the single bond in the C4-C5 position subsequently
being optionally dehydrogenated to form a double bond.

6. Prccess for the preparation of a
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bei ng optionally dehydrogenated to form a doubl e bond.
6. Process for the preparation of a 50 conpound of
formula (la) X1 (C5) go ~) 3 N(la) X4 OAY ~N'RL W
R2 in which 5 Wrepresents an oxygen or sul phur atom
X1, X2, X3 and X4 each represent, independently of one
anot her, a hydrogen or hal of¢h atom or a cyano,

Cl- C6-al kyl, Cl1-C6-fluoroal kyl, Cl-C6-al koxy or

Cl1- C6-fl uoroal koxy group; 10 Y is in the (N2) position
grmpepresehtiormadia cslal kyl, Cl1- C6-fl uoroal kyl , aryl
or heteroaryl group; the aryl or heteroaryl groups
optionally being substituted by one-.or nore atons or
groups chosen from haﬁbgen atons or Cl-C6-al kyl,

C1- C6- al koxy, 15.,C1- C6-jal ky[@Hi o, Cl-C6-al kyl-S(O) -,
Cl-CB-aIkyI-S(C»ZE Q Sl 624 yogpal kyl groups; the
bond in the C4-C5 pag a double or single

bond; Rl and R2 eac i ndependent|y of one

another, 20 an X benz 1- C6- a{lRyl group; or
else Rl and R2 "3 <T>,

N
0 Y
}\ ’ R‘l
w N

in which

W represents an oxygen or sulphur atom;

X:, X», X3 and X, each represent, independently of one
another, a hydrogen or halogen atom or a cyano,
C;-Cg-alkyl, C;-Cg-fluorcalkyl, C,.-Cs-alkoxy or
C;-Cg-fluorocalkoxy group;

Y is in the (N2) position and represents a C;-Ce-alkyl,
C1-Cs-fluocroalkyl, aryl or heterocaryl group;

the aryl or heteroaryl groups optionally being
substituted by one or more atoms or groups chosen from
halogen atoms or C;-Cs-alkyl, C:-Cg-alkoxy,
C,-Cg-alkylthio, C;-Cs-alkyl-S(0)-, C1-Ce-alkyl-S(0O)z- or
C1-Cs-fluorcalkyl groups;

the bond in the C4-C5 position is a double or single
bond;

R, and R; each represent, independently of one another,
an aryl, benzyl or Ci;-Cs-alkyl group; or else Ry and R

form, with the nitrogen atom which carries them, a
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15

form with the nitrogen atom which carries them a 51
heterocycl e optionally substituted by a Cl-C6-al kyl or
benzyl group; characterized in that the conpound of
general formula (Va), X1 X X3 N(Va) XalVHOY 5
in which X1, X2, X3, X4 and Y are as defined in the
general formula (la) above, %5 reacted with a
car banoyl chloride derivative of general formul a
CIC(WNRLR2, in which W are as_ 10 d % ed
i He t BEOGEREE aPDE BPREL Jay ( $%1?S'ab61&%edu Byt aeCafrs i ¥
2%base t he S|ngle bond in the C4-C5 p03|t|on

L edt PyP 'belng optlonally dehydrogenated to form

% %ﬁ%ﬁfﬁ-\ﬁ? Dy 5 L COMPOUNd, Ol SORAULE (¥R £dbR

(Va) ,

in which X;, X2, X3, X, and Y are as defined in the
general formula (Ia) above,

is reacted with a carbamoyl chloride derivative of
general formula ClC(W)NRyR,, in which W, Ry and R; are as
defined in the general formula (Ia)} above, in the
presence of a base,

the single bond in the C4-C5 position subseguently
being optionally dehydrogenated te form a double bond.

7. Compound of formula (Va)

in which
X1, X2, X3 and X, each represent, independently of one
another, a hydrogen or halogen atom or a cyano,

C1-Cgs-alkyl, C,-Cg-fluorocalkyl, C;-C¢-alkoxy or



X1, X2, X3 and X4 each represent, independently of one

anot her, a hydrogen or hal ogen atom or a cyano,

Cl- C6-al kyl, Cl1-C6-fluoroal kyl, Cl-C6-alkoxy or 52

Cl- C6-fl uoroal koxy group; Y represents a Cl-C6-al kyl,

Cl1- C6-fl uoroal kyl, aryl or heteroaryl group; the aryl

or heteroaryl groups optionéﬁ?y being 5 substituted by

one or nore atoms or groups chosen from hal ogen atons

or Cl-(6-al kyl, Cl1-C6-al koxy, Cl1-C6- al kylthio,

Gi-Gs- ALKQFOSLEPXY BTOEB/ al kyl - S(O) 2- or

Cl- C6-f | uor oal ky oups. .8. Co nd..of_ -f,or-mul VI

b ST sB Ry PR RN LT M D s i O
nd X4 each represent, independently of one another,

a.%@%ﬁ%%ﬁ¥|c§§§gfbgen atom or a cyano, 15 Cl-C6-al kyl,
- C6- 11410 {05 XYo9f 1 ofdr £5-1hé oal koxy

gﬁgﬁﬁ?£¥yr%€?%§%%¥%£%% a €+ﬁ%r %@%%?oary gr%ﬁ%; t he

5 aYhs Ot NELEIORT Yhe IS PURSrOPLE SRR bY PEORSs chosen from
substituted by one or nore atoms or groups chosen from

20. T'\5d @9 e GhONGr O, L~ BB ket Ky b, - €5l-a0Gkcad K 0304 - CEA - C6
al kyl thio, Cl-C6-alkyl-S(0O-, Cl-C6-alkyl-S(0O2- or
alkylthio, C;-C¢-alkyl-S(0)-, Cy-Ce-alkyl-S(Q)o- or
C1-Cs-flucroalkyl groups.

8. Compound of formula (Vb)

10

in which
X., X2, X3 and X, each represent, independently of one
another, a hydrogen or halcocgen atom or a cyano,
15 C;-Cg-alkyl, C1-Cs-fluoroalkyl, Ci-Cg-alkoxy or
C:-Cg-fluorocalkoxy group;
Y represents an aryl or hetercaryl group;
the aryl or hetercaryl groups optionally being
substituted by cone or more atoms or groups chosen from
20 halogen atoms or C;-Cg-alkyl, Ci-Ce-alkoxy, Ci1-Cg-
alkylthio, C;-C¢-alkyl-S(0)-, Ci1-Cs-alkyl-5(0)2- or

C:-C¢-fluocroalkyl groups.

g. Medicament, characterized in that it




Cl1- C6-fl uoroal kyl groups. 9. Medicanent, characterized
inthat it 53 conprises a conmpound of formula (1)
according to any one of Clains 1 to 4, or an addition
salt of this conmpound with a pharnaceutically
acceptable acid, or a hydrate or a solvate of the
compound of formula (1). 5 1B3 Pharnmaceutica
conposition, characterized in that it conprises a
conpound of fornula (1) according So any ane of

CFRI'RE 18e60a4 COBPORNApREr AREBYLAc ALY y 2C0ERTEBI ECsATY,
a hydrate_or a _solvate of this ¢ ound, . an .|_east
oﬁ@elﬁ%pﬁéﬁﬁﬁﬁe&tF@aﬁPyoﬁcégp?ggﬁgqgfcﬁﬁpgnF% % HPuse
of a conpound. of forpula (L) or.di n e
CFarRESEBL YRy 5, bRretat ek At dn 2gr e ABA o heahy OF
'ﬂ&ﬁgg%g F% QrggiggtgroftiﬁgtcgmgghﬁgﬁBnyb?mWﬁanI).
perrpheral-type benzodi azepi ne receptors are

5 involved. 124 Usengfraceqrpednd cefpbanmiba, (1)
according to Qaim1l for the preparation of a

nedh¢areBt-izabendednke Brevenbrokekr aatoppoupbdend
neur opat hi es, notor neuron conditions, 20

nevi-edegenen abicverdingases anly the e€ntilaimsedvows4, or a
system anxiety, epilepsy, sleep disorders, acute or
chhammeceanakaligubticepenbls ghdtrer al bydphtet og, a
di abeti ¢ nephropathy, cardiac ischaen a and cardi ac
i asdfeiei eficghimy compolall, i ahgdr eti dRastseRgeni a of the
25 lower |inbs, coronary vasospasm, angi na pectoris,

10 pahpsMagrEsigaddyi aceaPhrbhSt REChRAPAval ves,

11. Use of a compound of formula (I)
according to any one of Claims 1 to 4 for the
preparation of a medicament intended to prevent or
treat a pathology in which peripheral-type
benzodiazepine receptors are involved.

12. Use of a compound of formula (I)
according to Claim 11 for the preparation of a
medicament intended to prevent or treat peripheral
neuropathies, motor neuron conditions,
neurodegenerative diseases of the central nervous
system, anxiety, epilepsy, sleep disorders, acute or
chronic renal insufficiency, aglomerulonephritis,
diabetic nephropathy, cardiac ischaemia and cardiac
insufficiency, myocardial infarction, ischaemia of the
lower limbs, coronary vasospasm, angina pectoris,
pathologieé associated with the heart valves,

inflammatory heart diseases, side effects due to




inflanmatory heart di seases, side effects due to 54
cardi otoxi c nedi canents or as a result of heart
surgery, atherosclerosis and its thronboenbolic
conplications, restenosis, graft rejections,
conditions related to incorrect proliferation or
incorrect 5 migration of snmodth nmuscle cells, tunours
and cancers, cutaneous stress, chronic inflammtory
di seases, in particular rheumatoid arthritis, and

AATAMAIGXLT MRERHFRINYS FE AR ey Tesult of heart

surgery, atherosclercsis and its thromboembolic
complications, restenosis, graft rejections, conditions
related to incorrect proliferation or incorrect
migration of smooth muscle cells, tumcurs and‘cancers,
cutaneous stressg, chronic inflammatory diseases, in
particular rheumatoid arthritis, and pulmonary

inflammatory diseases.



