15

20

25

30

35

40

WD 20071020343 1 PCT/ FR2006/ 001911 DERI VATI VES OF -

5- PYRI DAZI NYL- 1 - AZABI CYCL(J 3. 2. 1 ] OCTANE,

PREPARATI ON METHOD THERECF AND USE OF SAME | N

TH The present invention relat es t OpcT/FR2006/001911
W@-W%@%yl - azabi cycl o[gI 2. 1 ]Jocta

derivati ves, to 5 the preparation thereof and to

pErIvARES 'égug%glﬂ@ﬁg@{mdg /%ﬁjgggb@ga fq@f@g@mpREPARATION

METHODTHEREGF ANCSUSENDF SA'MESIMTHEBAPESJT‘JCS 3 220 (1)
in which: Ris either a hydrogen or hal ogen atom or a
phenyl group opti onal 'y substituted with one or nore

THeahraesrt iAbaiin l@latén tch Sqryeldannyl-%azwrcgclgﬁecmp]gctgee aierigatives, to
from (Cl-C6) al 4‘ ﬁ%ﬂqtro am no,
theybreoRia6ay SHacae 1o Herapa e s dicedt

trifluoromethoxy, cyano, hydroxyl, acetyl or

mt;%:oﬁ?n%dplrg%g% |=Oon l'rs%ned%ﬂmlﬁ%sfﬁ:? géz;ﬁcﬁm 18 arhuia (1)

tetrazol yl, oxazonI thlazolyl oxadlazolyl

thiadiazolyl, thienyl, fur ' E&azolyl,

i sot hi azolyl, pyrrolyl Bt hyl, it being

possible for this gro patQ\pe Nntlonally substituted

with one or nore 30 g PSS T ect ed from hal ogen

atons, and (Cl-C6)al kyE, Cl-%ﬁ)alkoxy,

trifl uoronet hoxy, E; romethyl, nitro, cyano,

hydr oxyl, ami no, (%Cl- C6)zal kyl ani no or .

di (Cl-C6) al kyl am no groups. Moreover, the carbon atom

in the 5-positiion with regfject to the azabicyclo[3. 2.

1l ]J]octane 35 ring is asymretrical, such that the
inwhihounds of the invention can exist in the form of
Rigwo enantioners or of a mxture of the latter. These
enantioners alpq(i al sQ m xtures thereof, including
eithaa Ay Fogsrkpuhaiegensg Bmpart of the invention. The
orgaoﬂ’ﬁé?iyﬂ ?f pfu@ﬁmrylsabétltMedaﬂthacbrmoomoet halcbganhamlfnerm with one or

ases or

ROV S8t Mo e, (a5 arif i latkylamine

.tnﬂlﬁiﬁoﬂﬂéthglf &ﬂl@b@ﬁné@héﬂ? PlERoTREd Okl ca@btyYoramempieabdlexy groups;

oraaC Igroup selfetzctéd ?ro?nalatpsyngmyl pprazolyi imidazolyl, triazolyl, tetrazolyl, oxazolyl,

“thiazolyl, oxadiazolyl, thiadiazolyl, thienyl, furyl, isoxazolyl, isothiazotyl, pyrrolyl and

naphthyl, it being possible for this group to be optionally substituted with one or more
groups selected from halogen atoms, and {C4-Cs)alkyl, (C+-Ce)alkoxy, trifluoromethoxy,
trifluoromethyl, nitro, cyano, hydroxyl, amino, (C+-Ce)alkylamino or di(C,-Cg)alkylamino

groups.

Moreover, the carbon atom in the 5-positiion with réspect to the azabicyclo[3.2.1]octane
ring is asymmetrical, such that the compounds of the irnventicn can exist in the form of
two enantiomers or of a mixture of the latter. These enantiomers and also mixtures

thereof, including racemic mixtures, are part of the invention.

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

The salts can be prepared with pharmaceutically acceptable acids, but the salts of other
acids which are useful, for example for the purification or isolation of the compounds qf



10

15

20

25

30

35

acids which are useful, for exanple for the

purification or isolation of the conpounds of 2

formula (1), are also part of the invention. The

conmpounds of fornula (1) can al so exist in the form of

hydrates or of solvates, i.e. if the form of

associ atiops or, of conbinations with one or nore
fomﬁ%@bnaégal}@%&t@#h%?”w@ﬂ-a sol vent. Such hydrates o
THYY confboliatie of frmurl (Hacapaido elisttinéhe foveof ihgdrates aref splates, 1.e. in

context of .the present. invention:. - ft t N i
tnf PSP O e pRELTS Wi of e iReuies of water or with a
soR/eh©rSueR hyBraeds dteoivatdsanle ao patiafthe invérdioner m "an

al kyl group” is intended to nean: a |inear or

branched, saturated aliphatic 10 group. By way of
In e BEHLER of IR Bresdnt irgntien: made of nethyl, ethyl,

- tgég%% :'a b;lgg{arg gélﬂ‘?;si? ?ﬁ{g%{c:igéi {o:rﬁ%ﬁ:génﬂ%c?r%;'gﬁgﬁ%% gqrorlnisr?e or iodine

atbit ended to nean: an -0- alkyl radical in which the

- @gk bh'r'ﬂ%{;g[gﬁ df&;ﬂlsﬁ %?{ri&%gaﬂ?rtg%\r/\g? éiﬁéa%?g&ﬂ%?, fc,?]tlejrated aliphatic

grbiRy.EBY waip, of exiripids, Semgoowpay bé nuasiepoiumethyt G, RreBY!, isopropyl,
t he con‘gougﬂ; flor ng?i%h: rRi s. either a hal ogen atom
bubyy igobydyly egiopuly RV HPIPYE" or a phenyl group

. ©Bith@N A NkexbgroupUisdntentiéttoomeanrame®e akvgil radieal intvdiieh the alkyl

nore 2 articularly chlorine or fluorine atons, or
grﬁH?ﬁ%ﬁn‘ger@Fdﬁb?\?'groups sel ected from (Cl-Cs)al kyl

groups, nore particularly nethyl, and (CLl-C6)al koxy
roups, nore parijcular . .l ;
AGana BreceprmsRa chisFUP ) T a S biep R of e fion. a st subgroup

oftdohiehys corhsrigeazitd yompaunas dbrywhich:t hi azol ylI , ‘
oxadi azol yl, thiadiazolyl, thienyl, furyl, isoxazolyl,

Rii% ot hi azol yl, pyrrolyl and 25 naphthyl, it being

ciftfep ainalogeh @korh Theregantituidriy ahhiaipiei onal |y substi tut ed

with one or nore (CI1-C6)alkyl .gr S t
oryd Bhei rpyP gy Ao fptes vl BH8Cor BRF paloqen stoms, more
pdrliduiiy @hloAike GruBiEiRks atainst hor ity eortel on, mares guaipg selected from

subgroup of conpounds conprises r - i
(Cutroo St aTe RS RATBDER 2 (i CRRGOP oA roge pyrtculary
métheRy:or i ne; or a phenyl group optionally substituted

wi th one or nore hal ogen at ons

hal o g
o GRIMESIBFeR 90} ArRTENS Py 3PV DISEBR. Gz Z‘Hérz&%’s""az"""’
thRbGF t S¢hdidz8 . {hiakid26lvR! #isnyr faryhs isoaealyl p dcthiiazaliydr Ipyrrolyl and
na?httr?y{l it bgirr]lg pos%ibggo?ltrlﬁg X&o@;{ ougg 'op[lrgr{a?ly %%Bgﬁtﬁtléh%i{ryone or more

(C4-Ce)alkyl groups, more particutarly methyl.

Among the compounds of formula (I) which are subjects of the invention, a second
subgroup of compounds comprises the compounds for which:

Ris

either a halogen atom, more particularly a chlorine;

or a phenyl group optionally substituted with one or more halogen atoms, more
particularly  chlorine or ftuorine atoms, or with one or more groups selected from
(C4-Cs)alkyl groups, more particularly methyl, and (C4-Cg)alkoxy groups, more particularly
methoxy; '

or a group selected from a pyridinyl, pyrazolyl, imidazolyl, thienyl, furyl, and pyrrolyl, it
being possible for this group to be optionally substituted with one or more (C4-Cs)alkyl,
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35 nmet hoxy; or a group selected froma pyridinyl,
pyrazolyl, imdazolyl, thienyl, furyl, and pyrrolyl,
it being possible for this group to be optionally
substituted with one or nore (Cl-C6)alkyl, 3 nore
particularly nethyl. In the sub%equent text, the term

rote is intended to nean a group which
el ehl'e 1] i

firstly, to protect a reactive
function such as a hydroxyl or an amne 5 during a

th t
lnstﬁtg gyﬁ%@ﬂeﬁﬁﬁeﬁ Stﬁg ‘P{‘}H{ ﬁrofgg%\;eggl%ﬂ@':n%h@tseﬁgéd k@h?heas group which
mpkest |epbsmme,gf|rstlmstoamoleaﬂ 3 peagtive fignctien |syel agfa hydroxyl or an amine

rot ection. and, of f
dd?llgp & SRS %Jr Sgonq)ﬁp &) Pé;%hbfggynteﬁinﬁcy Fé%\c{ﬁée%:rrllctéon at the end o
syathesis2 Bdamples taf cpnotedm,iergrwpsayn@amrﬁ the m,ethoqqeqi prgtagetion and of

de&rééﬁtm%ogrjelnwtvgrﬁ drizpf?géﬁgt&toﬁéé 'in td}ﬁﬁh@r@ntﬂé@"' @Seen of al., 2™

0 nean a ch can .
Editard{Jbln &ileg\8eBors; i at\leml‘(edq)ll‘@%y breaki ng of a
heterolytic bond, with the departure of a pair of
el ectrons. This group can thus be readily repl aced
Inwhé lsulasﬂmubatrtegir theptedurieaying prewss intendegrio megan a @pup which can

od LRI o b BRI ST oS Setchn i e coparure
ofreepdinoeslattpinsndibie, gr@mzam@ualbphga@hfe'eplgged with another group during
a glﬁbsl%gg@ﬁ ﬁggcd@gofbite?(ambg' fsluéﬁ ?’e vﬁ'ngeérrag afel for é??éﬁ'lﬂé $alogens or

S0 0 erences for
arpramtisated ghydrexyl agmugi sach | as "aAdvethaeesuiphogpiganfenzenesulphonate,

t
> e Sblanase b Beetah, B pibs W sfing oroups and plso o te
refanmlfonpraphengmqmamjgwem inf dhavaneey( in) Ow'o&hem'stry 3. March,
lustrated b
PEREH. AR fee® ARt of formila (1),

in which PPh3 denotes a triphenyl phosphane group, is
r eact th I 0
Inc%cr?s c%q& phf g.'r thvert 'iﬁ%(é %&ﬁgﬁr ! of forfRiAt IP c@n be prepared by

mJI a ucti on of
meariwdaf&snproc@ksumwammmy gpheas tawbiohfalowd. of for rrul a (1v)

h d .
TSP S LAy 7 MR ieppRtbine o,
rebtted vl athy blyaﬁytélecsmaseto iobtaire @ compagidiofformaga (1§). Jiedpduction of

Oqi.t@a‘%ﬁund I% %q({){gigglﬁ% %ﬁe/clﬁagéfl“@%ul %\E}h\'uﬁlch is reacted with a
hyaeﬁﬂnpr]?ﬁﬂsrﬂgss;wm;trﬂ Iebtéh:ﬂ ai rompbend ofofopoulady).ofhef Igttﬁusgtreated with
g o 6 B0 Bl bR e of s
coﬁpoufn@fmwgl‘ﬁdpﬁorus mtythloﬂdéétprcmmlcgs te dompomrm alufagmula (VI1). The

as ned i
bkoé@“ﬁc(@ s&u%agqqegﬁy b&p&eﬁa&?ég{:mtn% rc&nlgkour’lci} of formula

(V‘H??bé&%&ﬁ? kd Wlfhﬁuﬁhﬁéﬂhbﬁﬂ%ﬂah be,d’buexampls\n t h a corrpound
ormula R-H ned

‘(%F') a hoﬁoﬂl%éc'ﬁrqﬁgﬁ&éﬂ‘ %o?@'ll Sﬂ’?%ﬂﬁﬁﬂgéseas f’%f e xa r?nula , in the
p@%c‘é"&f ByANAdiem datast, 56} exiiple fedrakistriphphyphosphine palladlum
- wnlthngtcg%lpggrgdngfr?ogrﬁula R-H in which R is as defined in formuia (I), in the presence
of a strong base, for example sodium hydrate, in a solvent, for example
dimethylformamide; '
- with a stannous derivative of formula R-Sn[{CH.)sCHa)]s in which R is as defined in
formula (), in the presence of a palladium catalyst, for example
bis(triphenylphosphino)dichloropalladium;
- with 2 compound of formula R-H in which R is as defined in formula (1), in the presence
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- with a stannous derivative of formul a

R-Sn[ (CH2)3CH3)]3 in which Ris as defined in 35
formula (1), in the presence of a palladium catal yst,
for exanple bis(tri phenyl phosphino)d ich | oropal |
adi um - with a conmpound of forffula RRHin which Ris

o SRR ! b o, T 2RO, Syl o vl

teﬁ‘ﬁktﬁﬂr[}bﬁénylﬁi’@éplﬁiﬁ@D’ﬂllaﬁilurh et raki stri phenyi phosphi ne
pal l'adium Scheme 1 5 OOO PPh3 0" NON 10 (IV)
NN CLOHOH 151 r NNN (VII) NOM 20 N 25 (~)
The compound of formula (18ghdnse Accessi bl e by neans of
met hods described in the Iliterature, such as, for
exanple, in J. Med. Chem 1992, 2392. 30 In schene 1,
the starting conpounds and the reactants, when the
met hod @f preparing them@s not descrlbed ar

or else ca
whi ch are des
known to those skilled in‘the art. 35 According to
another of its aspects, a subject of the inventi

al so t B conpounds of forrhae (1) to (VII). ﬁgs
conpounds are useful as internediates for synthesis of
the conmpounds of formula (1). 5 The follomﬁn$

exanpl es descri be the preparation of certain c
in accordance wth the invention. These exanpl

npounds
es are

not |imudng and mainly illystioq e the present OH
i nvent fon.] The nunbers of"f( he] conpounds gi ven hétWeen
par e sig the titl er -—
N
(Vi) ' (1) (V)

(1)

The compound of formula (1) is accessible by means of methods described in the
literature, such as, for example, in J. Med. Chem. 1992, 2392.

In scheme 1, the starting compounds and the reactants, when the method of preparing
them' is not described, are commercially avaitable or are described in the literature, or
else can be prepared according to methods which are described therein or which are

known to those skilled in the art.

According to another of its aspects, a subject of the invention is also the compounds of
formulae (i) to (VH). These compounds are useful as intermediates for synthesis of the

compounds of formula (I).
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5 to those given in the first colum of the table

herei nafter, which illustrates the chem cal

structures and the physical properties of sone

conmpounds according to the invention. Exanple |

(Conpound No. 1) 5

5- (6- Phenyl pyri dazi n-3-yl)-1-azabi cycl 0[3 2.1 ]octane

10 1.1. Ethyl (2E)-4-(1-azabicyclo[3. 2.
Tﬂ@fdlluﬁrm)d éxaﬁmﬂé@ﬂﬁicribeetheairmdiatﬁm of ¢m|r090mpgur)dsom accordance

B TN, T, 8, o 9ehG PR EDEREAT oo

indétlioR OTII‘Ié nainberl sfahe camﬁounittsr giverc betwienh @arenttiedes i the titles refer

toghogt AP g I, GParadbet 1 s he sl higicect B ing chemical

stilRafbs BRd Mwm1$rbpédlwﬁ$Me aortporintis aecqrding ttei the ifgantion.
15 mn. The solvent is elimnated by evaporation

under reduced pressure and the residue obtained is

Rathplel £ECdpsund Na. g)el col uim chr omat ogr aphy, el ution

erng carried out w ure of chloroform
51\%{3Hﬁmy"§ﬁ€”§q¥l}éb%agmgg)ﬁﬁ?f’t?q?e proportions
89/2/0 2. 1.44 g of product are obtained in the form
an anor phous so

o2 2. hyl _
11 ( 1ERYHB zgﬂ@Feblgyofq[%&ﬁ%c]féﬂj')-?%%%&%ﬂ?&}ﬁ e 2.95 g
5. ﬁ@é 4(31 ZrG@thnon d¥t h‘Mg -azablciclo[S .2.1]oct-5-yl)-2-(triphenyiphosphanylidene)-

etharggwe @bq@.?tngghc c%? fg@ qroform ?Pdséé %]’l' o&ﬁéﬁ%#etla@ WF 8§(§ced into a

1@ RY lthréé!ﬁea@d &ruﬁdlb%ttbméu Cﬂé@kl mtae ga(13twnhmg)euraeuhghglyoxylate are

flask the presence of al | um.a orb
suhseabenth Addor Pnd ine Erasgpn s it S, PPN Grgfeture for 15
mﬁpﬁfh@‘édm%tnﬂsyelﬁmﬂgtem &lapbietion geber w‘dudedTpmssaﬁtarEhme residue

enperature and hen f|| ere ove{1y ceous

ORtBineS 15 RUTHICE IR Sbish @shpolan ShTar AiodTen B1¢qgd out with a

mikELHE lof ERBLASFh, PicSsdl nd dqibbug aafm@x@mheqbrqpmmmmz/o 2.
are obtained in the form of a%n amrBqu%sso§8I id. 30

1.44 g of produchargbiaipedindhe fqrm of an amor.
]oct-5-yl) - 4 5 di hydropyri dazin-3-ol 2.90 g (12.12
of eth

1.2- ( 1%155!'300( kgz,qbqyglo@ 2.L]11§’§t'5'503?‘1'9"02u@ﬁ%'ﬁt anoat e,
2. Qﬁgapo e rlnﬂwj)s% %@M‘lg%"."’"ﬁ c—)&(bbk': bIQES 2. Mo08t05- 9“)—4Q5xoﬁmh2( kenoate, as

are I'n t'’hr ee- necked
obtained-ibostagersldl f Inaswlutian da @Omoofsgt%a'qo Bk apf, iptipduped into a

hytygqee?\taﬁor?rfl Hj&%%’l?gérkéé é‘fdﬁig%qoﬁﬁﬂlaﬁrﬂj% Lessrbé®linder charcoal at

xed e solvent is evapor a

5%0 e secisin (s sloed 3deLaRmeHaiebsd 36 MFa o NRESGEBTPLE 2t ambient
e%&f#gﬂﬁfé Lsther?Htér‘éa c?g u?l‘é@rﬁ‘aﬁ@oﬁg‘égﬁﬁt&ﬁiﬂﬁﬁ@ﬁvent is eliminated

eifng carrie a mxture of
bscéﬂapbtﬁtnnrmndue’eum&ni prassbréiqueous ammoni a i n the

2 81 82 bt Bt pre Sytahed 1B 1pFE0PE fropheu ghichr

6-(1- Azab| cyclo[ 3. 2.1]oct-5-yl)pyridazin-3-ol
hydrobrom de (1:1)
1.3.  6-(1-Azabicyclo[3.2.1]oct-5-yl)-4,5- dihydropyndaz:n -3-of

2.90 g (12.12 mmol) of ethyl 4-(1-azabicyclo[3.2. 1]oct-s-yl)-4-oxobutanoate obtained in
stage 1.2, in solution in 50 ml of ethyl alcohol are introduced into a 250 mi three-necked
round-bottomed flask. 1.94 g (60.59 mmol) of hydrazine hydrate are subsequently added
and the reaction medium is refluxed for 15 h. The solvent is evaporated to dryness under
reduced pressure and the residue is purified by silica gel column chromatography, elution
being carried out with a mixture of chloroform, methanol and agueous ammonia in the

- proportions 90/10/1.
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1.54 g (7.43 mol ) of
6- (1-azabi cycl o[ 3. 2. 1] oct - 5-yl ) - 4, 5-di hydropyri dazi n- 3
-ol, obtained 5 in stage 1.3, in solution in 20 nm of
acetlc acid are introduced into a 50 m three-necked .
round- bottomed flask. The nediufis heated to 70C and
1.31 g (8.17 mmol ) of brom ne are added. The m xture
1.6y ofteixpeeted prmdudiGareiobtained in theformai an agprghqug selid-mmol )
of bromine are added. The reaction nediumis

subsequent |y heated at 100C for_ 2 h. The sol vent IS
1.4! | r6-tlafzabityglof3.21jost-Sampyitazina-of waireRfamide @)t ur at ed

1 EEJ g}[’ﬁ‘iﬁ%ﬂlmo)n&hé F%iéﬂ.%lcfo[@bh%dﬁs%ad §-dll'ilj@rcffp9h¢l&¢ﬂ -85l obtained

[tratl er re ressure
mmtmﬂ;ﬁ i solgiondn 284n! of \asetic ﬁ@ld e mtrodyg%ﬂ ng@;%@ I tﬁree-necked

ro?n& @o@%@& ﬂaékf 'T%e%ém?mys %eéte@z@bmwsﬁdni 313 (8.7antah ef bromine
ar}a@gpeg:ajg qu&a% pw[egi %r 1ﬁ§'@pa5|é@nﬁu%e ﬁgi 2(8 1& mmol) of bromine

ardidakAerhd féa&ﬁ@lﬂme&mﬂn isisabsejuehtipheatad iaﬁ‘lm"Odbr 2 h. The solvent is

olPminaBe R dkelior snn e eyt ol Fitherll Sne ot boiaed are

cdllscteddy @ratibn LB reduced3Pessune.and i s then poured onto

| f | d Th h th
2 4% et B uciara g¥ 885, aqueous sodium hyar oxi de.

Msltihgipoioh 1968d988C extracted with 20 chl orof orm The
conbi ned organi ¢ phases are dried over magnesi um
sul phate, filtered, and concentrated under reduced

1.1 esB{f-Bhlotoryedazins-yir bazahicyslol3.38108taned i n the form

2. ?f & W@h‘%l? of &\ 1- 5%:@910[5' 2.1 S%éﬁad%%n](’: 6l h)(dh)brﬁmlde (1:1), as

| 'or opyri dazi n-

otﬂ@merq&,@ stagetid wmsggpmrbmdﬁ mP/of) phos Z&Bé 8 ych%[r%e are w%rocﬁl.lced into

a 30 m'tﬁrlébq{eﬁl?é/d fd@'JﬂalettSm)éH ¥radk. A RlreaMtInah&didm i bestedat 130°C for
obtained in sta

di | v
3 Al 38 OGRS o B & ropal0 Syt The Aleays, ags s then
alﬁﬁﬁéopbptaaaryﬁga@@owﬁnqmﬁmr sodiumriydmxisiessolutiempand isvextiacted with

cr] Q;)g{ogﬂe 5% &o%rb?rPe)érc;rggnzllc rﬂ)hgsé/sl gre dne%zoa\}%" ?R’a%lngg ﬁmzsu]phate filtered,
aid dorlehifatet Laderpydicdazpressirell ) - 1- azabi cycl 0[ 3. 2. 1

' 11?3#@})(%"“ #EBRIPIHR % 05N P, abi cycl o[ 3. 2. 1] octa
- MBhihg paint:3@99144eC= 1, CH3COH)

(-)-5-(6-Chl oropyridazin-3-yl)-1 azabicyclo[3 2. 1
]octane: [2 -17 (c = 1, CH3OH) 1.
1.8- ( 6(+Pbehysﬁ@mrﬂtmmwdazm%")]:1@Z&@P&O}Qfﬁ g[13octare ] oct ane
Trge ?%c%rr&% m%ﬁuw % £§Ehlgropy5|dafln -3- ggl -azabl f/clo%% 2. 1]octane obtained in

oropyrida cyclo oct an
stepe Aidn eajdlssplvegsbgstmg@ c_eromatmfgpluy ong @lr@quppoﬁrﬁg 3s pfobtaln the

dBEBLL ﬁce | &oRGhy: rﬁBHé?é %sgébtﬁelw (PL5-terknisrpyridizi-3-yl)-1-

I'ntro succes é ree- nec

azabinydoBad. n]@n@aefandiﬁ -5- Q@rqpynd@yn@ylhﬁ@@bu@fclég gr\}l]octane
z%gt%%‘rg i’é@f’ﬁdégln‘?ﬁgl?gfﬁéﬁlc?ﬂb[w ABetade:T il ] ©F300haneh, CHOH)
(-F s-m-mmoscﬁﬂylruuahmwlphaz@mmmal1[|<manm{ 64, SUBS iEdnEHyOH)

added. The mxture is refluxed for 20 h, cooled to
anbi ent tenperature, and poured onto 20 m of
1.7. 5-(6- Phenylpyrldazm -3-yl)-1-azabicyclo[3.2.1]octane

0.3g (1.34 mmol) of 5—(6—chloropyr|da2|n-3-y!) 1-azabicyclo[3.2. 1]octane obtained in
stage 1.5, and 0.245 g (2.01 mmol) of phenylboronic acid in solutlon in 8 ml of toluene

‘are introduced successively into a 25 mi three-necked round-bottomed flask. 1.42 ml

(2.84 mmol) of a 2M aqueous sodium carbonate solution, 1.5 ml of ethanol and 0.0465 g



wat er. The aqueous phase is extracted three tines with
30 mM of chloroform and the conbined organi c phases
are dried over magnesi um sul phate and concentrét.ed
under 5 reduced pressure. The reS|due is purified by
silica gel colum chronatography, elution being

AR Hol bR SR LA YD gy gedee o

- midurex eefiadd gooBuin; coclecito abvbiEnh ézmperatung drst poured onto 20 ml of

wgtegp al %q%eo'i./%l ;Ergqg goexproctgé%%rféﬁ% avghég" rﬁl@o&%“oﬁn and the

caMBingd $RyaRicdPhdsellare myied 2v80m@BhEsit; suhhbte and@Socantrated under

egh %dl gﬁagsérg &:gg é%%?llé%gr% fl“gg c,b 1%'?%95% coﬁﬁr‘?%’rﬂﬂé dpd??&ly elution

@i@:ﬁtrbﬁcbm RithEx aixtlie df. chldroformyrpiethahio] GotaqueatisNamm®ia in the
prop

hyl - 2-thi enyl) pyridazin-3-yl]-1-azabi cycl of
’?'? %gyéfpghydrochl oride (1:1) This conpound is

0.8RigRifRRPed6d productds &S obfamendn tredode st ciybtats. i n st age

20 usin
_ M@“‘(‘QPEW%%?{;? éam n- 3-yl )gl azabi cycl o[ 3. 2. 1] oct ane,
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‘mm(oocefwwhm 150(2, aye7.88 (SHotl), FxE0aKe (4H, md3.40-2. 80 (6H,

A Gk 8 2B T B P quBJOB?EO%Sr L0650 (S ent of the

base with a solution of hydrochloric acid in

propan-2-ol, and the crystals obtained are coll ected

chpbinds' Rbs.0p, 3nghddn i agbranstepared caveondingetd itheg methiad described in
E 246C. 25 1H NMR (DVSO) 8 (ppn): 8.15 (1H, d); 7.75

fa{pped) 7.75 (1H, d); 6.95 (1H, d); 3.75-3.25 (6H,

m; 2.45 (3H, s); 2.15-1.85 (6H, m). Conpounds Nos. 6

to 11 were preljlocgrgd according to the nmethod descri bed

Example. 2 (Gompound§oBhmounds Nos. 12, 13, 16, 17, 22
sgslés %tﬁwﬁ%a E\gm@ﬁmummohzaaucy@o[ohzm]trettaheudydrocmonde (1:1)

scribéd in anpl e 2, using
(+)-5-(6-chl oropyridazi n-3-yl)-1-azabicycl o[ 3.2.1]octa

- THS comPBLR BBtdved ﬁﬁ:@fdﬁg Rthendithel dexeapedinnstageut.8 of Example 1,

us(qug %%&r&%ﬁéggn-%glkhaF%mgggg% 130&@;‘?)/ @6?&?3%‘:11%"?\58@9 to stage
§5bf Banfid1 24ndﬂ§1n?etwimhﬂdz Mee@lbarcm: held! Tiee Apdrberdoride thereof

escribed in L
lS(p@paseq &y émaﬁn@mﬂf |ﬂa%léa$ﬁ yﬂ@ﬁ)ﬁ%ﬂ“&?aﬂﬁuf@%%'ﬁﬁc Fcidh ig prgpan-2-0
Aé‘ SBitaPr\éd @re E&%@le'dt '):(;fmrélfontah@ drid QRHEr vacKtmr e
repare tage 1. anple 1) by liquid
M@Hﬂ@@ﬁﬂb@“érﬂ‘iﬁ Gn a Chl raI support. -

'H NMR (DMSO) & (ppm): 8.15 (1H, d); 7.75 (1H, d); 7.75 (1H, d); 6.95 (1H d); 3.75-3.25

(6H, m); 2.45 (3H, s); 2.15-1.85 (6H, m).

Compounds Nos. 6 to 11 were prepared according to the methed described in

Example 2.

Compounds Nos. 12, 13, 16, 17, 22 and 23 were prepared according to the method
described in Example 2, using (+)-5-(6-chloropyridazin-3-yl)-1-azabicyclo[3.2.1]octane,
obtained by resolution of the racemic mixture (prepared in stage 1.5 of Example 1) by

liquid chromatography on a chiral support

Compounds Nos. 15, 20 and 21 were prepared according to the method described in

Example 2, using (-)-5-(6-chloropyridazin-3-yl)-1-azabicyclo[3.2.1]octane, obtalned by
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Exanpl e 3 (Conpound No. 25) 5 (+)-5-[6-(-1

H i m dazol - 1-yl ) pyri dazi n-3-yl ] -1-azabicyclo[3.2.1

]octane 0.228 g (3.35 mml) of imdazole in solution

in 4 m of dimethylformam de is jntroduced into a 10

m three-necked round-bottomed f ask. 0.137 g (3.42 '

. ; f d h '- . . . n . . .
Bl 8, B b L SRS 8 bl o) oy s
craoiiagtaphy dnenprérahsuppert or 1 hour. The mixture is then

added to a solution of (+)-5-(6- |
chl oropyri dazi n-3-yl)-1-azabi cycl o[ 3. 2. 1] oct ane
Exaapre :n@c:b:hyoumubuzs)onf of theI racenic I m xture
- Pr r . t 1., .
e shriso- e gafoan LRt g e o o
mol ) in dinmethylformam de and the reaction nediumis
heat t 90C.f 15 h . 3.

Oﬁi& gg(g.agrmmpﬁepf érgqu% |$ E{)@ggﬁg}éﬁggﬁ gir?étﬁﬂgéé'ngﬁ%d% is mtroduc.'ed
intced uoenl thfeessatked rdine-batwimddefidsk. 0.4RBg (@p2immeD ofrisodipm hydride
hl f d 1Q m_of t Qdi: ,
% A G aReetuL i o sHRgedinlf dbgH 2ty e bS8 kAN ot ambient
teﬁwé’tprewfbhﬂ‘l Lhatir. athec mixttcef cia;] nmhandadded donbi seldtion of (+)-5-(6-
rgani, S are. Was W r,a 0 i
ooty 5y aeebir e Thyrts GOBILTAT Tes R Ul the racemic
mfﬁ;c}&rbeﬁredareanm e@gee?srgft Edampllederbyr tiquid echrpmatograpby on a chiral

T ] . Lt e ' =
SRReh GRS ) b Gl 35 1 Ao o s heateo o
OUFCKfor N 8 holirscardahed at 110 Gefohaholrsaand tiguesivest sravepergtadoff under
th ti 85015/ 1.5.. 0.
el R T TRUPL b e 08 o 2, B R R g 0 it 2
sdtoiMad agueétus(sodidm ShtboBateOsdidtidr, Tip; ale00s Phase issyxtracted again
wht 38 i o ghipkpr s hspbiyoingd prghnitiirassd afs el o saturated

a@ 0B SofilePeHEritisanaiod] drid aver kediomtsuiphatke Siteredeand goncentrated

u'?{p?-n':g’b F‘@%( prflg-sxll?rnﬁrp l(ﬁ'fgie-g@ﬁgﬁg Wllﬂggzblyﬁglgcay Pf' piate, chrom yaéog raphy,

elLitdr3béing Lasibanet Wil a osikiuee dfdidrefofs, maharoland aqueous ammonia in

e et Y LY bS04 | B A e Bl BB o o
Méttihg polnb-17i7lareepy ( dazi n- 3-yl ) - 1- azabi cycl o[ 3. 2. 1] oct an

e (obtained by resolution of e rac . %t ]

y NMBRIMESh o 4oAmE Sont b SEBoARlt B o5 B 1Pl 7288 (. o 705 1k
M@ 28_275 [HH, 3h); $6pPo3s J1H, 9. 15 g, 0. 67

S%?;@?(ﬁgﬁs@@??gg 1ian§gg m )of 35 tegra(g}ydrof uran, 0.94

g (1.56 nmol )- of _ o
Cémtgrgllqumocgﬁg%’é&r)@;sh é%gggetdgcgg; mlgsttoatlhnen %lelth@ddc?ezsgi!it?edem %xample 3.

bi s(tri phenyl phosphi no) di chl oropal | adi um are o

introduced 9 successively into a 10 m three-necked
Example HGaropeund Nask9) The ni xture is then heated at

. r . at r ] i .

(+é-%%§*(mﬁﬁ'd§%"%ﬁ)§9"%ﬁ?ﬁpﬁ F%aBBPcI&[@.i?ﬂH&%né‘ RfirbBrRsride (2:1)

t'ed I'n

4.1.  (+)-5-[6-(1-Triphenyim ethylimidazol-4-y|)pyridézin-S-yl]-1 -azabicyclo[3.2.1]octane
0.14 g (0.63 mmol) of (+)-5-(6-chIoropyridazin-3-yl)—1-azabicyclo[3.2.1]octane (obtained
by resolution of the racemic mixture prepared in stage 1.5 of Example 1 by liquid
chromatography on a chiral support) (0.15g, 0.67 mmol) in solution in 3ml of
tetrahydrofuran, 0.94 g (1.56 mmol) of 1-triphenylmethy!-4-tributylstannylimidazole and
0.027g (0.037 mmol) of bis{triphenylphosphino)dichloropalladium are introduced




and 10 m of a saturated aqueous sodi um car bonat e

sol ution. The aqueous phase is extracted again with -

10 mM of chloroformand the conbi ned organi c phases

are washed 5 wth a saturated aqgueous sodi um chl ori de

solution, dried over sodium sul phate, filtered, and

concen ed @S|
SRR AES 1 B SRR B TS, TR A 8 ron e
athi®ong undérfareai'gonlbtmvmsplheaa fior &5 howScﬁnddmldeMQJ i 10 mi of chloroform

d t
r%}ﬁ' 04{ aagﬂtélrag%gggyé%’%ﬁ%@dgﬂrﬁt&a'?bé ‘Fea %Bﬁg% dTI%‘ﬁﬂueous phase is
emaethagbm with Henyll ofethiorbfodn tanidithe wombinedarganiel ahases, are washed
wnip 3 saguj}!?tgg %8?63280&8 a8 LoikiBn 2APRIPORY Sodithd Shiphate, filtered,

ard bcmaaﬂ*atledéuryibb aduiced pressBrey | Thelresides i putifigd3bw siigigel column
2 T d
crfrasbPy. it Briskysattnd 9ft Wiz e, of chloroiorn, mefhanol and

. aqdebuiamlﬂmﬂhe-prdﬁor[ Gs206/3/0ck The expmtad mmluph cgntggu_nated with
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e’fcﬁf’% l\'?” ﬂﬁéﬂm ’%Lgﬂ%tgg&fhoun%% c‘)t {so tgrﬁfdagrguﬁgdgorm of -an

ambrphbusisditd. sol ution of hydrochloric acid in isopropyl
al cohol is subsequently added and the reacti on nedi um
is heated at 80C for 3 hours. The solvent is i
4.20NCEAMBH B elt-nmidazol-Aetipyrinhzire 98- razabicyciol3 2. tlegiane dydepchloride
{iturat ed in diethyl ether. The crystals obtained
Z2Pe col I ect ed by filtration and dried under vacuum

TR Gesiduey of pr)BHEe(-1-triphehyimietratimidazbl-4-pipypidazin-3-yl]-1-azabicyclo- '
[3%%0%%%& é)li'algg/?R i( E%NBO)4 g é%glﬂﬁm ilnl ﬁ'nq?? é@tha?vk 1@ gfcr%duced into a

1@ml thréé- Hecl&)d roGnrﬁ-Bet&:r#éd {l2sk. 0§ ml Gf 86N iytion)of hydrochloric acid in

SSHIEBY 0L S SHREHETR e AR g deac SRt ety at g0 for

hdurs.- T §olvdht & egncehtiatad undery teduted ambure)aﬂddps residue |s triturated

t ai ned. by resol uti f
A e PSSR AR bR e GRS i cnrvacuum.
oqb@w@zﬂmgmtm@ chiral support. 30 Exanpl e 5
’g# %'sl\kz;Z -5-[6-(-1
M t’PanB'QE 7QIC)‘rpyr| daZ| n-3-yl]-1 -azabicyclo[3.2. 1
'H MMRimmbmrso(@bmp fe26 2(:1&)5 9, 29(1¢, (3. 235 ml s)) 835 (1H, d); 7.95

(1, 855,72 B, b ?%ﬁ%ﬁﬁ?ﬁé%&m ned sty " 1

t hr ee- necked fI ask The reaction nmediumis 35 cool ed
to -78C and 1.4 m of a1.6Msqution%c§>f . . 4. usi
Comparnd N1 Hi was Prepaeacharsording iaf@ednetnd derfribed in Fxampje 4. using

(-7 T@Eﬁl&rop?ri@é&irﬁ?-@g 32z dREYLIb[ 32, 1}?)51?‘;\90 Ribtdinete byn resolutzon of the

sol'ution tetrahydro n is subse C;i;]uen 3
rageisdmixiure (preparAcin stoge 5 i GRMAE ) PyliAwg dhrRmatggraphy on a
r[‘%pgg{ Hure to come back up to 20C, and then 0.48 ¢
mrol ) of zinc chloride, 0.06 g (0.05 nmol) of
tetraki s(tri phenyl phosphi no) pal | adium and 0.2 g (0. 89

EX El)e é)(Compound No. 24)

-)-5-[6~{-1H-Imidazol-2-yl)pyridazin-3-yi]-1-azabicyclo{3.2. 1]octane hydrobromlde (2:1)

0.39g (2.23 mmol) of 1-{dimethylaminosulphonyl)imidazole in solution in 10 mi of
tetrahydrofuran is introduced into a 25 ml three-necked flask. The reaction medium is
cooled to -78°C and 1.4 mlof a 1.6M solution of n-butyllithium in hexane are added,
dropwise, in 20 minutes. 0.31 g (2.32 mmol) of zinc chloride in solution in 4 ml of
tetrahydrofuran is subsequently added. The mixture ‘is stirred while allowing the




(-)-5-(6-chl oropyridazin-3-yl)-1-azabi cycl o[ 3. 2. 1] oct a
ne (obtained by resolution of the racemc mxture
prepared in stage 1.5 of Exanple 1, by liquid. -

chr omat ography on a 5 chiral Egort) in solutionin b5
Y of tetrahydrofuran are successively added. The

, te{rg)e ?%E'S%Fa . @XS&% QJerzt‘r‘aFH W%%g %B%atrﬁﬁag A Y chioride,
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0.96@i (ﬂmmmlmmxbﬂeetmﬁsmnpbenmmssmnmpamm|smdof)@rgn(g.sg mmol) of
B Hrie B HARE R By BARRS sk £ EioRael fonthiheld o), S6GIAIR of the

razesid mdtiedpeparduis stegé Urd o (Exampe oy liawd, crmm@tegraphy on a
r sodju U t t
o TR i, v b alosaagep dtacrme micur
|sstbénu néfluixze dori 24 hOunsi andff theih aealed tareanbiers temnperature 280 ml of a 30%
ueous chl.orj id.s
oG HLER oY SEBRHE PARE eSS 5P Por S 494G T sauecs
ph?asle\/lemxtrasted lvdith ehiarplormtand ihefcombinad erganicahapes gsuihen washed

ot €8 diUm Car bonat e S0
a%mnbﬁnmedmmderp’bdmdl messure.acted wit h chl or of or m and

. wﬁtin a(ﬁa? %ﬁf@%gtté%lé%%lﬂ%hl&l@%%m‘on of e@!:ﬂr%%@*.lmt Ié’tgﬁ?ﬁg, filtered,

' Ttté%hl(?%sﬁ(g B%fr]e? e?as ILfbil&ggﬁﬁsloarhfoP{jiog g}ﬁ 1.5 (rjg 2N aqueous

concen er re uce

hyﬂr@dmrroeamd' kelutices THe engdsum pmstlrfedeai amb@tltercaer@we for 2 hours and
c oI t r {

\Sanb 5, {hggae %ﬁ? %Fegiy%frf %Hfélj l%sgfﬂ‘%qggg urgéigué"’isnt:&ken up in

30 ml ohehloraipron ano 3 r@lOdfla)saturamed)aeugauﬁ sodip sethepate solution. The -

o1 Shek B ALRR S e i s ro

ower Sodidimssuliphate rfiltefedn ypdd obmcmmtretedmrder recced pv@sa@nedThe reSIdue is

N o

chlgrofarmg rpethamol a‘rﬁnaqgezm.slammma( DVE®) DBOF(Optpﬂf'F 90/00/5 0.033 g of

elpbited’ ;%rw_‘.lct i oéé:. o ik ;?ggﬁ&t*% df%olg%d ?ﬁ'ﬂwﬁg%r Sobropyl alcohol in

orded o 4dB0. 0@5 H;! dﬁ’)a 5.29 sthukibre of hydrokromie atidn acetic acid. The crystals

l;
L P
Melkiag ipomerBo0@e2°Cn this table: - in the colum [aD ]

MR VSEH R 10,00 S Snerdd BE 7747 Ty e, o a0

(1B ERAT-3 8 (3hi 151335 1{251, BRas46-e86r6HWAS. 30 carried out
bei hg i ndi cat ed bet ween par ent heses; the conpounds

with no indication in this colum are racenmates; - in

Tém@1%lwfbnoﬁalmustrates 'the eheirisal 8trGaoReuad the rBHyelcébpmspertles of
of a base, "HBr" denotes a hé\g r.obr gm ﬂe an
|

SQIemBXABPIES Al LATRANNES AEROrdifg & He;iavanieRdn t%?%le ratios
- ?nr ?he |Cr[1) drﬁnat[%oo%ﬁ%m, th%lvaiJe kfnde ca]ted is the optical rotation of the

compound, the concentration in g/100 ml in methanol at which this measurement was
carried out being indicated between parentheses; the compounds with no indication in

this column are racémates;
- in the column “Salt”, “-” denotes a compound in the form of a base, “HBr" denotes a

hydrobromide and “HCI” denotes a hydrochloride. The acid:based. molar ratios are

indicated opposite.
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5R 4S 83\ N
No. R Salt [d] (CH3OH) PF (C
133-134 2 3-furyl -
139-140 4 d HC
HO 1:1 - 245-246 6 3,5-(CH3) 2]
7 4-OCH3-CBH4 HOl 1:1 229-231 8 2-furyl
274-275 9 3,4-(OCH3)2-O6H3 HOl 1:1 -
269- 270 Taple 3- Cl - C6H4 HCI

3- F- C6H4
231- 232
260- 261

3-furyl

HCl 1:1 -

12 n.d.* 3,5-(CH3)2-4-pyrazolyl
(+) 13 2-
0.6) 207-209 14 3- pyr|d| iy
5- CH3- 2-t hi enyl
HCl 1:1 + 14.1 (
Salt [a2 | (CH3CH) PFg

enant i oner

HCl 1:1 8

4 N10 5 N-\ 2 7 3

1:1 -

(1} 15
(Mel ting 0| nt) 1 C6HS
140- 141 34CH32thienyI

234-235 5 5- CH3- 2-t hi enyl
H3 HCl 1:1 - 182-184
HCl 1:1 -
224-226 10
11 -
HCl 1:1

r | - + 39.6 (c =
Z -{{181-133 15

(c 2N0Q. 45) 270-272 16
~226-228 12 No. R
Itlhg point) 17

5- CH3- 2-thi enyl HCl 1: 3(c = 0.38) 269-271
T2
No. R salt [y 01 (CH;OH) (Meil’t;g(;ggint)
1 CeHs - - 133-134
2 3-furyl - - 140-141
3 4-CH3-2-th§eny; i - 139-140
4 cl HCl 1:1 - 234-235
5 5-CHgy-2-thienyl HCl1:1| - - - 245-246
6 3,5-(CH3)2~CeHa HCl 1:1 - 182-184
7 4-OCH;-CsHs HCI 1:1 - 229-231
8 2-furyl HCI 1:1 - - 274-275
9 3,4-(0CH5)2-CsHa HCI 1:1. - 224-226
10 3-F-CgHa HCI 1:1 - 269-270
th 3-Cl-CgH, HCI 1:1 - 231-232
12 n.d.*
3,5-(CHa)-4-pyrazolyl HCI 1:1 enantiomer (+) 260-261
13 2-pyrrolyl - |+39.6(c=08) 207-209
14 -~ 3-pyridinyl - - 131-133
15 5-CHs-2-thienyl HCI 1:1 | - 17 (¢ =0.43) 270-272
16 3-furyl HCl 1:1 | + 141 (c=0.3) 226-228
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8 4-imdazolyl HCO 2:1 - 18.2 (c =
-imdazolyl HO 2:1 + 15.8 (¢ = 1) 269-271 20
pyrazolyl HBr 2:1 - 17.1 (c = 1)

1) 271-273 19

1

4

4- _ 221-223 21

1- CH3-4-pyrazolyl HBr 2:1 - 17 SC = 1) 273-275 22
4-pyrazolyl HBr 2:1 + 14.9 (c -2) 7) 295-297 23

1- CH3-A-pyy f—2rtl—+5 e—=—d—2/9—28% l-"é °C
2-Ngi dhzol yl HBr B:1 - 15.3 (csa‘o E@i]zeaaolg)z (°*C)
63.6 1fimdazolyl - 177-179 | (¢ = §.2%*) 26 | ¢ Blting point)
1-imdpzolyl - - 495(0: . 4) 177179 n.d. F value
ret—derer-Retd—eonrecentattor—n gl L_I O—The
corfouhds  of 5-Ore-2-thigask | on W@ Kb ecFe%I tcjoé'g 269-271

phar mafol ogi cal assays whic 5 deponstrated their
advant pge as aghidégolgubst anclascigh1 redi&akently. | Thiey-273
they were studied with regar/d to their affinitly with

reqeecf to ni receptaor ntatfnsne=tihel a7 259-271
subunl ; acco‘?g“dgk@%l ne’tlﬁ%lﬁpjescri bed by| Mark

oATT s Tar MeC ot y IVEf 4 yq Z, c
30 Vot ks, VM BT F'ﬁ;%a,m §86 P 2pg223
/|’)7 | e (t/\ rats \An| nlrn nn

1 o
de@épi  at ed]-Grhe-pyrezavit i r e (18631 q'ZBF r emA SRS
honogeni zed using a PolytronTM gri mnr in 1!—: viol ures
of 22 0] 32 M suqsyesmlyl sol ut i drHErt2: 1 148dCrhRA) 205-297
centrifuged at 1000 G for 14 nmin. The pellet iis
repaved and1idp.e_4_§#ﬁgémat ant| Hgy sent+ 15.4¢ed 1at| 80QGoEs1
for 20| mn at e pellet|] is regovered, 15 ‘

Zed U POyt T on I NOEH.3 [dke as5Y[ol U .90

oupl e-di s |rp gﬁol ter at %gi]l agij? Len cey ri uge2 2

c_f 0 : 1
o1+ Oft—=z20—1 1~ IIIC | IICt I IC#I dal

su& rnatant afgnighfflybuf fy qoat. are centrituged at1740179
000 Gffor 20 mn. The pel | et} i s rerovgr=egi2*pn

ed in 15 volunes of double-Histilled wat
centrif—irgneldzcnylce agailn at po498dc &%y 20 179
bei ng stored at -80C.| 20 On|the_day of |the

gri eis slowy thawed and is
?ljrﬁs) engggémlt%? @'ﬁeﬁryes 13 of buffer. 150 | of this
ﬁ@ﬂ%ﬁﬁ@aﬂmtﬁ'@ﬁw%w‘ @rieMBPei ncubat ed at 37C for 30

"mn, in the dark, in the presence or absence of the

test COo und. The nbr anes ret i hcu f .
Tigo SHmROaRS P e ANGREORITe. P i ROy flegys which
demanetrajeditheinadvantyecsadtive substarices af medicamentst 250 |

of 20 mM HEPES buffer containing 0.05%

Thus, they were studied with regard to their affinity with respect to nicotinic receptors
containing the «; subunit, according to the methods described by Mark and Collins in J.
Pharmacol. Exp. Ther. 1982, 22, 564 and by Marks et al. in Mol. Pharmacol. 1986, 30,
427.

Male OFA rats weighing 150 to 200 g are decapitated, and the entire brain is rapidly
removed, homogenized using a Polytron™ grinder in 15 volumes of a 0.32 M sucrose
solution at 4°C, and then centrifuged at 1000 G for 10 min. The pellet is removed and the
supernatant is centrifuged at 8000 G far 20 min at 4°C. The pellet is recovered,
homogenized using a Polytron™ grinder in 15 volumes of double-distilled water at 4°C,
and then centrifuged at 8000 G for 20 min. The pellet is removed and supernatant and
the buffy coat are centrifuged at 40 000 G for 20 min. The pellet is recovered, and is
suspended in 15 volumes of double-distilled water at 4°C and centrifuged once again at

~ .40 000 G for 20 min before being stored at -80°C.

20

On the day of the experiment, the tissue is sl_owly. thawed and is suspended in 5 volumes
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5 pol yethyl enei mne. The reaction is stopped by

filtration over GF/ CTM Whatman filters pretreated for

3 h with 0.05% pol yet hyl enei mne. The filters are

rinsed with twce .5 m of buffer at 4C and the

radioactivity retained on each #3Iter is measured by

l'iquid scintigraphy. The non-specific binding is o
ofdaifer.Mi5Aed of thist memprasesuspensionzarg priptUbatSd 3t 3§fc fog 30 min, in the
ddrk " t@?ﬁ&%&ﬁ@tdr%sgﬁ?eyﬁg the' et OdbnsRRAS The DdhambRmes are then

represen Dr oxi mat e 0% qf . 10 the total bindi
inF'é%é%rf@ﬂ %ﬁﬂweﬁ'tf Bl {Cer In pBe 8%[!% 'Eoﬂ'@eﬁf‘fsgpf’%n&gfs%% of 1nM
[3Hp&m9?guio%$<mdh %Cﬁna]lc b@%mp@f @60 jungfe20 mNi WEPES utier ¢dndaining 0.05%

ci fic binding of.. - - r n v -

p‘ifﬁ?hyl?'ffé N hﬁ%ﬁ?t";@oﬁﬂcg@f) Bﬁ%gnﬁﬁaﬁgo%%u%%%ﬂ%an flkers
pretrhatedtfer S00sithf 0.05% pohetiviensiminadTryfiters are Angad Witk fvice 5 mi of
buffe?. 4CascVahd'q eqfagioaaw RS ol eb&e filtal 88 trhedsuéd Moy liquid

nmost affinity |1e between, 0,001 . 1(£, elEd 1M The _bunaarotoxin at
scmigraRiwa She nop-Reesilin BIRTING 1§ JRipEnined i 196 RERSEOCTPL §Pund
a FiRgedohcbtrativni of 1N thetnonvépebific birslirgctepteseniscapproximately 60% of

recept.ors containi ; i
G B E R 1ok o R Ea i HRArARER Of Ffifiodr studi te
petcer®hge inrdtion 00 the, spsdic binding i [BYl-a-pyngaggtoxip ds gpgqrmmed, and

' ol E%e #9553 oo npokad- Wil Mhibits TW9E oDl specifiettsnding, is
thefl insgﬂ romn150 to 200pg are decapitated and the

wei
C%?H'%P@- brain is rapidly renoved, honmpgenized in 15
ThoICRAILRE of the 38mpbuntsrafthe srolentiorowittaimost &ffinity die thetween 0.001
acogmivi fuged at 1000 G for 10 mn. The pellet is

¥ ed and the supernatant is centrifuged at 20 000

Gfor 20 min at 4C. The pellet is recovered and 25 '

Tﬁk? %g%g}:ﬁﬁsg_oﬂ?ﬁélﬂ ?“%"ﬁ)&é e ?Tdfcsruarédgwitm reddrdviol mafESafgnity with
of double-distilled water a . .an 1en ¢ i
resbedOi9ONERNG roePRIH. Cornpg, 8 P St B0 8 methods
desepIBEdBY Antiersan dinti endid ihyEwodt Prarmaceint 994, 2530261t amg by Hall et
000,G.f ar ' the pellet is recovered,

a'r&ﬁ%"’b%%&%ﬁ'&g?’ ﬁ%"’ﬁ??bf doubl e-di stilled water and .
Melen$priaf ug Exawiec ats gighing: fram  Hidoto200e Ak defrRitalpd and the entire
brafnCls&ApRily rehftved 3RomBgdritteddmy1® loli@s &Ff RE0I3TM sucicbe solution at

£ 5t e & PR o ARG I g GRS and

* supeeidhaitas cehtriffgelost ARG0MGHfor @0trhie atpt°€s dheepetiét is0ecprered and

of [3H -cytisi t L ftin I N ter at 4°C.
h%ﬂ?éeé]"—g,edi "f%aq’"ﬁ?f@gene'é"%.f ﬁﬂ,@’%@@' %f&{?éogtg fec%%'glgén s AT
akhthenezntrifoged st 880SpEdar B9 min) Theapellsh inremanegdtangnthe supernatant

Ty Tave BEA 401000 @ RrYES i, vl thk Rliett iB @ecovered,

a'ﬁ:‘r@e%swaéég?fz%%@h%%tgg%gﬁ twice 5 m of bqgf f e?ﬁat. 4?,40 000 G
reguepented im AP sricafi dpuplp-distliad WateoAnd FROUTHPEE PGS, again a
bé’fs@%&@pstgkd dtl-gpod scintigraphy. The non-specific

binding js determ ned in the presence .of (.-)-0ni '
RS 5t e B T e o Kol B voumes
ofdfufiehel 500 adf this miémbrane cusperaibroare ingubatéd ate4°C fasr120 min in the

Q8GHLeC 4r &t LD REInC Sa Fihdd td18500 wi of buffer, in the
prESte P b ERFPRRCR T R e Thatyitipo 1200 4 of buter.
preSeflcec pt iabsenceaof destegorppounds) de TRFCHAN iis SRAPEARPY Jtiration on
WHRmASE/B™ filters pretreated with polyethyleneimine, the filters are washed with
twice 5 ml of buffer at 4°C, and the radioactivity retained on the filter is measured by
liquid scintigraphy. The non-specific binding is determined in the presence of (-)-nicotine
at 10 pM; the non-specific binding represents 75 to 85% of the total binding recovered on
the filter. For each concentration of compounds studied, the percentage inhibition of the

specific binding of [*H]-cytisin, at doses of 1 uM and 10 uM, is determined. For the
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, 4§om Bﬂnd 1> 3pg g.lhe‘? Cerﬁérbédﬂﬂgﬁjmﬂibat@ﬁ oPfHa s@e&sﬁb bikding of

14 conpounds of the invention with nost affinity, the
| C50, concentration of conmpound which inhibits 50% of
the specific binding, is calculated.. The 1 C50 val ues
of the conmpounds of the invention with nost affinity

~lie between 0.2 and 10M 5 Thel&xperinental data of

~sone specific conpounds are indicated in Table 2

cdagdoumds offinislievebiticlo witb umast BIGED the IGerapaneritasion of compound which
kng of No. (gM

for the a432
TI(@/{)C50 ga!@emgfgthg@ompgunmofghem\@ jarp with Trpstg mg)bfﬁjgawﬁgn 0.2 and

1Pimt he invention were also. studied with regard to the
alflfi nity with respect to ganglionic peripheral '
nicotinic receptors according to the nethod described

THyexpdethghtasl Hatg of somk.spetific bdrhpouridsrana indicatetidn 3 abled? below.

280. Bovi ne adrenal gl ands st t -80C are poured
and are honogeni zed using a go@y‘r‘ronTM grinder in 20
volunes of 50 mM Tris-HCl buffer, at pH 7 4 and at

reaponded s 140" violThsih S ke et La oty b suayrt %)

4C, and the S@_g?@gm on is rehonogeni zgg before being

000—Gfor—10

m--n
TA v

Tho fi aoal
e rrrral

11 4.
perTet—

vol umes of Tris-HC Huffer at 4C

p (D.mé4la

prames,—1.e. 10 ng of 1resh tissue, are
i ncuBat ed t[@ﬁ%g or 3 hinthe presence of 50 N of
[ 3H] - epi bati di ne at a 20 final concentration of 0.66

T%M%@%@Q%%% hgbl ghtion g;e % %ltud?éd Qh’lﬁ f‘ aﬁgﬂpggﬁnlty with respect

tol gamghoplpederftgheobtl nitotonic aéC&ansamr@eg vipt the geethad described by
H d the filtration is
H%L{ﬂ]‘ﬁwgoetgﬁ o!v@{nggﬁoi @5&& %éq]t ers pretreated for
Biro dlrenal tghar@s 58toreal wet-8YiICemes mouead Fhe dre| hemegenized using a
nseg o
OB aGrd ) Aerimen oo Y Qe & ot 74, apd ot 4°C. and
arbitiogn cbrﬁrﬁugexl At 3500606 Yor TThmim dhe sppernaiaot |b|rem;3vg9 a@l the pellet is

ST 5 A HEREPRE Bl o) SOHGCH 1 i 0nson

reh@iﬁbﬁérﬁiﬁcﬁ baeret Benﬁ@%eoénttlﬂugedi at &5 000 @ don go rreuoovbe dinal pellet is

t filt t
oG SRS SERRCB 12 R 5By, o 10mo o

fréghmésﬁ@ #é irlcablite@ Rt PG fdr Beh msth@l ptesentenefch0 ja o [3Hheplbatld|ne ata
ek S isabenreobp B pFRTBRURS, ¥4 g 30 ¢ plserce o
absBhée of Wst tdafhpoRREH UTHS redictibies istoppad ibyndilutien étthesamples with
50 pr91 '%rcl)s-Hl\lé\{ll buffer, pH 7.4, at 4°C, and the filtration is carried out on Whatman
GF/C™ filters pretreated for 3 hours with 0.5% polyethyleneimine. The filters are rinsed
twice with 5 ml of buffer, and the radioactivity retained on the filter is measured by liquid
scintigraphy. The non-specific binding is determined in the presence of (-)-nicotine at a
final concentration of 2 mM; the non-specific binder represents 30 to 40% of the total
binding recovered on the filter. For each concentration of product studied, the percentage
inhibition of the specific binding of PH]-epibatidine is determined, and the ICs,
concentration of compound which inhibits 50% of the specific binding, is then calculated.

The ICs, values of the compounds of the invention lie between 1 and 10 uM.

The results obtained show that certain compounds of the invention are selective ligands
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The results obtai ned show that certain conpounds of .
the invention are selective ligands 15 for the. a7
subunit of the nicotinic receptor and that others are
m xed a4(32 and a7. These results suggest .the use of
the conpounds in the treatnment Br prevention of

di sorders related to a nicotinic.receptor dysf ti,an,
fof fnegsubenl ahthf RIcoIHRC casrpioa ey gl wegyed it A2k
~disorders including cognitive inpairnents, nore :

specifically nmenory inpajrnents acgui sition :
ThesasiisHim sHegeshife useat] he eRIpPoYNSs ! ?‘}“Sc‘(%angPR g, Preygntion of

disbra6RSefed N4 nic@tiﬁi@'r@@tw dysnigrcacntin\partfoutar tin drescentral nervous
related to Al zheiner's disease, to pathol ogical ageing ‘

systpM-Age Associ ated Menory |npairnent, AAM) or nor nal
ageing (senile denentia), to Parkinsonian syndrong,

to trisony 21 (Down's, syndrone), to psychiatric . .
Tfpﬁéﬁrﬂi$-%e¢réén<('mt§ing Rty umﬁ'f%éﬁr m%@sé?%bﬁaﬁwemw impairments
(aBSFNORL 86nsMiildtionC Bhd ORREIBNI K , albe affextdtdlattention processes, and

Korsakoffs s rone, to vasc

ndr onEe ul.ar .denentias . ,
orohiaTS W arecth o BRI 'S 10 AGITERT doepiey ffpainopgiosl sgsing.
(AEEGAW%nW#WtII;h%airﬁﬂéﬁmAmngciﬁuhcﬁi'nﬁl %gelng (seeitb idementia), to

the treatnment of the notar robl e ohserved in. _—
PaskingPRian SYRIrBME e tes WS 3 HQP&HéLﬁVBH%E?GBaE’ i5Enalic pathologies (n
peﬁ'ﬁ'&fl‘argéo%(r!ﬂ%t brréﬁleﬁg ﬁs%@t@ﬁwﬁt_ﬂiosuh?obafeﬁlia)yttﬁammlic Korsakoff's
ate dyskinesia and erki nesia. The Vi
SxBArATER. 1o 4esRulaT SBMOLES (ARG Spmarte MU o Tirapmas:
respect to anatom cal - 20 hi stopat hol ogi cal damage
related to the abovenenti oned neur.odegener ati
Thg seapeynds ?ﬁ@%(ﬁ’ﬁaﬂﬂm§°wa ‘%ﬁ%?ﬁen\)%?fgfrb ecilrﬁ¥f§ll1esné of the motor
pioBRels btdivad GhrFPrkinéords diseapé csrabiher triebediogicd] diséases such as

M o619 2 S HBCTEHIE 14 SVARFor a Bpeikinetid

pat hol ogi es: schi zophreni a (positive and/or negative

synptons), bipolar 25 disorders epressi o anxi.et ol
TGy AR & PURPIHE e A Rbo IR b, W0} {Gboct to'anatomical

hisoBatheRERal dAMRSRSRIANE RAAB Hbeiententiohey heurodegeTimtive diseases.

prevent "the synptons due to tobacco w thdrawal, .
al cohol withdrawal, or wthdrawal fromthe various

TiRe'BSth e iviritoHc@ndaReaientle a suekivasr symptomatic treatment
30 LSD, cannabi s or benzodi azepines., T
r

ey can be .
ofiseghral stivkesand pERYRPKIGEANOARR MG PR ﬂyﬁscaaﬁedﬁ?g in the case of

. di Nigehi dhigP§ositive Odind/dr h BLOEymptoms), bipolar
p%ﬁ%’fé géﬁ%@[eegves%rﬂzgﬂg c'orr?ggnldes or} hg&imenti 0

dibrdase dieptssione anXig B BIEckDueHeNPRHecL yeRiagiviy; disorders,
o%lé}rglkigﬁ%&%fymgiv bbf§viddrs. Of the lower Iimbs (PAD

era rterial disease), of cardiac ischem a
(stabl e angina), of nyocardial infarction, of heart

The ;,jllggﬁ Shrefint GHE asrg/]ﬁ%mélgi#eqoc ek WiPRrd, Blcems Ywithitrawal, or

eti'c patient vari| cose ul cers in venous .
withrdsanvéli rorentby . varithe scbstpocasdwhish indiice; ARRaNDERGY. SN as cocaine,

L b SrRBo B o Auickbinkg o3t ment of i nfl ammat ory

They can be useful in the treatment of pain of various origins (including chronic,

- peuropathic or inflammatory pain).

Moreover, the compounds of the invention can be used for the treatment of lower limb

ischemia, of obliterative arteritis of the lower limbs (PAD: peripheral arterial disease), of

cardiac ischemia (stable angina), of myocardial infarction, of heart failure, of cutaneous
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processes of various origins, in particular
i nfl ammati ons concerning the central nervous 5
system The conpounds according to the invention can
therefore be used for the preparation of nedicanents,
|n particul ar of nmedicaments us&ul in the treatment
pr event i on of ag order rel afed to a nicotini fficienc
cicalAYoB detgjeRGy diabRiic Paiiepts end g ygricgpe Hggrs i Yapas usy Y
10 nenti oned above. Thus, accord| ng to another of its
aspects, a subject ofthelnv ntion, s icaments .
Thmqperﬁpewﬁr?fs@eamm%ﬁam 880 g | f’anO(ﬁEE q'z?ra?’aﬁ"q  inflammatory
pro&klisbs N vaddus &fglﬂshﬁh aiticeer WiaMratioph acwaeesing itreatdntral nervous
accept abl e aci d, el se a hydrate or a solvate of the
sys®¥ound of 15 forrrul a (1). These nedicanents find
their use in therapeutics, in parti cular in the
treatnment or prevention { ers relate

tg :
The eQrppoynds ra@g@rgtr@rto&pgmyﬁepqrbﬁan rﬁreggrret be. ﬁ%fl foBﬂ'\etaﬂrgparatlon of

mEkisShERE S iNTRAkicORE Gf ahedieamSits Asseal dh rtgettceamenmerr pedvention of

its aspects, the present invention.relates
d'iﬂﬁ'ﬁ‘?’ﬁa%ﬁi’ dgl a E’S%B%lr??%%' BHURGtO I pggtlcgta[r Qfethe disorders
memnediaBhle. @ conmpound according to the invention.

These pharnaceutical conpositions contain an effective

dose of at |east one conpound according to the

THURY @Btdraivg 18I arfotiidiasies gsﬁécfsald sutﬁ}é@te:ﬁt bl iaveraibh ,is anedlcaments
drate or solvate of & and, al.s

wm@awrwﬁeepﬁngpwaeem .OEJPWU‘%ABeﬁr lin sal & e Jptter with a

p%b@étﬁl@éiﬁ/ aERptbleatiad onrerer dinpgrated ot lesolvate of the compound of -
pharnmaceutical formand the nmethod of adm nistration

fogeida{ldd, from the usual excipients which are known to
t hose skllled in the art. 30 In the pharnmaceuti cal
conpositions of the present invention fo

l ‘
Thess| PRgGaMSTtss sk 1ol e REPEMSSCAT ZRTICHIRL 4 oA JlRetment or

proRiitieRlof digidérs relitddty achiedtinic fetbpianaysfunction, in particular of the
transdermal or rectal administration, the active

disqrgere amentiened abenul a (1) above, or its possible
salt, solvate or hydrate, can be adm ni stered in unit
admnlstratlonfor as a mxture with conv

nt j onal ,
- AgsREding ée @npther qg)&s, Eﬂ@%ss the prasantdpventipr relg qsfu{?aﬂharmaceutlcai

oh‘Eio@ﬁéﬁ %mpﬁéné hes BERRNMGRYIeht, W cérh@é\id@eé&coﬂimg Rethe invention.

ove disorders or diseases. The suitab

ThegeiphrERaceulicH comPRgTtiermeRntaia aﬁreﬂecﬁ‘tian?k?ﬁes%raétl?ﬁ one compound
ac‘::erdml?l toStHéh') V\ﬂtl&n7 or taafma%ﬁceﬁ:@élty éf&:eﬂﬁbl‘é ! ahiydate or solvate of

caps ers ranu es and or al SO|UtI0nS or

saﬂmwndn@nd g0 Bt lﬁg%tanne RhaeBageutica]lyaseeriabie gxcipient.
S .@%&BB@H saér alb 'la@&ﬁ‘élﬁ% t@cmé 'Ehﬁﬁﬁaﬂehﬁ’ébl b @Rd the method of

mnlstratlon [ at1 on, topical
acmlatatmmnmsweé,dmﬂlaﬂmm exmplﬁﬂfrsanfh!@'tafleal?nom“ to those skilled in the
nt ravenous admi ni stration forns, rect al
adm nistration forns, and

In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active ingredient of formula (I} above, or its
possible salt, solvate or hydrate, can be administered in unit administration form, as a
mixture with conventional pharmaceutical excipients, to animals and to human beings for

the prophylaxis or treatment of the above disorders or diseases.

The suitable unit administration forms comprise oral administration forms, such as
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5 inplants. For topical application, the conpounds
according to the invention are used in creans, gels,
ointrment or lotions. By way of exanple, a unit

adm ni stration formof a conpound according to the
invention in the formof a tabl®et can conprise the

' taplﬁ{ﬁle ﬁqvgf{; %)r oaglg "ﬁ%rﬁﬁp? s,zggﬁgérsng&g@ﬂla? B omesolutions or

sue é’r%i@’fsa%ﬁblir@%m @u@carglntrh@amastlﬂradmu% ahdngtrarmsal administration

ot IR BB B By, el Y, spoaneus

infrémaddutd or Grtidvisn@ebTiadiviviistedtion nfoois 0 rédalt admmus’m@tlm forms and

m‘t%c}?ténlt% i E%c:\je Itq%g P'&r‘ﬁg c%&p%ﬁg%emﬁ'%ggih% tcggtgégﬁ bitntdte used in

créé}ﬁesgélw@[rﬁmbmg&r%nmg | ower dosages are appropri ate
such dosages do not depart fromthe scope of the

-invention. According to.the usual practice, the

Bﬁﬁé?ﬁﬁe?&ﬁ;ﬁl@ P& LA adintistextion farat dfes tompoutet mcmdmjtobtye invention
he physi man accor

'”é’&ﬁﬁWs"F pde GtrFa“a‘??ﬂ"'pc“ﬁgtr\'ﬁefo ‘P]‘%"“%ﬁamngin%se of said
pat| ent. 25 According to another of its aspects, the
resent invention also relatestoarreth _
rPReKNds Receingra tEPKei es i ndi cat ed a%o\?ce}?gv\hi ch

MESHIRl | ses the admi nistration, to a pati @28.750hg an
effectlve dose of the conpound accordi ng gtp -t he
ﬁquﬁﬂra"?fioﬁ%e of its pharmaceutical I'Y atceptabl e
M§|§égfar(§rf hydrates or solvates. WD 20071026348g18 -

PCT/ FR20 001 CLAI M5 1. Corrpound COly. ndi ng to
OB IGtTcRoEeG s 5 \ N Ta N s 92 TE 7

Magnesium stearate , 3.0mg

Said unit forms contain a dose so as to aliow a daily administration of 0.01 to 20 mg of
active ingredient per kg of body weight, according to the pharmaceutical 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 the usual practice,

‘the dosage appropriate for each patient is determined by the physician according to the

method of administration, and the weight and response of said patient.

According to another of its aspects, the present invention also relates to a method of
treatment of the pathologies indicated above, which comprises the administration, to a
patient, of an effective dose of the compound according to the invention, or one of its

pharmaceutically acceptable salts or hydrates or solvates.




2 (I) inwhich: Ris either a hydrogen or hal ogen
atom or a phenyl group optionally substituted with
one or nore hal ogen atons, or with one or nore grou
Ve0|2007/82034Dm ( CL- C6) al kyl , 18 C1- C6) al koxy, PGT/FR2006/ 01911
am no, di(Cl- C3)a|ky|an1no trifluoronethyl,
trifonronethoxy, cyano, hydroxyl, acetyl or

met hyl enedi oxy groups; or a group selected froma
pyridinyl, pyrazolyl, imdazolyl, triazolyl,
tetrazolyl, oxazolyl, thj |, oxadi azol yl,

t hi adi azolyl, thienyl, fu —T1.soxazol yl,

i sothiazolyl, pyrrolyl and naphthyl, it being
passi bl e for thi e optionally substituted
1\1\FPH“’°BH%°%W§PBP§'“§rt‘br?g@ug‘e(ﬁect ed from hal ogen at ons,
and (Cl1-C6)al kyl, (Cl-C6)al kédxy, _®ifluoromethoxy,
trifluoronmethyl, nitro, cy @roxyl, am no
(Cl-Co) al kyl ami no or dig( C}- CB)A Kyl am no groups; in
the formof ‘a base or of i'lon salt with an
acid, and also in the f 2 hydrate or of a

sol vate. 2. C‘orrpound6 NPor la (1) according to Caim
1, characterized in att S sei ther a hal ogen atom
or a phenyl group optional4,y substituted with one or
nor e hal ogen atons, or wi tth" one or nore gr oups
isehret ed from (CL-C6) al kyl and (Cl-C6)al koxy groups;
or a group selected froma pyridinyl, pyrazolyl,

Ri% dazolyl, triazolyl, tetrazolyl, oxazol yl,

elithérod BYtb er%rﬂﬂhlégmlatbm, t hi adi azol yl, thi enyl furyl,
i soxazo ygl’

H& ﬁ@er}ybggqqg: ép%})g%lﬁrt T’H% lfélh&{j%lrﬂg %ln% or ?rl d naﬁéﬁy étom's or with

o’ﬁébét]l ﬁ'ntfdﬂee@rcw.lﬁsh selebedofronD r(e1-(’:€)h+k6}6) (&Iq{q;l)allgmyu ptro,1@mino,
in the for

an a ition I
di{Ci s )aliyipmine.o trﬁ\qo[q%et?g,r gr]fyprcgn ﬁwr agygﬁ% thgwo&ﬂ Hletyl or
rdthyad&iog-gré@pound of formula (1) according to Caim
1 or 2, characterized in..that L
Bt rrouR At T Fo WPt BEFPY: J sk P g ferazoh
oQB.ﬂ:IW tH(ijTQ%dPyl hakagsephat lf!i’ﬁ?dlaz@tyi ,winigmyl, ofnajll lc()lsomoall glsothipazolyl
p?(ﬁol?{lcgr?d naprh(t)r%]l tt%telr% gsskb)(e for ﬂus Sroup?%g opti or}lallg SqbERuted with
one or more groups selected from halogen ‘atoms, and (C4-Cg)alkyl, {(C4-Cg)alkoxy,
trifluocromethoxy, trifluoromethyl, nitro, cyano, hydroxyl. amino, (C-Cg)alkylamino or

di(C-Cs)alkylamino groups;
in the form of a base or of an addition salt with an acid, and also in the form of a

hydrate or of a solvate.

2. Compound of formula (1) according to Claim 1, characterized in that

Ris

either a halogen atom,

or a phenyl group optionally substituted with one or more halogen atoms, or with
one or more groups selected from (C;-Cg)alkyl and (C4-Cg)alkoxy groups; |
or a group selected from a pyridinyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
oxazolyl, thiazolyl, oxadiazolyl, thiadiazolyl, thienyl, furyl, isoxazoly, isothiazolyl,
pyrrolyl and naphthyl, it being possible for this group to be optionally substituted with

one or more (C4-Cg)alkyl groups,



or a group selected froma pyridinyl, pyrazolyl,

i mdazolyl, thienyl, furyl and pyrrolyl, it being _

possible for this group to be optionally substituted

with one or nore (Cl- C6)al gl groups; in the form of

a base or of an addition salt with an acid, and al so

in the formof a hydrate or of a solvate. 4. Process

for preparing a conmpound of forrmula (I) according to

iﬁ'thb e ¢¥ffa bideabndf dn bodiflon sAlBwWIE taardcite dintd raldchiatthe ierm of a
ound of f rrrula (M1) N N (V1) Nis reacted
PrW"’l’f’P‘éa%oronlc acid of formula RB(OH2 in

V\,hl ch Ris as deflned |n forrrula (1), in the presence

of apalladlumc tha rnula
SREAMARI Ll RUR) 2ctarEoa S s O ahara Bzed f e
gesence of a strong base in a solvent; or wth a
stannous derivative of formula R Sn[(CH2) 3CH3)]3 in
afiRechhaogen @@Miefined in fornula (1), in the presence

Rfa |_Ph WE réﬁélﬁ) y.ﬁishtufgd With lana &Qmu%géﬁ dtomebawith

|sas defined in for asﬁ(g%lnthe
q@eégérmf@gmupﬁss@pmfrqnhK%n?s)akyfﬂnﬁé%ﬁ BIKPREIRHBS of a
dP%' g%r@gb 4aERE oS h- pyﬁdlnwbﬁyr‘é.@d]?nﬁmdﬂw ,akibeyll fued ahd pyrrolyl,

hat it conprises a conpound f or mul aé&%f accordi ng Com
"t being possiele Jor s OrRUPTIOL BP gptionally, subgiitiyteq wiith Lne; or oo (Cr-

GJH]I%A@FHVBQUW with a pharnmaceuti cal Iy accept abl e
acl or else a hydrate or a solvat

imther ferpeafta bage efophans additian Si‘h‘éﬂt'&éﬂ@ﬂdz @ad |a|l§°t iRghe form of a

Hy@FaRE be&Sa sblvagpound of  formula (1) according to any
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either with a boronic acid ofr formula R-B(OH). in which R is as defined in formula
(), in the presence of a palladium catalyst;

or with a compound of formula R-H in which R is as defined in formula (I}, in the
presence of a strong base in a solvent;

or with a stannous derivative of formula R-Sn[{CH,)sCHs)]; in which R is as defined
in formula (1), in the presence of a palladium catalyst;

or with-a compound of formula R-H in which R is as defined in formula (1), in the

presence of n-butyllithium, of zinc chloride and of a palladium catalyst.

5. Medicament, characterized in that it comprises a compound of formula (I)
according to any one of Claims 1 to 3, or an addition salt of this compound with a

pharmaceutically acceptable acid, or else a hydrate or a solvate.
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8. Use of a compound of formula (i) according to any one of Claims 1 to 3, for the
preparation of a medicament for use in the treatment and prevention of cerebral
strokes, of hypoexic episodes in the brain, or of psychiatric pathologies.

9. Use of a compound of formula. (I) according to any one of Claims 1 to 3, for the
preparation of a medicament for use in the prevention of symptoms due to tobacco
withdrawal, alcohol withdrawal, or withdrawal from the various substances which

induce dependency.

10. Use of a compound of formula (I} according to ariy one of Claims 1 to 3, for the

preparation of a medicament for use in the treatment of pain.

11. Use of a compound of formula () according to any one of Claims 1 to 3, for the
preparation of a medicament for use in the treatment of lower limb ischemia, of
obliterative arteritis of the lower limbs, of cardiac ischemia, of myocardial infarction,
of heart failure, of cutaneous cicatrisation deficiency in diabetic patients, and of

varicose ulcers in venous insufficiency.

12. Use of a compound of formula (I) according to any one of Claims 1 to 3, for the

preparation of a medicament for use in the treatment of inflammatory processes.



