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PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF
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"%@@’?@%ﬁ%w I m dazo[ 1, 2-al pyridine derivatives, to

the preparation thereof and t 01 the therapeutic use

th f
i nSLFS ,%mﬁ%ﬁﬁﬁﬁ@@% bt \g{ﬁgll@ﬁg‘ghgawo%nﬁﬁssﬁﬁﬁMTloN
NRAA2, NOT, TINgRRrBNRND @ﬁ@;&dﬁﬁ@n@ SubTEEREOF t he

present invention is the conpounds corresponding to
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aryl or heteroaryl, the aryl or the heteroaryl being
iophicbnal | y substituted with one or nore substituents
el ected froma hal ogen, or a (Cl-C6)al kyl,
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hal o( C1- C6) al kgx dr ox nltr
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R, G3d R7)re Misdcpaldeydi @ione Gd)hkeral | cyl eneoxy,

hal o( Cl - CG) al koxy, NRaRb, hydroxyl, nitro, cyano,

(Cl - @OYSIRN D) -, CONRaRb, NRcCORd, OC(0) NRaRb,
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substituted with one or nore substituents sel ected
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or Re and Re together forma (C2-05)al kyl ene group; Rf
is a halogen atomor a (Cl-C6)al koxy,
hal o( Cl - C6) al koxy, (C3-C7)cycl oal koxy,
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the formof enantiomers di ast er eoi somers. These .
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hal ogrew? céaealgkosa@ﬂ%ﬁlbar Jibstifiics ar"‘ﬂh G—y Sifghal (G Creyeloalkyl,
subsf t e [1Qflenf iR of WBRL[-LYBRYISnSehest ed
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subsﬁﬂda{ﬂg%ﬁbu‘lﬁqth an Rf group; R4 S: a hydrogen atom
Co) al kyl @ cl oal k or
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C3 €8 (GIVEIEL LTI CHE818) T o 183 o) @ﬁ{g%@ } 1‘@123 C()alkylene or aryl group, the

i} (B i ’
ni t ?, %J‘y EhE cgJ 18%%3/ @%t G.Ft%]'?ﬂgﬁco c#%@f% stg%ﬁl.%oﬁ?s sg?‘égﬂé@}&%}n a halogen or a
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Rl is a naphthyl group or a phenyl group which can be
optionally substituted with one or nore atons or

groups sel ected, independently of one another, from

the following atons or groups: hal ogen, (Cl-C6
WE3REP A bal kyl , (C3 -C7)cyclo al loyl (C - CB) bRrfRa0071001517
ene, (C -(Cp)al koxy (C3-C7)cydd oal kyl (CJ -Co6) al koxy,
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1ol is Waﬁhtﬁbﬂ hgduptanenthsng @rcelptvédc}f vaprheaphienaly evbsguteg with one or more

Cl-Cg)allc - erouns:
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Hafebed6)(@-ROXYy1, hal;al-faye Gl k@ﬁ?)%ﬂml(q’iﬁ}’d@%fﬂﬁﬂ (C1-Co)alkoxy,
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o] CHE 471 ThéTHy BRTEREI Y 9o gt o SiRur TR ohelcoconon,
@L.CoR &oaﬂwpst ' @c?@tc%clsﬁkﬁ@l ethdigeaa hallegetoatkyla  (C-Coalkoxy,
821 Yali'cyl, (C3-C7)cycloallcyl,
}(a@eccﬁg)@wso%w%h b@oe@)%ww%ﬁ}é’ erow- hal o( O - CB) al kyl
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afeomhenriningit fom,of & bepexrtpl gn eEHlBF sall SiGHiTeY &l GoppPifgg compounds for
JoLm of a base or addition salt with an acid conprises
conpounds for which: Rl is a naphthyl group or a

hed R agriodgpenvznicshofomn abghaspt i onal |y substituted with

one orhtr_[tﬁ) e aLoms or groups sel ect ed, |ndependently of

one ahGtie&r romthe foll ow ng atonms or grouP _

hal ogery - QémmJQﬁywlo:(]]@a - ey ek padddlloyC;-Cs)a ky]cne group optionally
(C3-07)cyclpallc Ci-Co)alicylene, (C 1 -0C6)alkoxy,

( C3- CE?‘}S&%}{J&? ‘%’ﬁ‘f%{%i Fc6) al koxy, hydroxyl, cyano,

mjit:r o, NRaRb, hydroxy(Cl-C6)allcyl, (Cl1 -C6)al koxy(C,
-C6)allcyl, halo(C -C6)allcyl or hal o(Cl -C6)al koxy,

R2 arfdyEesp d@om; ndependently of one another, a

hydrogen. @? D, @, (CkyEBYRNKY (C. By QHOICoaMJelkleor sroup optionally
(C3-C7 oal k IéO C3)al l cyl ene group, this group

bei ngy %ﬂt%‘éﬂll%ﬂ %%‘fﬂtut ed with an Rf group; an aryl

gr oup,, 4 err(ﬁ‘l{ﬂékh@ﬁllf‘ SRRt i@ Radhl e SG ististiReh twbdldrtedfaym a halogen
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ﬁﬁ)g@)g)f’ @adjl)ﬁ¥1o(i X}ch? ﬁf%éﬁﬁ%kxﬁ%a@éa%ﬂ?@%%lxtlﬁho(cl-CG)amOX},

MRARO hyﬂro&ylamorog rcpup; (RACHEkyE (Pn)deBg@ﬁR@tOémrvlagroun the aryl being

s Syt RT ool YA Bl o & g @ (GOl
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( C1- CB)abiythe cdrGRufds eyfeinaadd Kywhich are subjects of the invention, a third group
(C3-C7)cycl oal kyl (Cl -C3) al kyl ene, hal o( Cl1-C6) al kyl

nitro, cyano, (Cl-C6)alkyl(C0O)- or NRcCORd group. The

conbi nations of the groups one to six as defined above

are also part of the invention. The conmpounds of

forrrula (I) can eX| st |n the form of bases or of
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of associ ations or conbinations with one or nore

nol ecul es of water or with a solvent. Such hydrates

and solvates are also part of the invention. In the

context g he present invention: - the term” %Kﬂ?FRZOO?KW1517
$OYM is intended to mean: a fluorine,

chlorlne a bromne or an WO 4

e A

REapched, saturated aliphatic group containing froml

to 6 carbons. By way of exanples, nention may be nmade

of methyl, ethyl ™propyl, isopropyl, butyl, isobutyl,

tert- ﬁlgtsyt;sutugﬁ%yé %tlﬁ the rﬁH‘tQﬁ;ﬂl&lon'on&HEQJhE@ﬂ m"a

(C3-C7) cycl oal kyl g " is intended to ne

g c.a gycli? h
carboﬁnwagﬁﬂcgmgm@- IR (Y whicB aTeupigety Ot W fyRRtiongg Tourth group
rrg}bm?(fé ARG Sm BB HAs08; Br{aa)ﬁ a@&uﬁﬁlgﬁt Wih &Y&PRMRRKEs compounds for

cyc utyl, cyclopentyl, cyclohexyl, etc., groups; -
tvheht erm "an al kyl ene” is intended to nean a linear
or br nch%> 8§§%%19 {p di val ent al kyl group; for
exanp % yl ene group is a linear or

zmme mdeldﬂnﬂaﬂtle nf onaalotr, basédeatrarm otofitidismiky (Frensycloalkyl or

T
(C1- Cﬁ)‘r&hgﬂ%y&()@p@mﬂs ofi fsrmuﬂ @ndhidh tie splgeats ofdhe m@erﬁlpkyaq fifth group of

radi cal k oup, i.s as |
fﬂgpclugﬁlw F/tga &at@l % 9y EII an Edd}%)ll}psalt Q&g”ghl aﬁt glﬁi deg#f)%ses compounds for

mRan: an -0- cycloalkyl radi cal where the cycl oal kyl
%;?sgz? Qﬂlps @df g((j)].ell.{': |91fn g g?%g %%F% H%]E g%rg Efg] olet%nzﬁl%' substituted with one or more
LioRE M grdtpaRaResl, Gidepar@bitl, ofS@teUmathed favkri ﬂlh&bﬂ@vlgg @ps or groups:

containing from1l to 6 carbon
éﬂa%eﬁt(ﬁg%)%i h onereraips (Genre GPeatoprieng (C-Conlioxy,
0 . afdrexanptes nﬁnﬁ; ONRﬁR?y beydiadeC,-Csaliyl,
Lolegsntlors cAttey hcomate, ey onrmsy, bhimdec oy
kG {raion i) el heio B A i e 3 B i 1 being optionally
%s@llu%&{l aﬁtﬂdb&alor W€ stiRBahK Ve cBle@URohSa aﬁai@%ﬁl fed (C-Coalkyl,

ove an I's substituted with one or_nor

(GePbivelablins  di(Ef-Enermloatal(Ggenalyois. Byl %%;ﬁsaffll@l (Cr-Copalkoxy,
OCHF2 or OCC13

é“@?(?ﬁ*P%Fgﬁ&ﬁglggxm'ﬁggpgﬁfq%?gﬁgé is intended to

e ant R aune, Srdapdayientlyad poadnotbher e t he al kyl group is as

define% bovet t he sul phur and nitrogen atons can be

in thd"o 784 st at e (N-ox.ide, sul phoxide,

sul phene)- Cs)alkhe (CeT-myaloaliylyd:” (Ggév)cmlmﬂd/é(@ Loatkslgne gwup, this group

cyclic¢c aromati 0 bet ween 6 and 10
car bo ﬂaﬁ6M§mﬂéy%§%§3%prﬁﬁhgﬁgglof aryl groups,
ment i enaffByole ead teingpipamplly eubstapktvith ong poups;substihgnts selected

E;E n g%@? gf@g&g@g%‘n@ (e'f" fgﬁﬁrﬁgﬁn g&%@t) %Fﬁg‘ﬂﬂé @l gcry%’lm%lfcrcgalkylene

cont ahﬁb(@g d, Taﬂ(?ﬂ (et @Q&lkb%t %a@ﬂ@@ﬂ@alﬁ@dy&@ﬁﬁﬁbf hatoAd], Btro or cyano
or N By way of nonlimting exanple, nention may be

made @&fupimi dazol yl, thiazolyl, oxazolyl, furanyl,

hisophenyl, oxadiazolyl, tetrazolyl, pyridinyl,
pyra2|nyl pyri mdinyl, pyridazinyl, indolyl,
benzoﬁ@v@nymﬁkwenzothiophenyl, benzoxazol yl ,
benzi m a Ly Ly o4 L , lene group, this grou
cobensht abeh 1O RaRotly AEE I ARG, Copliotene sroup, this grow
i soqub#iag bpriohalbrsubgitwekalth ayRf graups. WO
gg%égﬁg@?éﬁ% glil;:RZO]q)?/tnl%g)o]p V\%%a subshtutedbmwg gg #nla% substituents selected
I nventiogna haepdn ona nayChelkpade;- @;f)cyt:]melkﬂol(t]}g%)qygloalkyl(@ -Cy)alkylene,
conmpounds: [442-phenyl im dazo
[1, 2-cdpyridi n-6-yl)phenyl] nethanol [3
-(2-phenyl i m dazo[ 1, 2-a] pyri di n-6-yl ) phenyl] met hanol
442- (4-pyrrolidin-1 -yl phenyl)imdazo [ 1
,2-cdpyridin-6-y|]pheny| } nethanol
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3 -[2 -(2,4-di met hyl phenyl )i m dazo [
1,2-a]pyridin-6-yl1 'phenyl } nethano
6[ 3- (2- net hoxyet hoxynet hyl ) phenyl1] -2 - napht hal en-2

‘ﬁ)@?ﬂb%@%ﬁ?g [1,2-a]pyr d ne f3 _ PCT/FR2007/001517
< (C4- fyphenyflln1 daze [1 ,2-a] pyrid
i n-6-yl] phenyl }nethanol f 3 &

1 SR BRI SIS T iy oy pa o

mi‘t h@?hy}ﬁ)éq@lﬁyéﬂipdﬂih@aﬁ" O”c[;mﬂ.lla, (2)— \ﬂi;ﬁya'rt thjE-C$ oﬂ}ﬂepthp@ntyqan } sixth group of

?ﬁgﬁlﬁgﬂg%’:@&s (f]‘?l‘ﬁl %f %)F’?‘lﬂegiﬁ g%‘tl %ﬁtﬁﬁg r’igl §0mpr1ses compounds for which:

ﬁ?rs(a"rndcphﬂﬁ?f @Bﬂﬁ&y@bﬂﬂlﬂ@&q{ which ZaICl}epw’tiodally sBbyiljtghenly bne or more
met hanol 3 42 - di f | uor ophen

ftg:mg_o(: apyPs &lerias Wd]s%éwlp[ C} lﬁ%l’?ﬁ%g ?g@fﬁ@ following atoms or groups:
EJlé%LéQf O(détt Talidi, UQC‘O@?&)QME]&DB nyd) & dre@filc, 22 pdipyanbdi (G-Coalkoxy,

met h
2 6(7 y@lmﬂ IKLK‘@W@W dBAEPY ] 2- SRRy T i - 6“§Fﬁ“bhe‘ﬁg¢r°"3’(cl Copaliyl,
ol d, 00

(%Q% gg@#&’ﬁgé&? $£O§ﬂ$pﬁggggfh§nol ydr ochlorlde
Rﬂmﬁﬂ%e$QWﬁzwn¢®ﬂ¥eﬁ@@ﬂe @nyl )i m dazo [
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formula (I11), in which Rl is defined as above and Hal
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1-{342- (4-chl orophe-nyl )i m dazo[ 1, 2- aj pyri di n- 6-

yl I phenyl | et hanol (conpound 60 of the table) 263



Ex No. It, o/mip RR R3 R4 Salt Mp or [ Mt1l] Ph para H
HH- 238 - 240 12 Ph meta HH H 163 - 164 3 4-(
C4118N)Ph para HH H - 259 - 261

WO 2008/034874 PCT/FR2007/001517
9

racemic 1-{3-[2-(3-chlorophenyl)imidazo|1 ,2-a}pyridin-6-yl]phenyl} ethanol

4-[6-(3-hydroxymethylphenyl)imidazo[1,2-a]pyridin-2-yl]phenal.

In accordance with the invention, the compounds of general formula (I) can be prepared

according to the process described i scheme 1.

(U) = N
RT — o -
m x> N\/>iR1
{an g %

(I

2
R3 x me

()

R2
(I

R4—0

Schere 1
The compounds of the invention can be prepared according to scheme 1 by means of a coupling
reaction, catalysed by a metal such as palladium, between a 2-arylimidazopyridine of general

formula (I), in which R1 is defined as above and Hal is a halogen atom, and a derivative of
R3 RZ

general formula ([) in which X is a derivative of boron or of tin and RS is the group r4—0 , 50
as to obtain the compounds of general formula ().
The compounds of the invention can also be prepared according to scheme 1 by means of a
coupling reaction, catalysed by a metal such as palladium, between a 2-arylimidazopyridine of
general formula (IT), in which R1 is as defined above and Hal is a halogen atom, and a derivative
of general formula (IIT} in which X is a derivative of boron or of tin and R5 1s a carbonylated
derivative R,COR,;, in which R2 and R3 are defined as above, so as to obtain the compounds of
general formula (IV), for example according to the method described by A. Gueiffier in Helv.
Chim. Acta 2001, 84, 3610-3615.

Next, the compounds of general formula (IV) can be converted to compounds of general
formula (I} through the action of an organometallic derivative such as an organomagnesium

compound, or by reduction of the carbonyl group by means of a metal hydrde, for example



4- Phe-Ph para HHH - 310 - 312 5 3-CN-Ph par HH H -

205 -207 6 3-CN-Ph neta HH H - 184 - 186 7 3-CN Ph

meta HH-(CH2) 20CH3 - MtH = 384

WO 2008/034974 PCT/FR2007/001517
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sodium borohydride or one of its derivatives, or any other method known to those skilled in the

art.

The products of formula (I} can be subjected, 1f desired and if necessary, to any reactions

known to those skilled in the art, in any order, in order to be converted to other products of
formula (I).
By way of examples of reactions, mention may be made of: acid-function esterification or
amidation reactions, carbamoylation reactions, ester-function hydrolysis reactions, reactions to
convert a hydroxyl function to an alkoxy function, coupling reactions catalysed by a transition
metal, reactions for protecting reactive functions, reactions for eliminating protective groups that
may bear the protected reactive functions, salification reactions with an inorganic or organic acid
or with a base in order to obtain the corresponding salt, reactions for resolving racemic forms mto
enantiomers, said products of formula (I) thus obtained being, where appropriate, in any of the
possible racemic, enantiomer and diastereoisomer isomeric forms.

In scheme 1, the starting compounds and the reactants, when the method for preparing
them is not described, are commercially available or described in the literature, or else can be
prepared according to methods which are described therein or which are kmown to those skilled in
the art.

The following examples describe the preparation of certain compounds i accordance
with the invention. These examples are not limiting and merely illustrate the present invention.
The numbers of the compounds exemplified refer to those given in the tables hereinafter, which
illustrate the chemical structures and the physical characteristics of some compounds according to
the invention.

The naming of the compounds was established based on the Autonom software.
Example 1: [4-(2-Phenylimidazo[1,2-zjpyridin-6-yl)phenyl]methanol (compound 1 of the
table)

11 6-Bromo-2-phenylimidazo|l,2-g|pyridine

1.99 g of 2-bromo-1-phenylethanone, 1.73 g of 2-amino-5-bromopyridine and 1 g of sodium
hydrogen carbonate in a mixture of 20 ml of ethanol and 5 ml of water are placed in a round-
bottorned flask, The mixture is heated at 80°C for 4 h and left to cool and 40 ml of water are
added. The mixture is stirred for 15 min and the precipitate is then recovered by filtration; it is
washed with water and then with diisopropyl ether and dried in a desiccator. 1.8 g of compound

are obtained. Mp = 192 — 194°C.
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1.2 [4-(2-Phenylimidazo[1,2-a] pyridin-6-yl)phenyljmethanol

150 mg of 6-bromo-2-phenylimidazo[1,2-a]pyridine, 125 mg of 4-(hydroxymethyl)phenylboronic
acid, 19 mg of tetrakis(triphenylphosphine)palladium and 2 ml of acetonitrile are placed in a
microwave tube. Under a stream of nitrogen, 2 ml of nitrogen-degassed toluene and then 2 ml of a
M solution of sodium carbonate are added thereto. The tube is placed in a microwave device and
irradiated at 150°C for 15 min. The organic phase is recovered, dried and then concentrated under
reduced pressure. The residue is taken up with diisopropyl ether and the precipitate is recovered
by filtration, washed and dried. It is purified by recrystallization from n-butanol. 52 mg of
compound are obtained. Mp = 238 - 240°C. 1H NMR (DMSO-d6, & in ppm): 454 (d, J = 5.5 He,
2H): 5.2 (t, T = 5.6 Hz, 1H); from 7.24 to 7.73 (m, 9H); 7.96 (m, 2H); §.36 (s, 1H); 8.84 (1, J =13
Hz, 1H). M+H = 301.

Example 2: {3-(2~{Naphthalen—2-y!)imidazo{1,2—a]pyridin-ﬁ-yl)pheny!}methano!
(compound 9 of the table)

2.1 6-Bromo-2-(naphthalen-2-yl)imidazo[1,2-a|pyridine

By carrying out the process as in Example 1, and starting from 0.5 g of 2-bromo-1-(naphthalen-
2-yl)ethanone, 0.72 g of 2-amino-5-bromoepyridine and 0.29 g of sodium hydrogen carbonate,

0.83 g of 6-bromo-2-(naphthalen-2-yl)imidazo[1,2-a]pyridine is obtained. Mp = 226 - 228°C.
2.2 [3-(2-(N aphthalen-Z—yl)imidazu{l,2—(1]pyridin—6-yl)phenyl]methanul

Under a stream of nitrogen, 500 mg of 6-bromo-2-(naphthalen-2-yl)imidazo[ 1,2-a]pyridine,
235 mg of 3-(hydroxymethyl)phenylboronic acid and 90 mg of tetrakis(triphenylphosphine)-
palladium are placed in a microwave tube containing 5 ml of toluene degassed beforchand under a
stream of nitrogen, 5 ml of acetonitrile and 6 ml of a 0.5M solution of sodium carbonate. The tube
is placed in a microwave apparatus and irradiated at 150°C for 15 min. The organic phase is
separated and dried and the filtrate is concentrated under reduced pressure. The residue obtained
is taken up with 5 ml of dichloromethane. A precipitate forms and is recovered by filtration,
washed with dichloromethane and then with diisopropyl ether and dried under reduced pressure.
The experiment is repeated several times (6) and the solids are combined. 2.2 g of compound are
obtained and are recrystallized from a 1/1 n-propanol/water mixture. The precipitate is filter-dried,
washed with diisopropyl ether and dried under reduced pressure. 1.96 ¢ of compound are
obtained. Mp = 161 — 163°C. TH NMR (DMSO-d6, & in ppm): 4.58 (d, J = 5.5 Hz, 2H); 5.24 (t, 1
= 5.7 Hz, 11); from 7.29 to 7.73 {m, 8H); from 7.86 to 8.13 (m, 4H); 8.52 (m, 2H); 8.84 (m, 1H).



12 3-CF30-Ph neta HH H 154- 156 13 4-NO2-Ph neta HH
H 199 - 201 14 4-N(C2115)2-Ph para HH - 188 - 190
15 1-naphthyl nmeta HH H - 306 - 308
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M+H = 351,

Example 3: {3—(2-p-Tolylimidazo[1,2-alpyridin-ﬁ—yl)phenyl]methano] (compound 10 of the
table)

3.1 6-Bromo-2-p-tolylimidazo|1,2-g[pyridine

By carrying out the process as in Example 1, starting from 150 mg of 2-bromo-1-p-tolylethanone,
185 meg of 2-amino-5-bromopyridine and 87 mg of sodium. hydrogen carbonate, 200 mg of
6-bromo-2-p-tolylimidazo[ 1,2-a]pyridine are obtained. The compound is purified by silica gel
chromatography, elution being carried out with a 98/2 dichloromethane/methano] mixture. 60 mg

of compound are obtained. Mp = 226 — 2238°C.
3.2 [3-(2-p-Tolylimidazo[1,2-a]pyridin-6-yl)phenyljmethanol

Under a stream of nitrogen, 200 mg of 6-bromo-2-p-tolylimidazo{ 1,2-a]pyridine, 160 mg of
3-(hydroxymethyl)phenylboronic acid and 24 mg of tetrakis(triphenylphosphine)palladium are
placed in a microwave tube containing 2 ml of toluene degassed beforehand under a stream of
nitrogen, 2 ml of acetonitrile and 2 ml of a 2ZM solution of sodium carbonate. The tube is placed in
a microwave apparatus and irradiated at 150°C for 15 min. The organic phase is separated and
dried and the filtrate is concentrated under reduced pressure. The residue obtained is taken up
with 6 ml of dichloromethane. The precipitate is recovered by filiration, washed with
dichloromethane and dried in a desiccator under reduced pressure. 100 mg of compound are
obtained. Mp= 171 — 173°C. 1H NMR (DMS80-d6, & in ppm): 2.32 (s, 3H); 4.57 (d, ] = 5.6 Hz,
2H); 5.23 (t, ] = 5.7 Hz, 1H); from 7.19 to 7.67 (m, 8H); 7.84 (d,J =8 Hz, 2H); 8.32 (s, 1H); 3.82
(m, 1H). M+H = 315.

Example 4: 6-[3—(2—Methoxyethoxymethyl)phenyl]-Z—(naphtha]en—Z—yl)imidazo[] 22-
a|pyridine (compound 17 of the table)

100 mg of [3—(Z-naphtha]en—2—ylimidazo[1,2—a]pyridin—6—y])phenyl]met'hanol (Example 2) and
120mg of 2-bromoethanol methyl ether are dissolved in 5 ml of a 1/1 methanol/
dimethylformamide mixture, in a pressure tube, and 1 g of potassium fluoride on alumina is added
thereto. The tube is closed and heated for 16 h at 80°C. After cooling, the mineral is removed by
filtration and washed with dichloromethane. The filtrate is concentrated under reduced pressure
and purified by silica gel chromatography, elution being carried out with a 99/1

dichloromethane/methanol mixture. An oil which crystallizes from 5 ml of diisopropyl ether 1s



16 2,4-Me2-Ph neta HH H 158 - 160 17 2-naphthyl neta
HH-(CH2)20CH3 - 80 - 82 18 4-MeO-Ph nmeta HH H 214
- 216 19 3-MeO-Ph neta HH H - 105 - 107
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obtained. The precipitate is recovered by filtration, washed with diisopropy! ether and dried under

reduced pressure. 44 mg of compound are obtained. Mp = 80 — 82°C. 1H NMR (BMSO-d6, 6 in

ppm): 3.25 (m, 3H) 3.55 (m, 4H); 4.57 (s, 2H); from 7.27 to 7.80 (m, 8H); from 7.82 to 8.16 (m,

41); 8.52 (m, 2H); 8.89 (m, 1H). M+H = 409.

Example 5: {3- [2-(4-Ch10rophenyl)imidazo[1,2-a]pyridin—6-yl]phenyl}methanol
(compound 25 of the table)

51 6-Bromo-2-(4-chlorophenyl)imidazo[1,2-a|pyridine

By carrying out the process as in Example 1, starting from 675 mg of 2-bromo-1-(4-
chlorophenyl)ethanone, 500 mg of 2-amino-3-bromopyridine and 290 mg of sodium hydrogen
carbonate, 680mg of 6-bromo-2-(4-chlorophenyl)imidazo[1,2-a]pyridine are obtained. The
compound is purified by silica gel chromatography, elution being carried out with a 9872

dichloromethane/methanol mixture. 60 mg of compound are obtained. Mp = 210 - 211°C.

5.2 {3-[2-(4-Chiorophenyl)imidazo[1,2-a]pyridin-6-yl]phenyl} methanol

Under a stream of nitrogen, 210 mg of 6-bromo-2-(4-chlorophenyljimidazo[ 1,2-ajpynidine,
155mg of 3-(hydroxymethyl)phenylboronic acid and 24 mg of tetrakis(triphenylphosphine)-
palladium are placed in a microwave tube containing 3 mi of toluene degassed beforehand under a
stream of nitrogen, 3 ml of acetonitrile and 3 ml of a 2M solution of sodium carbonate. The tube 1s
placed in a microwave apparatus and irradiated at 150°C for 15 min. The organic phase is
separated and dried and the filtrate is concentrated under reduced pressure. The residue obtained
is taken up with dichloromethane. The precipitate is recovered by filtration, washed with
dichloromethane and dried in a desiccator under reduced pressure. 175 mg of compound are
obtained. Mp = 181 — 182°C. 1H NMR (DMSO-d6, S in ppm): 4.57 (d, J = 5.5 Hz, 2H); 5.23 (¢, J
= 5.6 Hz, 1H); from 7.28 to 7.71 (m, 8H); 7.97 (m, J = 8.5 Hz, 2H); 8.41 (s, 1H); 8.84 (m, 1H).
M-+H = 335.

Example 6: {3—[2—(4-chlnrophenyl)imidazo[1,2-a]pyridin-é—yl]phenyl}methanol
hydrochloride (1:1) (compound 26 of the table)

237¢g of { 3.]2-(4-chiorophenyllimidazo| 1,2-a]pyridin-6-yljphenyl}methanol are suspended 1n
80 ml of dichloromethane; 4.26 ml of a 5N solution of hydrochloric acid in 2-propanol are added
thereto, dropwise and with stirring, and the mixture is stirred at ambzent temperature for 2 hours.

The reaction mixture is then concentrated under reduced pressure. The residue solid is taken up




20 2-MeO-Ph meta H  178- 180 21 2, 4-(Me0)2-Ph neta H
HH 191 - 193 22 4-F-Ph meta HH 1-1 155 - 157 23
3.5-F2-Phe meta HH H 166- 168
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with diisopropy! ether and the precipitate is recovered by filtration, washed with dichloromethane
and then ethyl acetatc and filter-dried. The solid is dissolved at ambient temperature with the
minimum amount of methanol and then reprecipitated using diisopropyl ether. The precipitate is
recovered by filtration and dried in an oven under reduced pressure at 60°C. 2.23 g of pale yellow
solid are obtained. Mp = 244 - 246°C. 1H NMR (DMSO-d6, & in ppm): 4.59 (s, 2H); from 7.36 to
7.55 (m, 2H); from 7.58 to 7.74 (m, 4H); 7.96 (d,J = 9.4 Hz, 1H); 8.05 (m, ] = 8.7 Hz, 2H); 8.14
(dd, J=9.3 Hz and 1.7 Hz, 1H); 8.70 (s, 1H); 9.15 (m, 1H). M+H = 335.

Example 7: 6—[3—(4-Chlorophenoxymethyl)phenyl]—Z-p-tolylimidazo[l,z-a}pyridine
(compound 31 of the table)

200 mg of [3~(2—p~t01y1imidazo[1,Z—a]pyridin—é-yl)phenyl]methanol (Example 3) are dissolved in
20 ml of dry tetrahydrofuran, 123 mg of p-chlorophenol, 193 mg of tributylphosphine and 210 mg
of 1,1’-azodicarbonyldipiperidine are added thereto and the mixture is left to stir at ambient
temperature for 16 h. The solvent is evaporated off under reduced pressure. The residue is taken
up with 10 ml of ethyl acetate, the precipitate is removed, the filtrate is concentrated and the
residue is purified by chromatography. The solid obtained is taken up with petroleum ether and
the precipitate is recovered by filtration and dried under reduced pressure. 52 mg of compound are
obtained, Mp = 182 — 184°C. 1H NMR (DMSO-d6, & in ppm): 2.32 (s, 3H); 5.17 (s, 2H); 7.06 (d,
J=7Hz, 2H); 7.23 (d, } = 7.2 Hz, 21) ;7.32 (d, ] = 7.3 Hz, 2H); from 7.40 to 7.80 (m, 6H); 7.84
(m, ] = 7.8 Hz, 2H); 8.32 (s, LH); 8.86 (m, 11). M+H = 425.

Example 8: 2-{3~[2-(4-Ch10rophenyl)imidazo[1,Z-a]pyridin—ﬁ-yl]phenyl}propan—2-0l
(compound 39 of the table)

8.1 1—{3~[2—(4-Chlorophenyl)imidazo[1,2—a] pyridin-6-yl|phenyl}ethanone

300 mg of 6~br0mo~2-(4—chloropheny])imidazo[1,2—a]pyridine (prepared as described in 5.1),
940 mg of 3-acetylphenylboronic acid and 34 mg of tetrakis(triphenylphosphine)paliadium are mixed in

a4 microwave tube containing 4.5 ml of acetonitrile, 4.5 ml of toluene and 4.5 m] of a 2M solution
of sodium hydrogen carbonate. The tube is placed in a microwave apparatus and irradiated at
150°C for 15 min. The organic phase is separated, dried and concentrated under reduced pressure,
A solid residue is obtained which is triturated in a mixture of 3 ml of dichloromethane and 3 ml of
diisopropyl ether for 30 min. The precipitate is recovered by filtration, washed with diisopropyl
ether and dried in a desiccator under reduced pressure. 209 mg of compound are obtained.

Mp = 173 - 175°C.



24 3-F-5-CF3-Ph neta HHH - 178 - 179 25 4-Cl1-Ph neta
HHH- 181 - 182 26 4-C-Ph meta HH H HC1L (1:1) 244
-246 27 3-C-Ph meta HHH
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8.2 2—{3—[2-(4-Ch!0r0phenyl)imidazo[1,Z-a]pyridin-(i-yl]phenyl}propan-?.-ol

Under a stream of nitrogen, 150 mg of the compound obtained in stage &.1 are placed in a round-
bottomed flask and dissolved in a mixture of 20 ml of dry diethyl ether and 10 ml of dry
tetrabydrofuran. The mixture is cooled in an ice bath and 13 ml of a 1M solution of methyl
magnesium bromide in dibutyl ether are added dropwise. The mixture is left to stir in the ice bath
for one hour, and then 5 ml of a saturated aqueous solution of ammonium chloride are added. The
organic phase is separated, dried over sodium sulphate and concentrated under reduced pressure.
The residue is purified by silica gel chromatography, elution being carried out with a 99/1
dichloromethane/methanol mixture. The solid obtained is triturated in diisopropyl ether and
recovered by filtration and then dried in a dessicator under reduced pressure. 65 mg of compound
are obtained. Mp = 166 - 168°C. 1H NMR (DMS0-d6, & in ppm): 1.47 (s, 6H); 5.06 (s, [H); from
7.33 to 7.69 (m, 7HD) ; 7.78 (m, 1H); 7.97 (m, ] = 8.5 Hz, 2H); 8.42 (s, 110); 8.83 (m, LH) M+H =
363.

Example 9: {2-[2—(4-Chlo:rophenyl)imidaza[1.,2-a]pyridin~6-yl]phenyl}methanol (compound
40 of the table)

Under a stream of nitrogen, 200mg of 6-bromo-2-(4-chlorophenyl)imidazo[1,2-a]pyridine
(prepared as described in 5.1), 148 mg of 2-(hydroxymethyl)phenyl boronic acid and 22.5 mg of
tetrakis(triphenylphosphine)palladium are placed in a microwave tube containing a mixture of
3l of acetonitrile, 3 ml of toluene and 3 ml of a 2M solution of sodium hydrogen carbonate. The
tube is placed in a microwave apparatus and irradiated at 150°C for 15 min. The organic phase is
separated, dried and concentrated under reduced pressure. The residue is purified by silica gel
chromatography, elution being carried out with a 98/2 dichloromethane/methanol mixture. The
solid obtained is triturated in diisopropyl ether and recovered by filtration and then dried m a
dessicator under reduced pressure. 127 mg of compound are obtained. Mp = 164 - 166°C. 1H
NMR (DMSO-d6, 6 in ppm): 4.44 (d, J = 5.6 Hz, 2H); 5.19 (t, J= 5.4 Hz, 1H); from 7.25 to 7.64
(m, 8H); 7.98 (m, J = 8.3 Hz, 2H); 8.41 (s, 1H); 8.54 (m, 1H). M-+H =335.

Example 10: {2—[2-(4—Chlorophenyl)imidazo[1,2-a]pyridin-ﬁ-yl]phenyl}methanol
hydrochloride (1:1) (compound 41 of the table)

40 mg of {2—[2—(4—Chlorophenyi)imidazo[1,2-a]pyridin—6—y1]phenyl}methanol are suspended m
1.5 ml of ethanol; 1.79 ml of a 0.1N solution of hydrochleric acid in 2-propanol are added thereto,
dropwise and with stirring, and the mixture is stirred at ambient temperature for 30 minutes. The
reaction mixture is then concentrated under reduced pressure. The residue solid 1s taken up with

ethanol and the precipitate is recovered by filtration, washed with ethanol and then with diethyl
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ether and filter-dried. The product is dried in an oven under reduced pressure at 60°C. 17 mg of
white solid are obtained. Mp = 238 - 239°C. 1H NMR (DMSO-d6, & in ppm): 4.50 (s, 2H); from
7.36 to 7.54 (m, 3H); from 7.60 to 7.70 (m, 3H); 7.77 (m, 1H); 7.86 (d. J = 7.7 Hz, 1H); 8.14(d,J
=92 Hz, 2H); 8.73 (s, 1H); 8.86 (s, 1H). M+H = 335.

Example 11: Racemic 1-{3-|2-(4-chlorophenyl)imidazo[1,2-a] pyridin-6-yl|phenyl}ethanol
(compound 42 of the table)

164 mg of sodium borohydride are added portionwise to 150 mg of 1-{3-[2-(4-chloro-
phenyl)imidazo[ 1,2-a]pyridin-6-yljphenyl }ethanone (compound obtained in 8.1) dissolved in
20 ml of methanol. The mixture is then stirred at ambient temperature for one hour and the solvent
is then evaporated off under reduced pressure. The residue is taken up m between water and
dichloromethane, the organic phase is separated by settling out and dried over sodium sulphate
and the solvent is then evaporated off under reduced pressure. The residue is triturated in
diisopropy! ether and recovered by filtration and then dried in a dessicator under reduced pressure.
124 mg of compound are obtained. Mp = 174 - 176°C. 1H NMR (DMSO-d6, Sinppm): 137 (d, §
= 6.5 Hz, 3H); 4.79 (m, 1H); 5.19 (d, T = 4.2 Hz, 1H)}; from 7.31 to 7.69 (m, 8H); 7.97 (m, J = 8.6
Hz, 2H); 8.41 (s, 1H); 8.84 (m, 1H). M+H = 349.

Example 12: Dextrorotatory enantiomer of 1—{3~[2-(4-ch}ﬁrﬁphenyl)imidazo{1,2-a}pyridin-6-
yl]phenyl}ethanol (compound 60 of the table)

263mg  of  racemic 1-{ 3-[2-(4-ch10r0phenyl)imidaz0[1,2—a]pyridin—6~yl]phenyl_}ethanol
(compound no. 42, Example 11) are loaded onto a ChiralPAK AD DAICEL 20pm 50 = 250 mm
colummn. Elution is carried out with an 80/20 mixture of n-heptane and 2-propanol. After
crystallization from diisopropyl ether, 115 mg of compound which is the least retained are
obtained. Mp = 168 - 170°C. [a]p = +14.3° (¢ = 0.4; MeOH). 1H NMR (DMSO-d6, & in ppm):
1.36 (d, § = 6.2 Hz, 3H); 4.79 (m, 1H); 5.20 (d, J = 4.3 Hz, 1H); from 7.31 to 7.69 (m, 8H) ; 7.97
(m, J = 8.6 Hz, 2H); 8.41 (s, 1H); 8.84 (m, 1H). M+ = 349

Example 13: Levorotatory enantiomer of 1-{3-[2-(4-chlorophenyl)imidazo[1,2-a] pyridin-6-
yl]phenyl}ethanol (compound 61 of the table)

By carrying out the process as described in Example 12, and using 263 mg of racemic 1-{3-[2-(4-
chlorophenyl)imidazo[ 1,2-a]pyridin-6-ylJphenyl} ethanol, 112 mg of compound which is the most
retained are obtained. Mp = 168 - 170°C. [o]p = -13.6° (c = 0.41; MeOH). 1H NMR (DMSO-d6, o
in ppm): 1.37 (d, ] = 6.6 Hz, 3H); 4.79 (m, t1H); 5.19 (d, ] = 4.3 Hz, 1H); from 7.31 to 7.69 (m,
8H); 7.97 (m, J = 8.7 Hz, 2H); 8.41 (s, 1H); 8.84 (1m, TH). M+ = 349.
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REPRESENTATIVE EXAMPLES

In this table:

R3 R2
- the “o/m/p” column gives the position of substitution of the R4—0 group on the phenyl
ring, “ortho/meta/para”; Ph signifies phenyl; CsHs signifies cyclopentyl; C4HgN signifies
pyrrofidin-1-yl;

- The “Mp” column gives the melting points of the products in degrees Celsius (°C) or, when
the products have been isolated in the form of an amorphous solid or of an oil, they are

characterized by their mass [M+H];

- in the “salt/base” column, “-” represenis a compound in the form of a free base, whereas
] ep P

“HCI” represents a compound in hydrochloride form and the ratio between parentheses 1s the

(acid:base) ratio.

=N
R3 R2 N N\/)'m

R4_O [+} Fo




H 4-Me-Ph 141 - 143 35 4-Me-Ph nmeta HH 4-CN-Ph 193
- 195 36 4-Me-Ph nmeta H H 4-(CH3CO Ph - 186- 188 37
4-Me-Ph neta HH 4-CF3-Ph  173- 175 38 3-F-4-Me-Ph
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Table 1
Ex No. R; o/m/p R, R; R, Salt | Mp or [M+H]
1 Ph para H H H “ 238 - 240
2 Ph meta H H H - 163 - 164
3 4-( C;H:N)Ph para H H 3! - 259 - 261
4 4-Phe-Ph para H H H - 310-312
5 3-CN-Ph para H H H - 205 - 207
6 3-CN-Ph meta H H H - 184 - 1806
7 3-CN-Ph meta H H -(CH,),OCH; - M+H = 384
8 4-CN-Ph meta tH H H - 199 - 201
9 2-naphthyl meta H H H - 161 - 163
10 4-Me-Ph meta H H H - 171 - 173
11 4-( C4HgN)Ph meta H H H - 181-183
12 3-CF;0-Ph meta H H H - 154 - 156
13 4-NO,-Ph meta H H H - 199 - 201
14 4-N(C,Hs),-Ph para H H H - 188 - 180
15 1-naphthyl meta H H H - 306-308
16 2,4-Me,-Ph meta H H H - 158 - 160
17 2-naphthyl meta ! H H -(CH,),OCH; - 80 - 82
18 4-MeO-FPh meta H H H - 214 -276
19 3-MeO-Ph meta H H H - 105 - 107
20 2-MeO-Ph meta H H H - 178 - 180
21 2.4-(MeO);-Ph meta H H H - 191 - 193
22 4-F-Ph meta H H H - 155 - 157
23 3.5-F,-Phe meta H H H | - 166 - 168
24 3-F-5-CF;-Ph meta H H H - 178 - 179
25 4-Cl-Ph meta H H H - 181 - 182
HCl
26 4.Cl-Ph meta H H H (1:1) 244 - 246
27 3-C1-Ph meta H H H - 260 - 262
28 4-C1-3-Me-Ph meta H H H - 157 - 159




HH 171 - 173 39 4-C-Ph neta M Me H 166- 168 40
4-Cl -Ph ortho HHH 164- 166 41 4-C1-Ph ortho HHH
HC1 (1:1) 238 - 239 42 4-C-Ph neta
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Fx No. R, omip | Ry R; R, Salt | Mp or [M+H] |
20 3,4-Cl,-Ph meta H H H - 187 - 189
30 3-F-Ph meta H H H - 125-127
31 4.Me-Ph meta H H 4-Cl-Ph - 182-184
32 4-Me-Ph meta H H 4+(CH;CONH)Ph - 191 -193
33 4-Me-Ph meta H H 3-NO,-Ph - 78 - 80
34 4-Me-Ph meta H H 4-Me-Ph - 141 - 143
35 4-Me-Ph meta H H 4-CN-Ph 193 - 195
36 4-Me-Ph meta H H 4-(CH,CO)Ph - 186 - 188
37 4-Me-Ph meta H H 4-CF5-Ph - 173 -175
38 3-F-4-Me-Ph meta H H H - 171 -173
39 4-Cl-Ph meta | Me Me H - 166 - 168
40 4-Cl1-Ph ortho H H H - 164 - 166
HCl
41 4-C]-Ph ortho H H H (1:1) 238 - 239
42 4-Cl-Ph meta H Me H - 174 - 176
43 2,4-CL,-Ph meta H H H - 190 - 192
44 2.4-F,-Ph meta H H H - l67 - 169
45 3,4-F,-Ph meta H H H - 179 - 181
HC1
46 3,4-F,-Ph meta H H H (1:1) 243 - 246
47 2-Cl-Ph meta H H H - 172 - 174
48 4-CF,-Ph meta H H H - 165 - 167




HM 11 - 174-76 43 2,4-Cl12-Ph 2-Ph neta HHH 190 -
192 44 2,4-F -Ph neta HH H - 167- 169 45 3, 4-F2-Ph
meta HHH 179- 181 46 3, 4-F2-Ph neta
WO 2008/034974 PCT/FR2007/001517
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Ex No. R o/m/p R; R, Ry Salt | Mp or [M+H]
49 4-CHF,-Ph meta H H H - 153 -155
50 4-C]-Ph ortho H Me H - 216-218
51 4-Cl-Ph ortho H H Me - 106 - 108
HCl
52 4-C1-Ph ortho a H Me {1:1) 228 - 2320
53 4-CI-Ph para H H Me - 104 - 106
54 4-Cl-Ph meta H C,H; H - 153 -155
55 4-C1-Ph meta H C.Hy H - 159 - 161
56 4-C1-Ph meta H CeHin H - 140-142
57 4-Ci-Ph meta H 1iBu H - 166 - 168
58 4-Cl1-Ph meta H CsHs, H - M+H = 403
59 4-C]-Ph meta H Ph H - 242-244
60 4-Cl-Ph meta H Me H - 168 - 170
61 4-C1-Ph meta H Me H - 168 - 170
62 4-C1-Ph meta H H Me L 135-137
63 4-C1-Ph para H Me H - 180 - 182
64 2,4-F,-Ph meta B Me H - 179 - 181
65 4-F-Ph meta H Me H - 170 - 172
66 3,4-F>-Ph meta H Me H - 196 - 198
67 2-Cl-Ph meta H Me H - 156 - 138
68 3-F-Ph meta H Me H - [66 - 168
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'Ex Nao. R, o/m/p | R, R; " Salt | Mp or [M-+1]
69 3-C1-Ph rmeta H Me ] 154 - 156
70 4-0OH-Ph meta H H - 2552 -256.7

Products 60 and 61 are the enantiomers of racemic product 42.
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106- 108 52 4-Cl-Ph ortho 11 H M HC1
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The compounds according to the invention were the subject of pharmacological assays for

determining their modulatory effect on Nurr-1/NOT.

Evaluation of the in vifro activity on N2A cells
Assays consisted in measuring the in vitro activity of the compounds of the invention on a cell
line (N2A) endogenously expressing the mouse Nurrl receptor and stably transfected with the

NOT binding response element (NBRE) coupled to the luciferase reporter gene. The EC5 values

are between 0.01 and 1000 nM. The assays were carried out according to the procedure described
below.

The Neuro-2A cell line comes from a standard commercial source (ATCC). The Neuro-2A clone
was obtained from a spontaneous tumour originating from an A albino mouse strain, by R.J Klebe
et col. This Neuro-2A line is subsequently stably transfected with SNBRE-luciferase. The
N2A-8NBRE cells are cultured untii confluence in 75 em’ culture flasks containing DMEM
supplemented with 10% of foetal calf serum, 4.5 g/l of glucose and 0.4 mg/ml of geneticin. Aftera
woek of culture, the cells are recovered with 0.25% trypsin for 30 seconds and then resuspended
in DMEM without phenol red, containing 4.5 g/l of glucose and 10% of Hyclone delipidized
serum, and deposited into transparent-bottom 96-well white plates. The cells are deposited at a
rate of 60 000 per well in 75 pl for 24 hours before the addition of the products. The products are
applied in 25 pl and incubated for a further 24 hours. On the day of the measurement, an
equivalent volume (100 ul) of Steadylite are added to each well and then left for a period of 30
minutes in order to obtain complete cell lysis and maximum signal production. The plates are
subsequently measured in a luminescence counter for microplates after having been sealed with an
adhesive film. The products are prepared in the form of a stock solution af 10”M and then diluted
in 100% of DMSO. Each product concentration is prediluted m culture medium before incubation
with the cells, thus containing 0.625% final concentration of DM SO.

For example, compounds No. 17, 31, 39 and 40 of the table showed an ECs, value of 3.6 nM,
14 nM, 0.7 nM and 0.7 nM, respectively.

Evaluation of the binding to the human NOT receptor

The direct binding between compounds of the invention and the human NOT receptor was
evaluated using SPR (surface plasmon resonance) technology. In this assay, the protein is
immobilized covalently to the matrix and the molecule to be studied is injected into the chamber
containing the sensor chip (biosensor or reactive surface). The signal is directly proportional to
the amount of product bound to the protein. The binding assays were carried out in a BIACORE
§51 instrument (Biacore Inc., Piscataway N.J.). The GST-NOT (NOT-FL) whole protein was
provided by Invitrogen (PV3265).




(1:1) 228 -230 53 4-Cl-Ph para HH 104- 106 54
4-C-Ph meta H C2H5 H - 153 - 155 55 4-C -Ph neta H
CAHO H - 159 - 161 56 4-C -Ph meta H O6H13 I-1
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The NOT ligand-binding domain (His-Thr-NOT 329-598) was expressed and purified as
described in Nature 423, 555-560. The two proteins, diluted to a concentration of 20 pg/ml in an
acetate buffer, pH 5.0, containing 5 mM of DTT, were immobilized on a carboxymethyl 5°
dextran surface (CM35 sensor chip, Biacore Inc.) by amine coupling according to the protocol
recommended by Biacore, elution being carried with an HBS-N buffer (10 mM HEPES, 0.15 M
NaCl, 3 mM EDTA, pH 7.4). Approximately 10000-15000 resonance units (RU) of the proteins
are captured on the surface of the CM3 sensor chip. The stock solutions of the compounds to be
studied, at 1.5 mM in DMSQ, are serially diluted in elution buffer (50 mM HEPES pH 8; 150 mM
NaCl; 10 mM MgCly; 2% DMSO, I mM DTT) to concentrations ranging from 3.75 to 0.1 pM.
Each product concentration is injected at 4°C for 1 minute at 30 pl/min. The dissociation was
recorded for 5 minutes without any other procedure for regenerating the surface. The signals
obtained are corrected by testing each product concentration on an unmodified dextran surface
(blank)., The signal due to the migration buffer is deducted from the total signal (“double
referencing”) as is the effect of the DMSO. The signal analysis is carried out using the Biacore
S51 analytical software (version 1.2.1). The compounds are subsequently classified according to

their maximum binding level and to kinetic parameters for binding to the immobilized protein.

By way of example, compound No. 9 has a high affinity and compound No. 10 has a medium

affinity.

It therefore appears that the compounds according to the invention have a NOT-modulating effect.

The compounds according to the invention can therefore be used for the preparation of
medicaments for their therapeutic use in the treatment or prevention of diseases involving NOT
receptors.

Thus, according to another of its aspects, a subject of the invention is medicaments which
comprise a compound of formula (I), or an addition salt of the latter with a pharmaceutically
acceptable acid,

These medicaments find their use in therapeutics, in particular in the treatment and prevention of
neurodegenerative diseases, such as, for example, Parkinson’s Disease, Alzheimer’s Disease,
tauopathies (for example, progressive supranuclear palsy, frontotemporal dementia, corticobasal
degeneration, Pick’s Disease), multiple sclerosis; cercbral traumas such as ischemia and cranial
traumas and epilepsy; psychiatric diseases such as schizophrenia, depression, substance
dependency, attention deficit hyperactivity disorders; inflammatory diseases such as vascular
pathologies, atherosclerosis, joint inflammations, arthrosis, rheumatoid arthritis, osteoarthritis,

allergic inflammatory diseases such as asthma, and finally, the treatment of osteoporosis or
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cancers.

These compounds could also be used as a treatment associated with stem cell transplants

and/or grafts.
According to another of its aspects, the present invention relates to pharmaceutical compositions
comprising, as active ingredient, a compound according to the invention. These pharmaceutical
compositions contain an effective dose of at least one compound according to the invention, or a
pharmaceutically acceptable salt of said compound, and also at least one pharmaceutically
acceptable excipient.

Said excipients are selected according to the pharmaceutical form and the method of
administration desired, from the usual excipients which are known to those skilled in the art.

In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal, transdermal or
rectal administration, the active ingredient of formula (1) above, or its salt, can be administered 1n
unit administration form, as a mixture with conventional pharmaceutical excipients, to animals or
to human beings for the prophylaxis or the treatment of the disorders or the diseases above.

The appropriate unit administration forms include oral forms such as tablets, soft or hard
gel capsules, powders, granules and oral solutions or suspensions, sublingual, buccal,
intratracheal, iniraocular and intranasal administration forms, forms for administration by
inhalation, topiceal, transdermal, subcutaneous, intramuscular or intravenous administration forms,
rectal administration forms, and implants. For topical application, the compounds according to the
mvention can be used in creams, gels, ointments or lotions.

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

in tablet form can comprise the following components:

Compound according to the mvention 50.0 mg
Mannitel 22375 mg
Sodium croscarmellose 6.0 mg
Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0mg

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 customary practice, the dosage
appropriate for each patient is determined by the physician according to the method of
administration and the weight and the response of said patient.

According to another of its aspects, the present invention also relates to a method for
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treating the pathologies indicated above, which comprises the administration, to a patient, of an

effective dose of a compound according to the invention, or one of its pharmaceutically acceptable

salts.



- 179 -

181 65 4-17-Ph meta H M H 170- 172 66

3,4-F2-Ph meta H M H - 196- 198 67 2-Cl-Ph neta H Me

H- 156 - 158 68 3-F-Ph meta H Me H
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CLAIMS

1. Compound corresponding to formula (I):

=N
R3 R2 S Ya

R4—0O )

m which:

R, is:

a phenyl group or a naphthyl group, it being possible for these two groups to be
optionally substituted with one or more atoms or groups selected, independently
of one another, from the following atoms or groups: halogen, (C,-Cealkyl,
(C3-Cr)eyceloalkyl, (C5-Co)eycloalkyl(C,-Cy)alkylene, halo(C,-Cylalkyl,
(C,-Cq)alkoxy, (Cs-Cs)eycloalkoxy, (C4-Co)eycloalkyi(Ci-Ca)alkyleneoxy,
halo(C,-Colalkoxy, (Ci-Ce)thioalkyl, -S{O}C)-Coalkyl, -S(O)(Ci-Cs-alkyl),
hydroxyl, ecyano, mnitro, hydroxy(C;-Cgalkylene, NRaRb(C-Cgalkylene,
(C,-Cylalkoxy(C,-Cealkyleneoxy, NRaRb, CONRaRb, SO;NRaRb, NRcCORd,
OC(O)NRaRb, NReC(O)ORe, NReSOsRe, aryl(C-Celalkylene, aryl or heteroaryl,
the aryl or the heteroaryl being optionally substituted with one or more
substituents selected from a halogen, or a (C;-Cgalkyl, (Cs-Cileycloalkyl,
(Ca-Co)eyeloalkyl(Cy-Cy)alkylene, halo(C,-Cq)alkyl, (C,-Cyralikoxy,
halo(C;-Cglalkoxy, NRaRb, hydroxyl, nitro or cyano group;

R, and R; are, independently of one another,

a hydrogen atom,

a (C-Coalkyl, (C5-Creyeloalkyl or (Cy-Cryeycloalky(C;-Cajalkylene group, this group

being optionally substituted with an Rf group;

an aryl group, the aryl being optionally substituted with one or more substituents selected
from a halogen or a (C-Cgalkyl, (Cs-Cy)eycloalkyl, (C5-Cy)eycloalkyl(C,-Cs)alkylene,
halo(C;-Cg)alkyl, (C-Cs)alkoxy, halo(C,-Csalkoxy, NRaRb, hydroxyl, nitro or cyano

group;

R, 1s:

a hydrogen atom,

a (Cy-Coalkyl, (C5-Co)eycloalkyl or (C3-Cr)eycloalkyl(C,-Cs)alkylene group, this group
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being optionally substituted with an Rf group;
an aryl group, the aryl being optionally substituted with one or more substituents chosen
from a halogen or a (C-Cealkyl, (Ca-Cy)eycloalkyl, (C5-Coeyeloalkyl(C,-Cs)alkylene,
halo{C;-Cglalkyl, (C,-Cg)alkoxy, (C3-Cy)eycloalkoxy, (Ci-Cr)eyeloatkyl(C;-Cs)-
alkyleneoxy, balo(C;-Celalkoxy, NRaRb, hydroxyl, nitro, cyano, {C1-Coalkyl(CO)-,
CONRaRb, NRcCORd, OC(O)NRaRb, NRcC(O)ORe or aryl group, the aryl being
optionally substituted with one or more substituents selected from a halogen or a
(C-Colallyl, (Cs-Coleycloalkyl, (Cs-Cooyeloalkyl(Ci-Cy)alkylene, halo(C,-Celalkyl,
(C1-Ce)alkoxy, halo(C,-Cslalkoxy, NRaRb, hydroxyl, nitro or cyano group;
Ra and Rb are, independently of one another,
a hydrogen atom or a (C;-Cgalkyl, (C5-Cs)eycloalkyl, (C3-Ceycloalkyl(C,-Cs)alkylene,
ary}(C,-Cg)alkylene or aryl group;
or Ra and Rb form, together with the nitrogen atom which bears them, an azetidine, pyrrolidine,
piperidine, azepine, morpholine, thiomorpholine, piperazine or homopiperazine group, this
group being optionally substituted with a (C-Colalkyl,  (Cs-Cyeycloalkyl,
(C5-Co)eycloalkyl(C,-Cy)alkylene, aryl or aryl(C;-Cy)alkylene group;
Rc and Rd are, independently of one another,
a hydrogen atom or a (C;-Cglalkyl, (Cs-Cy)eycloalkyl, (Ca-C)eyeloalkyl(C;-Chjalkylene,
aryl(C,-Cg)alkylene and aryl group;
or Rc and Rd together form a (C;-Cs)alkylene group;
Reis
a (C-Coalkyl, (Cs-Crleycloalkyl, (Cy-Coieycloalkyl(Ci-Cs)alkylene, aryl(C,-Cqglalkylene
and aryl group;
or Re and Re together form a (C;-Cs)alkylene group;
Rfis
a halogen atom or a {(C;-Cgalkoxy, halo(C,-Ce)alkoxy, (C5-Cy)eycloalkoxy,
(C3-Cy)eyceloalkyl(C;-Coalkyleneoxy, hydroxyl, cyano, NRaRb, C(O)NRaRb, NRcCORd,
OC(O)NRaRb, NRcCOORe, SO,NRaRb, NRcSO;Re, aryl{C,-Cg)alkylene or aryl group, the
aryl being optionally substituted with one or more substituents selected from a halogen ora
(C-Coalkyl, (Ca-Cy)eycloalkyl,  (C5-Coeycloalkyl(Ci-Cyalkylene, halo(C;-Cg)alkyl,
(C,-Coalkoxy, halo(C,-Cyalkoxy, NRaRb, hydroxyl, nitro or cyano group;
in the form of a base or of an addition salt with an acid.
2. Compound of formula (I) according to Claim 1, characterized in that:
R, is a naphthyl group or a phenyl group which may be optionally substituted with one or more

atoms or groups selected, independently of one another, from the following atoms or groups:
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