WD 2005/ 077955 PCT/ FR2005/ 000027 Deri vatives of

1, 4-di azabi cycl o[ 3. 2. 1] oct anecar box- am de,
preparati on nmethod thereof and use of sane in

. t hevapawsi/os7855The present invention rel at eBetFR2005/000027

conpounds which are nicotinic receptor |igands. They
are useful . in the treatnent or preventjon of

di SOFEETRE HE3BCi aPéd wilt - AU O o - Fmi dgtq e carbox-
recefidé 5. pTepatafpoun dse tiod he hefeerdt | ed caskordt t eame in

thelgeneral 10 formula (1) (I) in which 15 X

repr

SEWSUGI AT trogen at om or a group of general

formula GR2, P, Q R and VVrepresent each

Indﬁpgn .er%tsle\ﬁtOfl gnt?cgrqt %%H\,?%e 0 f??g ocHHcfg f@hich are

group of “general ornu
hy dr ol Bt omeRcepya@l - A)ENdH . gTbey, aRe repefebntin the

represents a

a (ﬁlea%@ﬁgy'oxgrgyeveﬁélaﬁpr@@eatﬁ,o%d@%@,r 048808fated with

hal ogen atomor a (Cl-06)al kyl, (Cl-C6)al koxy, nitro,

am WS TURGE PR P OBt FYFLBEC cYRFBPEPHBp or a group of
gengi@l céhpbahfsl af NBRS i nvBR4Coh=Qornrm NR4CrheOgeneral

IONCF){%(QG i\IR4&)( =0) OR5, NR4S (=O) 2NR5R6, - ORS,

(=0 OR5, -OC (=0 ONR4R5, -OC (=0

SR5, -C (=0 OR5, C (=0) R5, -C(=0O) NR4R5, SRS5,
-S(=0 R5, -S( =0) 2R5 or -S(=0) 2NR4R6, or a phenyl group

optionally su
selected fr
(C1- C6) al
groups or gro

15

20

25

30

2NRSR6, - ORS, N
ONRAR5. - OC (=0 SRS, \R

tituyped by one or nore 30 groups

al ogen at ops=@nd (Cl-C6) al kyl

' { no, i fl uoronet hyl or cyano
Nal 8r mul a - NR4R5, - NR4C (=0
=WRAC (=0 ORS, NR4S (9

, -OC (=0 ORS, -CC (=0

- 2 -NR4AC

" in which

X represents a nitrogen atom or a group of general
formula C-R;,

P, Q, R and W represent each independently of one
another a nitrogen atom or a group of general formula
C-Ra,

R, represents a hydrogen atom or a (C;-Cg¢)alkyl group,

R, represents a (C;-Cg)alkyl group,

Rz represents a hydrogen or halogen atom or a
(C1-Cs)alkyl, (C1-Cs) alkoxy, nitro, amino,
trifluoromethyl or cyano group or a group of general
formula -NR4Rs, -NR4C{=0)Rs, -NR4C(=0}NRsRg, -NR.C(=0)ORs,
NR,4S (=0) ;NRsRg, -ORs, -0C (=C)Rs, -0C (=Q) ORs,
-0C (=0) ONR4Rs, -0OC (=0) SRs, -C (=0)ORsg, C({=0}Rs,
-C{=0)NR4Rs, SRs, -S(=0)R;5, -S(=0)3Rs or -S(=0).NR4Rs, or
a phenyl group optionally substituted by one or more
groups selected from halogen atomg and (Ci-Ce¢)alkyl,
(C1-Cs)alkoxy, mnitro, amino, trifluoromethyl or cyano

groups or groups of general formula -NR4Rs, -NR,4C (=C) Rs,



-C (=0 ORS, -C (=0 NR4R5, SR5, -S (=0 R5, -S (=0

2R5 or -S(=0) 2NR4R6, 5 or R3 represents a group

selected fromimdazole, pyridine, pyridazine,

pyri m di ne, pyrazole, pyrazinez -triazole, quinoline,

I soqui noline, tetrazole, furan, thiophene, thiazole,

i SOtNH.&Z6i08 NRgRazol e,-NRsOXa2dbr;, pymNrRQE€=0) :NR:R, -ORs,
t et raahyc ui nol i pe, _ ahydr oi ' j ne, 10 _

i ndo e%qge Zinida?gﬁéP?EEEZOfuréﬁ?ﬂﬁwgég%gﬁénzofJ%% TO)SRS'
ci miblFNWEOR, ndaZo( Q) Phifhal afife, t15&de, i sod IRs or
oxadi ezl qr, khi adi azol e, furazan, benzofurazan,
benzot hi ophene, di hydrobenzot hi ophene, benzotri azol e,
SberfZot Hiaz SERX SEERESsothi &FOIE, FEAESE&F0| rPenimislazole,

| SGxAZil #he QUIRRZBlHZAGE , QUbDEXAl HRBe , NaPItdWdid] N@yrazine,

di h droqﬁlnollneﬁ§£11droiso ui noline, furo riq%?e,f

di t%ro“racﬁ py Tt ,“{?y‘rr& Jirtﬂlrfé’fe'thitéar%/zﬂ me,-uran

di mdiretherenopyhiidizade,i nidazhpyeolene, cxypyt@l®) oisoxazole,

pyridine,_ oxa i dj ' zol ridi : : .

is&%%é%ﬁéﬁyriégkggﬁ%ﬁ?ggg}%%égﬁgfne%g¥§%%h§%?3%%9uln011ne'
10pyrirdiqles, pyrand iopmdaznld ne bemacdpyramy diddéy ddiclppdrzgfuran,

Furopytd gl ne; nkhibgnapy HHAHH NG, i i hYEE 0L DL 800 5 soindole,

pyrimdine, imdazopyrimdine, pyrazolopyrimdine,

ox ZHRBAAIR di ne, THisskZ Sy r i nifdinsEanthi azdegzefurazan,

Sy rﬂ%ﬂ%mﬁ,op?m@j aZ@Eﬁ?MfFﬁéﬂEBEhiéﬁh@ﬁgﬂ aziR@zotriazole,

[ r of yr.opyrazi ne, rrol qpyrazine, i_enopyr azi ne,

i IR R o TRERA S DA A ne PRSTRRAAE - benz-
15pyristieezo loxazohopyrazilnes , i soxazebxgpyimeg) nenaphthyridine,

t hi a zi ne, 1 sothi, V. 5 furopyrd 18,4

30 Biaiiolnd ot ARG AR L PV inHEEh i aine

py rdidazd el undiiyrdr bt enopyFrdbepyeidine,  thienopyridine,

| m gdazopydd ezl 8y i PESZ0l opYhi d825B%ridine, pyrazolo-
oxazol opyri dazi ne, isoxazol o- pyridazine,

t hik¥Zot i dazi neSBRZPEBPUF A6 Bpyr i daziifexagodgryridine,
20SYy Stz idnand Rotheptesepyreachel ndepardemtilazol o-
of ﬁ¥¥idine, pyrrolopyrimidine, furopyrimidine, dihydro-
furopyrimidine, thienopyrimidine, dihydrothieno-
pyrimidine, imidazopyrimidine, pyrazolopyrimidine,
oxazolopyrimidine, isoxazclopyrimidine, thiazolo-
25 pyrimidine, isothiazolopyrimidine, furopyrazine,
dihydrofuropyrazine, pyrrolopyrazine, thiencpyrazine,
dihydrothienopyrazine, imidazopyrazine, pyrazolo-
pyrazine, oxazolopyrazine, igoxazclopyrazine,
thiazolopyrazine, isothiazolopyrazine, furcpyridazine,

30 dihydrofurcopyridazine, pyrrolopyridazine, thieno-
pyridazine, dihydrothienopyridazine, imidazcpyridazine,
pyrazolopyridazine, oxazclopyridazine, isoxazolo-
pyridazine, thiazolopyridazine or isothiazolopyridazine
ring systems,

35 Ry, Rs and Rs; represent each independently of one
another a halogen atom or a 1linear or Dbranched

(C:-Cglalkyl, linear or branched (Ca-Cg)alkenyl or

linear or  branched (C2-Cg)alkynyl group, or a




| ' anot her a hal ogen atomor a linear or branched

| (Cl-Co)al kyl, linear or branched (C2 - C6) a 1 kenyl

1 or linear or branched (C2-C6) al kynyl group, or a - 3

| . (C3-CB) cycloal kyl, (C3-CB) ecygloal kyl (d-C3) alkyl,

| (C9-CB) cycloal kenyl or phenyl group, it being

| pos&l:biCe) fpelohekgl pUPET6IC;peneraal kol Ul a®) NR4RY and,-Cs)

NR5 cltooalflé’é' v411 %ﬁ%%flmé#nro en atomwhich 5 carries

t he grou iridinyl, azetidinyl,
pyrirtol beixngl Pasigerliali Ay, tdweepinglips p‘]fpegalzdz:nql formulae

nnﬁﬁbﬁ%'ﬂﬂd ﬁ@ﬁQHQﬂPh9bkﬁylwﬂ{ re énXFtr#g%Hﬂé9¥$ which
pyrazolinyl gyrazolldln azo ndo
5quﬂRﬂ%%ﬁnyF &t q@rmﬁ???ﬂyl%?@ﬂﬂﬁ? 10f$Wé aerldlnyl

C OMgAUHIdE rif1 t he pweauhemnwy eXI§£ éﬁldﬁwi orm @fzepinyl,
bases or of}%edltlon I ts 1§B$CI of . drates or

of IOIFRATEY 15 SPRBEOLAEYdi o ri RyTrolinyl,
syﬁhemﬂxnymzmrp;wazasymmrtrlpycazbmmdahQWL t A@idazolinyl,

co un the i nvent may. exist in the form of
o e e R R A, P i et b
10enanti oners may be separated by nethods known to the

skif]Ld: PRIS AN SYEhe SePAsALLhQD By, Lrachi enal form of
P BipEash on
Ccr sa

st al |zat|on of astere0|soner| ts o Lral
aciipsesorosepér aﬂddertl%y ThtoFratd§ha ey den @%hhvﬁrates or
SURIrdolvdtaccordance with the invention the
conpounds of 25 general formula (1) may be prepared
by a process which is illustrated by schene 1 bel ow.
151, &iﬁc&zabhey&ﬂxﬁﬁa&dﬂ@b@m@am frdmiul ayétehsi scontain  an

it b SR ol SFS Bl o bh, (prion
30 ﬂ;ﬁ}eseﬁn@@tof in cdﬂll}ﬂ i fpragedt spoireas enpoit ioxemsl eor of

N, MiGRReNY| i Mcdazeli@nldt 8 SOTNENt SUGH i@%ers may be
separated by methods known te the skilled person, such

20 as separation by fractional crystallization of

diasterecisomeric salts of chiral acids, or separation

by chromatography on a chiral support.

In accordance with the invention the compounds of
25 general formula (I) may be prepared by a process which
is illustrated by scheme 1 below.
1,4-Diazabicyclo[3.2.1]octane of formula (II) is
reacted with a compound of general formula (III} in
which X, P, Q, R, W and R, are as defined above in the
30 presence of a coupling agent such as, for example,
N,N’-carbonyldiimidazcle in a solvent such as
dimethylformamide. The carboxylic acid function present
on the compound of general formula (III) may also be
converted, in a prior step, into an acid chloride
35 function, in order to react with the 1,4-
diazabicyclo[3.2.1]cctane in a solvent such as

dichloroethane.




10

15

di met hyl f ormam de. The carboxylic acid function
present on the conpound of general formula (I11) may
al so be converted, in a prior step, into an acid
chloride 35 function, in ordergto react with the 1, 4-
di azabi cycl o[ 3. 2. 1] octane in a sol vent such as

di chl oroethane. - 4 Schene 1 I HO (I') 5 Alternatively
the conpounds of general f ) may be prepared
by a process which is |IIustratedlby schenme 2 bel ow.
1, 4-Di azabicyclo[3.2.I]octane of forrmula (I11) is 10
reacted with a ,conpound of general forfula (IV) in
which X, P, Q R Wand Rl are as defijed abgweRand Z

represents a b or iodine ato®pin
car bon nonoxi a&?ia pal | agi um cat al yst{Jsu
exanple, bis™riph nylphosphlno)dlchlorqéal Hm and
15 of a base such as, for exanple, triet yNanlne in a
sol vent such as, for exanple, dinethylfor de. - 5
Scheme 2 | 5'ﬂﬁikbnpounds f generallKdnmla (I111)
are available comercially|or are accessible by

nmet hods described in the 66, literature, 420-8. as
for exanple in Can. J. Che 1988,

Alternatively the compounds of general formula (I) may
be prepared by a process which is illustrated by scheme
2 below.

1,4-Diazabicyclo[3.2.1]octane of formula (I1) is
reacted with a compound of general formula (IV) in
which X, P, Q, R, W and R; are as defined above and Z
represents a bromine or iodine atom in the presence of
carbon monoxide and a palladium catalyst such asg, for
example, bis(triphenylphosphino)dichloropalladium and
of a base such as, for example, triethylamine in a

solvent such as, for example, dimethylformamide.



The conpounds of general formula (IV) are available 10
comercially or are accessible by nethods described in
the literature, as for exanple in J. Het. Chem 1983,
475. The preparation of 1,4-di agabicycl o[ 3. 2. 1] octane

is

described in J. Med. Chem 1977, 20, 1333. 15 The

exanpl es below illustrate iBctlemai b the preparation
of a nunber of conmpounds according to the invention.
The el emental m croanal yses and the IR and _NVR spectra
confirmthe structpyres of the conpounds o ZaRoed. The
20 nunbers of the~fonmpgunds i ndi cate emﬁ

parent heses in te—tN\t|es cofrespondito me of the
table given later on. In the nanes ofxrh¢ compounds,
the hyphen forns part of the word, and the underscore
mark " - " serves neLely to i ndi cat@vwhe fui ne br eak;
it should be 25 deleted in the absence of a break,
and should not be replaced with either a norma
hyphen or a space. 4 - 6 Example 1 (Conpound No. 2).
3-(1,4-D azabi cycl o[ 3. 2. 1] oct - 4-yl car bonyl ) -1 Hi ndazo

e
with 0.165 g (1.02 nmolji of
acid and 1 m of thi I
heated at ref |ux for

under reduced pressure. Then

hydrochloride 1:1. 5,A 50 mM reactor is charged
OlH-i@Q@ggle-s-carboxylic
[ afmd the gmyxture is
\angfconcent'r at ed
1/27% of pyridine and

30

are added and the mxture is heated at reflux for 1 h

0.30 g (2.67 mol) of 1,4- diafaglcyclo[B.Z. 1] octane

30 m n.
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20

25

The compounds of general formula (III) are available
commercially or are accessible by methods described in
the literature, as for example in Can. J. Chem. 1988,
66, 420-8. _

The compounds of general formula (IV) are available
commercially or are accessible by methods described in
the literature, as for example in J. Het. Chem. 1983,
475.

The preparation of 1,4-diazabicyclo[3.2.1]octane is
described in J. Med. Chem. 1977, 20, 1333.

The examples below illustrate in detail the preparatiocn
of a number of compounds according to the invention.
The elemental microanalyses and the IR and NMR spectra
confirm the structures of the compounds obtained. The
numbers of the compounds indicated between parentheses
in the titles correspond to those of the table given
later on. In the names of the compounds, the hyphen “-”
forms part of the word, and the underscore mark *_”
serves merely to indicate the line break; it should be
deleted in the absence of a break, and should not be
replaced with either a normal hyphen or a space.



The sol vent is evaporated off under reduced pressure
and the residue is taken up in 1 m of chloroform and
15 purified by chromatography on a silica gel colum,
eluting with a 70/ 30/3 m xturegof. ethyl acetate,

met hanol and aqueous ammonia. This gives 0.16 g of
product, which is dissolved in 10 m of acetone

befgore addi 0.47 _n a 5N 20 solution of
dgﬁ%¥$g$+i g@ ﬂp?ﬁnés%ﬁroggr al cohol . The crystals
obt&fhbd4fﬂuaiag)cﬁmboéblPetledtbyﬁﬁltarhbh@h)—aHdindazole

dr| ced, pressure. Melting point: 286-287C.
%gdyggﬁiaffggn%ound No. 3)

56 Chl or o- 3- (1, 4- di azabi cycl o 3. 2. 1] oct - 4-yl car bonyl ) -
1*+An§92ﬁﬁerQ$@E%qugc@hér%sdpw}ghnb ﬁ@@g&g#&h?zogmol) of

charged in succession with _
olBIRHP b o2 t FRT RierAY bR, 656 | 131 bl ) 0bf thionyl

?Iz S&lﬁléﬂitiﬁei)ﬁlybﬂﬁoaﬂm nmixdgeel q:rso lé@ézilté@dia;&mr@fﬁ%cgfor 1 h
o I,CyC L L. OoCct.ane an .

RS Gpiceft BRI e Rt Taeupe - Then

10of ﬁx?rehhylcﬁbrrmrnmthné%Séﬁttia mxaure i & dAbseeeient lof 1,4-

DTJT %%I%{&%P?“z @Pgéﬁgﬁe QQQ 2’ et%g %d;?ﬁ:ef% x%ure is

e reaction mxture I's ~poure
sathgafied afguedtswanfoni Lnk %%Im¢mde solution and the

aQW%%BsBﬂ%%%ﬂ5h§XEh%%B@$téﬁtBEPhMﬂdgﬁ”Pédﬁbgd pressure
or ganj c ghases are dried, filtered - 7

corftéht FAE e dSHAGEE retiuceeRr BBs die. 1 THe %spal&@rp§om and

Lspurga Rt iy cwomtr@gr a@hya shl i ga gelicdl Wan column,
eIut MAth 0/10/% 2k§égre of chloroforn1 t hano

an&zlﬁ n|3 gi PEELHYS o6t Sr8ddct 2eetate,
anm&th&n@ﬁssmdwsmue¢us_ammomﬁalsopropyl al coho

bef OC %q%le' 50N, 0f ¢ Oy 1%fm i:iac?(: vﬁﬂé’ﬁlgg %fissolved in

ric acid |n |sopr
10 ml of acetone before add1t1cw1 of 0.47 ml of a &N

20 solution of hydrochloric acid in isopropyl alcohol. The
crystals obtained (0.17 g) are collected by filtration
and dried under reduced pressure.

Melting point: 286-287°C.

25 Example 2 (Compound No. 3)
6-Chloro-3-(1,4-diazabicyclo[3.2.1]oct-4-ylcarbonyl) -

1H-indazole hydrobromide 1:1.

A 10 ml reactor is charged in succession with 0.25 g

30 (0.2 mmol) of 3-iodo-6-chloro-1H-indazole, 0.08 g
{(0.13 mmol) of bis(triphenylphosphino) -dichloro-
palladium, 0.25 g (2.24 mmol) of 1,4-

diazabicyclo[3.2.1]loctane and 0.31 ml (2.24 mmol) of
triethylamine in solution in 1 ml of dimethylformamide.
35 The mixture is subsequently purged with carbon monoxide
and heated at 70°C for 8 h. The reaction mixture 1is
poured into 10 ml of saturated agueous ammonium
chloride solution and the agueous phase is extracted

with chloroform. The organic phases are dried, filtered



. The crystals obtained (0.076 g) are collected by
filtration and dried under reduced pressure. 10
Mel ting point: 285-286C. Exanple 3 (Conmpound No. 1).
3-(1, 4-Di azabi cycl o[ 3. 2. | ] oct- 4r yl car bonyl ) - 6- met hyl -
1H pyrazol o[ 3, 4- b] pyri di ne hydrobrom de 2:1. 15 By
anahagy cwhtBnExafBhe udde? Fediuldd prEdduf. IHY OMsidue is
6- net h g:lFZE%§a€§%q£3,4-q%§é%$dlne is reacted with
1 1PHE B89y ) DI RS QA SR ot} of3. SINL 66t afie! | rEolumn,
t heepuesegceiah & 3%0 414,01 Smirohyeobfbichl2oform, methancl

triphe ' Lchl oropall adiumand 2.3 nml of
§riéﬁﬁy?éﬁgﬁggpg&ﬁgh%%‘of di met hyl f or mam de under the
Tcon@hifogsvdesor Rbgd ofopredawsl, e whidh visnglikdl vpdfin 1 ml
r odect ' [ ' I [ ; t f
A GaoBF "Br by PEpY ¥Beoky Sl ith TR BALNT @ S
25 geldtianaeét fkdaerbdloThe éFh?dﬁ@biéﬁPH@P¥{y§ﬂ§P§01-

ar eTh €0l begked1by fddddialdon andoglsied upder wapuWdted by
Nbl%tfg golnt: 290-291C. 30 Exampl e 4 ( Compound No.
4) . iltration and dried under reduced presgssure.

103- (MeBdtDhagzpbinyel p§8-284%0ct - 4-yl carbonyl ) - 5-f | uor o-
1H i ndazol e hydrobronmi de 2:1. By anal ogy with Exanpl e
2, 0.23 g (0.88 nmol) of 3- 35
i odBxampleoB o{TehpadadoNe. i 8) reacted with 0.25 g (2.19
mok ) (of 4 1545 di ' 0} 3 ogt | —6- -
pre%eé£é40%1%9%%§9€&§%?%3bh%%?i*o% i e
phi RERYEREDL Bpal £ 2Bl DY 4AdNe. Bydrobrobidet Rylam ne in
151 m of dinethylformam de under the conditions - 8

descri bed,for Exa be 2. . This gives 0.136 f
pro%%c??alﬁﬁYcﬁngp ?@@BP@ea'i%'iogwﬂEUﬁ 5@5§8né¢ 3-bromo-
bef &rmetiddl t 1 5ApyDazO1483 i - bf pprbdIndl salauti esaeted with
hyd{oPr m 9?&'@%&?{ acﬁtIf,f“ﬁf%zar?%;%%%f%”éﬁ?f%%tane in
crystals are collected by
the presence of 0.35 g (0.5 mmol) of bis
20 (triphenylphosphino)dichloropalladium and 2.3 ml of
triethylamine in 10 ml of dimethylformamide under the
conditions described for Example 1, giving 0.21 g of
product, which is dissclved in 20 ml of acetone before
addition of 0.27 ml of a 5.7 N solution of hydrobromic
25 acid in acetic acid. The dihydrobromide c¢rystals are
collected by filtration and dried under vacuum.

Melting point: 290-251°C.

30 Example 4 (Compound No. 4).
3-(1,4-Diazabicyclo[3.2.1]oct-4-ylcarbonyl) -5-fluoro-
1H-indazole hydrobromide 2:1.

By analogy with Example 2, 0.23 g (0.88 mmol) of 3-
35 iodo-5-fluoro-1H-indazole is reacted with 0.25 g
(2.19 mmol) of 1,4-diazabicycloi{3.2.1l]octane in the
presence of 0.0922 g (0.13 mmol) of bis(triphenylphos-
phino)dichloropalladium and 0.3 ml of triethylamine in

1 ml of dimethylformamide under the conditions




5 filtration and dried under vacuum Melting point:
283-284C. The table below illustrates the chem cal
structures and the physical properties of a nunber of
conmpounds of the 10 inventioeng l-n the colum "Q

"Me" denotes a nethyl group and "Ms" denotes a
netﬁaaesﬂbédnﬁbrgE&amplbnzth@haelgmvééﬁo'136%gﬂoﬁ product

Qongheen 2 LA A Ay 4dIn1 208 Lk ool Gl aait on

dextrogyra ory evogyratory S&fant I orer
r espéci-v8l yll Icnf tde5" SalNt 'scdoiturem, of "hgidnobesmac acid in

Conﬁgéﬁgc'Qc?éseThE°h§BroH§5 i¢en 21y HQbr Qi deod by

"HCl" denotes a % rochl oride an ox." denotes an
Soxaf 4t erabion e2R@ngnt 84t B1d9Y ‘raﬁuema 9

No. QRS ShoSat t Pz -£63 o,
NCHCHC- CH3NH( +1- ) HBr 290- 291 |

2NCHCHCHCHH( +1- ) HC1286- 287
SNCHGHCE e THb ¢ 1 oWwHB1 285+ 286es the chemical structures and

INGHGe FARVRL R MEBEZB5 282 06 o mumber of compounds of the

106 NCHOV OV BHCHH( +1- ) 0x. 272- 273

7 240~g4l 1, 70 smsr
gNCﬂQ %ﬁ%/ﬂ)& 92 N [gﬁﬁg@f%%ﬁ@t ProtfP D wms

10%@%%%%5%%%132?%29 la) o0 =+70.2
1INGHCHG=CHEdHar 1 “BeOM), HOL 828 380denotes a racemate, and

“{+) and w(-)" denocte the dextrogyratory  and
15 levegyratory enantiomers, respectively.
In the “Salt” column, “-” denotes a compound in base
form, “HBr” denotes a hydrobromide, ™“HCl” denotes a
hydrochloride  and “ox.” denotes an oxalate, or
ethanedioate.
20
Table

X W (1)



The

conmpounds of the invention were subjected to

phar macol ogi cal tests, which denonstrated their 5
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pel § et | icg [dicsgay dewl qed |t:he supersat anf Hes | 283-284
trifuged t 4C for 20 nin. [The pell et

recove[ B it #8q Husi ng @/ Pol yt | SHFFM MmPr30°
15 vol upe i.sti | | ed roat{4cC, . _

trifu%ag1 Cﬁé{)rrin\.lz@rl ﬁe pe logi.igz%z'/s
carded| af tanfty and tiae-)l ayef of s,kziem 241
ffy| copt ged at 40 000 G fpr 20
the pe¥l €8 ¥ esuspéfided i h 15 m168f17°
bl el dj BL i i centri,fuged agai t

000 & [ Bt k R b WL hexgda;blg 2
exper | mg i s{sl vaqaz“%—havmd and ifs
pended| i 8 huf fref .(cd®G® géon) 5| afcit hix7-329

presency nM [ BHu&a478ihe| in

al Mol bm uf fler | ilerd WeCHir epdifée | 33B-330
ence o0 est conpound. The reaction Is stopped by
tration on Whatman G-/ BTM filters pretreated with

o ggéyge%bgpﬁa@ NSt “E% L\tngie?ht%ro% rised Milliected to

buf f er e radi oactivit _
BhAswasAlogheat | t§ﬁ5t§rnea§\{lﬁ1é‘d1 by deweprgfrated  their

A8rgheR8Y. adh8ch9Pe substances of medicaments.

For instance, they were studied with regard to their
affinity for nicotinic receptors containing the o4f:
subunit in accordance with the methods described by
Anderscn and Arneric in Eur. J. Pharmacol. 1594, 253,
261 and by Hall et al. in Brain Res. 1993, 600, 127,

Male Sprague Dawley rats weighing 150 to 200 g are
decapitated and the whole brain is removed rapidly,
homegenized in 15 volumes of 0.32 M sucrose solution at
4°C and then centrifuged at 1000 G for 10 min. The
pellet is discarded and the supernatant is centrifuged
at 20 000 G at 4°C for 20 min. The pellet is recovered
and homogenized using a Polytron™ mill in 15 volumes of
double-distilled water at 4°C, then centrifuged at
8000 G for 20 min. The pellet is discarded and the
supernatant and the layer of skin (buffy cocat) are
centrifuged at 40 000 G for 20 min, and the pellet is

recovered, resuspended in 15 ml of double-distilled



specific binding is determned in the presence of 10 M
(-)-nicotine; the nonspecific binding represents 75%

to 15 85% of the total binding recovered on the

filter. For each concentrationgof conpound studi ed,

the percentage inhibition of the specific binding of

[ 3Hyz 4t i a’tnﬁle des—lt:dzeme;éﬂ‘ nadaiaf ey ahichothe bEEOGresS being
cal cgclnz_;lt gg the concentration of conpound

t ha %I b| O/Cof th 20 specific binding. The

| C5<@nvaih@s d@fy t hé c‘oh@omctsemifmetrtte itingentiemubavisg slowly
t he e af; i{yage e 1@{%

Th et}g%‘géa égd % gﬁieﬁ{/c%r?tsl olyn .‘\%\ng?gfr%% gjtfu I e eV]Lviqt r'\]ﬂso m
525 Pegaid st dﬂ@rhlélrﬁm%f FUSPERSion Mot iArebrEeEptalr s4°C for

coniah nhng therad E&’r@%@zh*ce Ig¥ alc(ﬁpr,,gjartqe WA thy - -cytisine
met hods descri bed Mark and Col lLins_in J. Pharmacol

ExplnTﬁelflnfé82’01zlﬁe 554 3N Y Nir RELERT g 1My ffhgp|presence
Phasiegbsend®86f 88st42dmpdlnkihl eheFAdaatd oneiighist®pped by

150 200. d b

oSV EEE T ab T R R oo QB AR s E L RCPRg cDERE ST bRy i D
10m Ip01y1e1115y1/©ﬂ1@msn©f @32 Miiteresearsohitised avidl, twice

the@ &fnéf'gggfﬁ agtlggg QEBQEhéoggﬁﬁoaéEq%l glfgtdfhed on

di scarded an e supernatant Is centrif
8000hes hiluerf o Q@aﬁPﬁEdThé' pépmad |S§lnrté<9é”\¢'@théfd die non-

i's OEN¢ ZBSndshgdi 8 BetétranHEM Al ke hien rle%éf@euraafs 10 pM
of double-distilled water Eh?@ cent ri fu%szj%
8000 G FHTOR R nth?hEOBEPFS% ¢BPJEGPERF e 5% to

153up@5%1abﬁnttmotd>taylerbmﬁdshgnr@l@u:fvfexred Idn cbhat )E:Lalter For

ceniyif ugefoah 40000 G ol ROy oT08iRE! k8L ercentage

recovere resuspen
doubhleiliision| ef \néﬂteerszaetcmcanldln@mmprfu f iddcagadisine is

at &Qt@ﬁ{??lr%c§°f%39eﬁ‘»0h18ﬁfeﬁ@ eing g l%lacftevagothl%h is

On the da e experl nent e tissue Is s
t hawies] ‘éﬁ@cﬁ§t§ﬁ§b@ﬂd@§ |W“@W%n¥$atbf iphibpiEs §9@ of the

20 sgpecific binding.
The ICs, values of the compounds of the invention having
the greatest affinity are situated between 1 and 10 uM.

The compcounds of the invention were also studied with

25 regard to their affinity for nicotinic receptors
containing the o, subunit, in accordance with the
methods described by Mark and Cellins in J. Pharmacol.
Exp. Ther. 1982, 22, 564 and by Marks et al. in Mol.
Pharmaccl. 1986, 30, 427.

30 Male OFA rats weighing 150 to 200 g are decapitated,
the whole brain is removed rapidly and is homogenized
using a Polytron™ mill in 15 volumes of 0.32 M sucrose
solution at 4°C, then centrifuged at 1000 G for 10 min.
The pellet 1is discarded and the supernatant is

35 centrifuged at 8000 G at 4°C for 20 min. The pellet is
recovered and is homogenized using a Polytron™ mill in
15 wvolumes of double-distilled water at 4°C, then
centrifuged at 8000 G for 20 min. The pellet is

discarded and the supernatant and layer of skin (buffy



of this nmenbrane suspension are preincubated at 37C

for 30 mn, in the dark, in the presence or absence of

the test conpound. The nenbranes are then incubated at

10 37C for 60 min, in the darkiiin the presence of 50

| of 1 nM[3H]-a-bungarotoxin in a final volune of
250cpht) of 220 ndettEPESig8d 0524 podyeddyl @nefsw ne20 min. The
buff e The _ reaction s _stop ratl
e e T R e
pol yethye edestiblladnwat®ire afti |4 ¥ sand e ipi ﬁsaeutrwftd‘ﬂetd/\mgaln
tings 5ombodfg ﬁa%ffptain%@ﬁgréhﬁ%igg gesuegl LY -soec.

retai ned on eac I'S neasure

Ssci?i grivphglayThel AdyspesPerémpihadi fgh§ n ttlﬁéu;?r ekéncetowly

of endpagarakoxisn g chddd 1 Nl 51 gomaAsHS ed; Hdﬁer 150 pl
nonspeci fi ¢ bi ndi n 530 represents approxi rratg {G‘eﬁg% of

t he® ottﬁilsm‘ﬁﬁﬁn]ﬂﬁa F e OV 161 t REST iRTeIC cht 37°C
content Bat indn, ofin eorPalumk stii elde pbesﬁﬁbée®&6@$sence of
i nhj bltEOH of _the pe f i C b| ndi n

3h 58! b8RGa Farberntle s, ek Chre R fasyBared ot
10cal sutat édy Eﬁemmcemtrtatta otef, 25 cbﬁp@mmj;emm of 50 pl

|nh5 §Spm0%6:9f &hL?uﬁ §E6{6£1}?' ai nglﬁéﬁ ‘éalc&e%so nl
f s 0 ave

e conp ound e I nventi on
gr e%f et aml‘h MERESyr eosiotiefat ealyetgdaneivipe a}ﬁ‘élf@ello The

M 30:dbech Cofs Valtuppef B9MerspeshiisncospOWMdEmdie cF/C™
e e S o e S e
15r esirhise shalet hid 1 tdues camaowndﬁsemf wheh itaventlmes abeml of
Se'ﬁgﬁé’ﬁ l-9apgs f%rgt e mﬁ#?%kﬁ%}%& EJ\?alneq op, each
nicotrnic receptor eresults o he various tests
sug@ekterheJuSe peaghwed by ligquid scintigraphy. The
nonspecific binding in the presence of oa-bungarotoxin
at 1 pM final is measured; the nonspecific binding
20 represents approximately 60% -of the total binding
recovered on the filter. For each concentration of
compound studied, the percentage inhibition of the
specific binding of [*H]-a-bungarotoxin is measured and
then the 1ICs; 1s calculated, the concentration of
25 compound that inhibits 50% of the specific binding.
The ICs, values of the compounds of the invention which
have the greatest affinity are situated between 0.010
and 0.10 uM.

30 The ICs, values of some specific compounds are indicated
in the table below.

Compound No. ICs, 07 pUM ICsy otgfz
1 0.056 > 10
4 0.055 -
7 0.224 -




conmpounds in the treatnment or prevention of disorders
associ ated with dysfunction of the nicotinic

receptors, particularly within the central nervous

system 10 These disorders incipde cognitive

i npai rment, nore specifically nenory inpairnent, but

al sphat t ebtiren réﬁnhtsnﬁﬁhothtEﬁtareh@SSﬂﬁﬁﬁéﬁﬂdMﬁt@f the

Al zhei ner'.s diseas athol | |ng
Assocr a éaoﬂkﬁﬁFys alr {%@ oﬁaF n§8nSUbunlts ot

di sehsenitotsnay 2éceptobPown’ s syndrone), Kor sakof f' s

al cohol i c syndrone, and vascul ar denenti a

(multi-infarct dementia, MDI). The conpounds of the

5 nvERei BASHI §At Ol $HehFagdens testst relagesd: e wfe of the

”Dtéémﬂbﬁﬁageﬁ§1QQ%EVE%Qat&enEaQE&n%?@véngiéﬁa%& Qfisorders
ot her neurol Qgi ¢al di seases such as Huntington's

choR83°C¥BhLEeEt Pats Qﬁé#&ﬁélont St dyaTest G, TefRPtoTs
hyppakt hesiaslyThethonpenadsent rhlenkpventi epsaey.al so
constitute a curative or synptomatic treatnent for
cerebrovascul ar accidents and cerebral hypoxic

1Cepi Sbees. Thepramysbe idGlusled icvoresdseof ipmecihinent,c more

pat QQEQQEEéﬁn%ChQéﬁBE enl aq..ecﬂlre?ﬁs' o'ﬂvut‘gm%llegcy attention

panic attac ESSI e conpul’si ve behaviors.
They™RayrBeByent Wfsym%ma@aﬁagéatgé Wittifidlr aviel zhelimer’s

f romséabéccopaf:h@mbgh@amol agang frepe/aniciated Memory
subst ances t hat bnduce iﬂdependen%%1 such as

cocatRRLTTepF - caﬁﬁgﬁ s aRGTPEFLFIFaz PisFese, trisomy 21
1§%n(heWﬁnsesymmﬁommnxnnnhsaﬁoﬁfws|aweahommcnmynﬂnmme, and

d f th . of I nb
ool TEEF 6 cakPeat LEPUMBTE inr hEl RefiBstipaD -
peerhepatnpaundsu alf dilseabmyenthoni mcghsChéﬁpab(estL&tﬁfell in
angipna) . pyegendhal 'Qfar:¢$98r Cﬂﬁﬂé@fdé€§UfféE%é¥Waﬁ in

cut aneous cicatrization d IClency In di abetic
pat PRREENS@RISy afli 88d8eu| @Br sOhey erriarekryfsatki chigeases,

20 l8uch as Huntington’s chorea, Tourette’s syndrome,
tardive dyskinesia, and hyperkinesias.

The compounds of the invention may also constitute a
curative or symptomatic treatment for cerebrovascular
accidents and cerebral hypoxic episodes. They may be
25 used in cases of psychiatric pathologies:
schizophrenia, depression, anxiety, panic attacks, and
obsessive compulsive behaviors.

They may prevent the symptoms caused by withdrawal from
tobacco, from alcohol, and from various substances that
30 induce a dependency, such as cocaine, LSD, cannabis and

benzodiazepines.

Furthermore, the compounds of the invention may also be
used for the treatment of lower limb ischemia,
35 obliterative arteritis of the Jlower 1limbs (PAD:
peripheral arterial disease), cardiac ischemia ({stable
angina), myocardial infarction, cardiac insufficiency,
cutaneous cicatrization deficiency in diabetic

patients, and varicose ulcers of venous insufficiency.



For each of the aforenentioned pathol ogi es, treatnent

may be perfornmed with the nicotinic agent al one and/ or

in conbination with the reference nmedi canents

indicated 5 in the pathol ogy. 1Gonsequently the

present invention additionally provides

phar maceuti cal conpositions containing an effective

dos east e nd, accor.ding.to 10. t he
invgﬁﬁcégc$n%%é§§9 o%%g%%%Fﬁtﬁﬁgegoﬁﬁ%ﬁéif%%ﬁﬁ'oFreatment
sol vatre hghi pdr fermedr watbuthealdiyrcacdespt et antiona and/or
M Xt . I QR | I ; LplLents -

The o e R S e T L CHE e g cacea
PhartFadd§ Pe&dhFedyi-and node of admi nistration

desi red. The pharmaceutical conpositions according to

the | invention may thus be intended, for oral, o
subFERFEFE tdYhc utt e ou P T FRBANusERY SRE L1 PRt r afBfdhsOnally
t opipeatvida@ | nphatmacdenl cal nt cangsal ribhansdesiddining an

i ration. The u

rectal-_or . _intraocular admnis it forns.
of MR LIS ne) BT FBrSEk At cCoMPaKl e eogiing to
1¢apsilees nvgrdnigines impowss sfomwr alr ain 25h¢ nfect abf ea salt or
sol ubh QRS O SigPe S| Hérng%H§g85f§g a@@%&%%%ﬂe?rand in a
suppositories. For topical admnistration -
conSPEEHEE o WNFEP BEPFORER LS  oWi{tie Fiud tabds Gxs idsats.
eyedrops. 30 The said unit forns are dosed to allow a
dai adm.ni stration of 0.01 to 20 of actiyve
o | HoEp! 8256r ° kB 158 °pB, wergnt S=i8peRd: ngConrtbgs to the
1Pphapmaceacieasli chdr Morio apde paxie bdblaehd nitheaadiornvelesired.
principle, in mcronized 35 formor otherwise, is
adm xed with a pharmaceutical vehicle, which my be
conpbsed Waghacrut scabuclkkomposiftdonsxanptecrditngosgo the

m craceystakl ihe, celhy 058, iy ABf Eﬁ&ﬁylaéﬁﬂfingual,
adj uvants such as binders (polyvinylpyrrolidone, _
hyd?&?&ﬁFéBﬁPHﬁthylé@FFéWH§§Plar14 lntravenous, topical,

20 intratracheal, intranasal, transdermal, rectal or

intraocular administration.

The unit forms of administration may be, for example,
tablets, gel capsules, granules, powders, oral or
injectable solutions or suspensions, transdermal
patches, or suppositories. For topical administration
consideration may be given to ointments, lotions, and

eyedrops.

The said wunit forms are dosed to allow a daily
administration of 0.01 to 20 mg of active principle per

kg of bodyweight, depending on the pharmaceutical form.

To prepare tablets, the active principle, in micronized
form or otherwise, is admixed with a pharmaceutical
vehicle, which may be composed of diluents, such as,
for example, lactose, microcrystalline cellulose,
starch, and formulation adjuvants such as binders

(polyvinylpyrrolidone, hydroxypropylmethylcellulose,




etc.), glidants, such as silica, lubricants, such as
magnesi um stearate, stearic acid, glycero

tri behenate, and sodium stearylfunmarate. Wetting

agents or surfactants such asigodium |l auryl sulfate

may al so be 5 added. The production techni ques may be

di rettc.t)igbl @tidgntdry SLgﬂﬁnalbatsildJ’Lca/\BI 1granbhatEon Hich as
hot ﬂgéﬁﬁ$-r(3tf§%éﬁ ste rlc %ﬁ% Edg o?%ggﬁrgsagehenate,

exanpl-é sucrdse or

pol ymelr s grodstuer R:bp]rﬁlauéerarIHerl aWstt:tﬁh@y nagebes  or
desb%ﬁ%%c%%ﬂ@““%ué llé@ﬁfﬁﬂ”f&uf?? ﬁ f% e ma also be
sust ai ned rel ease o t e active ciple by v Ftue

®f peSfReric matrices or of speC|f|c pol ymer s used in
t he covering 15 To prepare gel capsules, the active

pringci pIeC¥f m xed Mﬁth dry pharmaceutical vehicles
(si W1t TR h@ie S r BAYl 26 SHrst Hepbleting, dry
el rag)il aehon,t h7e|tl glﬁadnﬂraus:elmo&olno& Rledrmaeeut i cal

higl Th I be_hard ft .
ve b ee?| ggeco:fgg o?gnoP SiBHEgC?%t%galﬁgF??%ﬁﬁgp with
1%usﬁaﬁm@$an odeleayed cpedd viviyh ( fvarriamsenpelymefor mr other
for a‘ﬁf:%gglrﬁlateAn%‘% Shid ordy, the, fl%%'ﬁe? 1dhed” g& Stder to

elixir mnlstratlonln
may 2deRtardPike sediavedamnmayRte ingsbtrrkeate ok the active

SWB E@ﬁ@ﬁpl@reﬁﬁfab+ﬂrt@bcab§r|90ﬁ&ﬁ§r§ﬁeehﬁ@%ices or of
é garaben ﬁ %roggl araben as an antiseptic, a
fla§ FCaAEn Bl YERE %yén 39 VECEETdSper si bl e
1@ranu|es and powders may contaln the active prlnC|pIe
m X& 11% ' (53, t ents .Qr W
dlsperglar%e s‘?qjs?u G gé%o]%\aug\ﬁy r?gl ggnéjrléhcdl%e s mixed
Wi tmmeétfefn@mrmd:el@aqadsmmmlﬁsgemmple mixing, dry or
wet granulation, or hot melting), or with liguid or
semisolid pharmaceutical vehicles.
20 The gel capsules may be hard or soft, and may be film-
coated or not, sco as to exhibit rapid, sustained or

delayed activity (for an enteric form, for example).

A composition in the form of a syrup or elixir or for
25 administration in the form of drops may contain the
active principle together with a sweetener, preferably
a calorie-free sweetener, methylparaben or
propylparaben as an antiseptic, a flavor enhancer, and
a dye.
30
Water-dispersible granules and powders may contain the
active principle mixed with dispersants or wetting
agents, or with dispersants such as
polyvinylpyrrolidone, and also with sweeteners and

35 taste corrigents.

For rectal administration, suppositories are employed

which are prepared with binders that melt at the rectal



For rectal adm nistration, suppositories are enployed

which are prepared with binders that nelt at the

rectal - 15 tenperature, such as cocoabutter or

pol yet hyl ene glycols, for exanpl e. For parentera

adm ni stration, use is made of aqueous 5 suspensions,

| sottmmipersahime sokuthonsor sbebkbatisjectabl epolyethylene
sol yj4 d% Lonta nlgagﬁ?arnacologlcally conpati bl e

di spe sa % and/ or i'ng agents, such as propyl ene

gl ycol or butylene glycol, for exanple. 10 The active
Pringi,pl g, @t@ﬁp i 0 Bk Ak 6 e 10 Madl of aqueous

mcrocapsu ere approp ri ate Wlt one Or
D e iSRG o t W%%tm@ﬁcel selineh asodmty@m ¢ ot r pRerile

or Wikt a0MG odexd it drdd ansé‘@ﬁﬂﬁinpﬁécheéharmacologlcally
sust ai ned-, rel ease forns 5 The toplcal conposi tions

acc SORG 0 & heIFRGERRIDR 2GHON sECEt TR aFERSch $Ech as
conpatdriillens tdlyidad skd mutyllgie RAYdIL paidyd Gd=aiplee.
in the formof aqueous, alcoholic or
aqueous-al coholic solutions, gels, water 20 in-oil or
19i | -The \m:ttérveemﬁisi@@ldwana'sngalm lppEarantatedfia the form

C1 YR Ohi 9beaplLial 0eml ], erSI{gﬁés}gmké P! 8fie 1Y more

the form_of vesicu ontarning jonic
and V&M ifdFiSorfi @cﬁ%}‘@svesrhe% Rsematiddt iz apofppaBlar matrix

prepar Qﬁit@@c‘e{)r b ddx it Fen Ustpdnd@Ehass patthesti 8lidsained-
25 unggr co eration. Finally, the pharnaceutlca

conp&siEiTon é@@ﬁrdlng to the invention nay contain,
i%n addltlon to a compound of general formula (1),

ot h 30,be useful .in the
trea %béﬁ ?ge %#@%g%erséégd@%$gﬁgén ﬁhdngF iflvention
abo@@mp\n@s@O%/ o27dEs -wHich is compatible with the skin.

They may in particular be in the form of aqueous,
alcoholic or aqueocus-alcoholic scolutions, gels, water-
20 in-o0il or c¢il-in-water emulsions having the appearance
of a cream or gel, microemulsions or aerosols, or else
in the form of vesicular dispersions containing ionic
and/or nonionic lipids. These pharmaceutical forms are
prepared according to the usual methods in the fields

25 under consideration.

Finally, the pharmaceutical compositions according to
the invention may contain, in addition to a compound of
general formula (I}, other active principles which may
30 be wuseful 1in the treatment of the discorders and

diseases indicated above.



d ai rs PCT/ FR2005/ 000027 1. A conpound, in the form of

a pure enantioner or enantioner m xture, conform ng

to the general 5 formula (1) in which 10 X represents

a nWor @gen/@tTB5r a group of general for mAcT/EGRBR05/000027
P, Q R and Wrepresent each-i ndependently of one

anot her a nitrogen atom or alcgroup of general formula
C-R3, 15 Rl represents a hydrdgeffiat om or a

(Cl-Co)al kyl group, R2 represents a (Cl-C6)al kyl

groyp, r s hydr ogen_or | ogen_atom or._a
(Cr205) afry FoRTRENS) Sricestit Yo STt nr S adtie fomer o
trifl uor ewempomer cywivd ureoup ornfogrionp ofo genkeeal general
fFormul a fNR4RA.; -(NR4C (=0 Rs, -NR4C (=0 NRS5RG,

-NR4C (=0 ORS, I\SRS (=0 2NR5R6, -OR5, -OC (=O Rs,

-OC (=0) ORS, -OC (=0 ONR4R5, -OC (=0 SRS, -C (=0

ORS, C (=0 R5, -C (=O NR4R5, SR5, -S (=0 Rs, -S

(=0) 2R5 or 25/4S (=9 2NR4RG6, or a phenyl group
optionally ituted b 'o'rﬁl? or nore groups sel ected
from hal og a¥’s %1]-06 al kyl, (Cl-C6) al koxy,
nitro, amno, tr¥fluorfp | or cyano groups or
groups of general formula’- NRAR5, -NRAC (=O Rs,{30
-NRAC (=O) NR5R6, -NRACK{=0 ORS, NR4AS (=0) 2NR5R6,
-OR5, -OC (=0 R5, -OC O ORS, -0OC (=0 ONR4R5, -CC
(=0 SR5, - 17 -C (=0) ORs, -C (=0) NR4Rs, SRS, -S
(=0 Rs, -S (=0) 2R5 or -S (=O 2NR4R6, or R3
represents a group selected fromimdazole, pyridine,
pyri dazi ne, wpl)_{rc'!hm di ne, pyrazol e,

10 X represents a nitrogen atom or a group of general
formula C-R,,
P, Q, R and W represent each independently of one
another a nitrogen atom or a group of general
formula C-R,, 7

15 Ry represents a hydrogen atom or a (C;-Cs)alkyl
group,
Ry represents a (C;-Cs)alkyl group,
R3; represents a hydrogen or halogen atom or a
(C1-Cg)alkyl, (C1-Cs)alkoxy, nitro, amino,

20 trifluoromethyl or cyanoc group or a group of
general formula -NR4Rs, -NR,C(=0)Rs, -NR4C{(=0)NR:R¢,
-NR4C (=0) ORs, NR,;S (=0) :NRsRg, -0ORs, -0C (=0)Rs,
-OC (=0)ORs, -0C (=0) ONR4Rs, -0C (=0) SRs, -C{=0)0ORs,
C{(=0}Rs, -C(=0O)NR4Rs, SRs, -S(=0)Rs, -S(=0);Rs or

25 -5 (=0) ;NR4R¢, or a phenyl group optionally
substituted by one or more groups selected from
halogen atomg and (C1-Cg)alkyl, (C1-Cg)alkoxy,
nitro, amino, triflucromethyl or cyano groups or
groups of general formula -NR4Rs, -NR,C(=0)Rs,

30 ~-NR4C (=0) NRsRg, -NR4C (=0)ORs, NR4S (=0):NRsR¢, -ORs,
-OC (=0} Rs, -0C {=0)OCRs, -OC (=0) ONR4Rs, -0C{=0) 8Rs,




5 pyrazine, triazole, quinoline, isoquinoline,

tetrazole, furan, thiophene, thiazole, isothiazole,
oxazol e, isoxazole, pyrrole, tetrahydroquinoline,
t et rahydr oi soqui nol i ne, indol e,7 benzi m dazol e,

benzof ur an, dihydrobenzo 10 furan, cinnoline,

i ndazol e, cpmm)ammu neq (£0) ¥RiRE, snssougjp:lce) Rs, -S(=0),R; or
oxad|azol @%gﬁzole furazan, benzofurazan,

benzothlop ene $dr obenzo- thlophene

benzotri &20| B; bepreshnbzoke grduenzéshediadofepm imidazole,

benzoxazagle:i iz Soxlﬁéﬁj az!t?,eql‘” n ilﬂ dine, pyrazole,

ui noxal i'nie, napht hyr Rydr I nol I ne, . .
i hydr oi SOGRAFGIE ne, ¥G%@Z°b?r|d|ﬁélnollne isoquinoline,

3' Eygr of hblfé’cwaicdléle pyrf@%@@yrl di n@lauobhbﬁ@‘)pyr' dith8azole,
i hydr ot hi en ne, imdazo- pyridine

pyr azol opy? tggﬁﬁzqﬁ%azolo%§??ﬂ}%e ppisoxazole, pyrrole,
i soxazol Wrmyth:oqlsmca]ﬁ}h@,pyrl di ne,teh:ﬁﬁa&%z@ﬂr@isoquinoline

pyridine,; thi azal opyr. py roIo |n1d| )
f uropyrim Ol&olé1 ncf‘p¥rf Ut ozﬁaﬁ ‘m fhydrobenzo

1@yr|nlm|ﬁ¥ranknmhmm¢ﬂEM@pylndadohe, phtda1621ne triazine,
pyri mi di ngso pRZ0] opy, k&ﬁé%epxazehm&aab%ne Rirazan,

|soxazolopyr|n1d|ne I'azol opyri m di ne

i sot hi azd?edb?ﬁﬁ%ﬁacﬁ%, fur @W%M@Phﬁlﬁydr of ue@hydrobenzo-
pyrazi ne,t HUEHARPYr azi nepeh AHEADRYHBZI NE, benzothlazole,

o e T OB Y 07 soazole,
1bhi azol opyrismE ave,iresot hi azoropysazl iee, f ur o- naphthyridine,
pyri dazi r.Qpyri dazj ~
pyrlda2|E§'}QL|cﬁ%g@ﬁigﬂ%lne %Dﬁy%f%{%g%%%HOllne’ furo
pyri dazi myrid#ingaz opiitdaziodaropyrdddinepyr i gazirnéppyridine,
oxa.20| oDWl@ﬁﬁ%ldﬁ@(azom I%%Hl%%o Wl@zﬁll 0 35ﬂﬁlldazo—

pyri dazi ne or.isothi azol opyri dazi ne r|n Syst ens,
Rs and REYESHESent edefird FRILPRGENNS, of op&azahepheidine,

2@ hal ogen sat@Bdlopydildiedl, or iR63RERGpyridine, thiazolo-
pyridine, isothiazolopyridine, pyrrolopyrimidine,
furopyrimidine, dihydrofuropyrimidine, thieno-
pyrimidine, dihydrothienopyrimidine, imidazo-
pyrimidine, pyrazolopyrimidine, oxazolopyrimidine,

25 isoxazolopyrimidine, thiazolopyrimidine,
isothiazolopyrimidine, furopyrazine, dihydrofuro-
pyrazine, pyrrolopyrazine, thienopyrazine,

dihydrothienopyrazine, imidazopyrazine, pyrazolo-

pyrazine, oxazolopyrazine, isoxazolopyrazine,
30 thiazolopyrazine, isothiazolopyrazine, furo-
pyridazine, dihydrofuropyridazine, pyrrolo-
pyridazine, thienopyridazine, dihydrothieno-

pyridazine, imidazopyridazine, pyrazolopyridazine,
oxazolopyridazine, isoxazolopyridazine, thiazolo-
35 pyridazine or isothiazolopyridazine ring systems,
Ri, Rs and Rg represent each independently of one
another a halogen atom or a linear or branched
(C1-C¢)alkyl, linear or branched (C;-Cg¢)alkenyl or
linear or branched (C;-C¢)alkynyl group, or a




(C1-C6) al kyl, linear or branched (C2-C6)al kenyl or

i near or branched (C2-C6)al kynyl group, or a - 18

(C3-C8) cycloal kyl, (C3-C$) cycloal kyl (d-C3) alkyl,
(C4-C8) cycl oal kenyl or phenyl- group, it being possible

for the groups of general fornulae NRARS and NRS5R6 to
form wit{cithe) nytlo@hhylS atOnﬁﬂM‘“Cth?@Ith]‘éylm@mcﬁalkyl

yr ol i di F CobrReTPaERGTY L "4 BREGYL “SFEuPazi nyl
mor phol i i | b@mrmlblﬂyl tOpyrthél nglcpupadoblfnylg,eneral
pyrazol i %rmudlpayé %}9'1% dinl wrl L8 d&%%éﬂ{' ,w%' Eggl ¥litrogen

ui nu- 10 cli qui no rou S,
or m of aﬁ%ewhacgowa%l% éahea@d. fil oﬂrO‘SEI tS%EtCH:%ﬁn from

acid. 2. a%ﬂﬂ%ﬂﬁﬁ¥¥”“a£%ﬁﬁ&ﬂﬁﬁi'Zﬁgrkelﬁaﬁhy&t plgerldlnyl
consi sts of nEound according tqo claim
npo?

phar mac el?ﬁe@aﬂnyclo PEBAZLHYAract ST9ERRPH JrP}t']h'at thi omorpho
cont ai ns lamganpoungyagedridiyilg t o dhnadionihyiln pyrazolinyl,

conbi nat i Qn mnth XCi pi en S :

conpoundgﬁﬁﬁﬁolrwlqﬁi(ﬂzﬂmﬁ%.?%#£n¥&9pa?# §H§OIY1 quinu-
lﬁedlcanemﬂudﬂgyﬁﬂand(guﬂﬂﬂinzxnyhnguougﬁ di sorders

caused bﬁjpogﬁétF$§m gﬂfagt%% lon o 1 apaL L pENT,,OF vagﬁltlon

di sorders, _neurol ogic or 25 psyc |atr|c I sor
or intenddd & St &ferdify the synptoms caused by
wi t hdr awal fron1substances whi ch i nduce dependency,

or intended f r the treatnent of gardla vascul ar,

art éri al » i SANDYs paRRofogFEged in that it consists of
15 a compound according to claim 1.
3. A pharmaceutical composition characterized in that

it contains a compound according to claim 1 in

combination with an excipient.

20
4. The use of a compound according to c¢laim 1 for
preparing a medicament intended for the treatment
of disorders caused by cognitive and attention
impairment or motor disorders, neurological or
25 psychiatric disorders, or intended for preventing

the symptoms caused by withdrawal from substances
which induce dependency, or intended for the
treatment of cardiac, wvascular, arterial, and

venocus pathologies,



