WD 2009/ 150387PCT/ FR2009/ 051117 1 DERI VATI VES OF

2- OXOALKYL- 1- Pl PERAZI N- 2- ONE, PREPARATI ON METHOD THEREOF AND THERAPEUTI C
USE OF SAME The present invention relates to

4-{2-[ phenyl -3, 6-di hydropyri di n-1-y1] - 2- oxoal kyl }- 5

l-piperazin-éggﬁﬁﬁgg§- 2- [ phenyl -2, 5-di hyd ropyrrol -1-y1] - 2- oxoa
Ikyl}-l-piﬂg “A-'Y22%Yne derivatives, to the preparati ofCt/hE2e@ /0arid7t o t he
t herapeutic use thereof. The conpounds gccording to the present invention
have an affinity for the p75NTR neurotrophi ne receptor.

Neur ot r ophi nes belong to a famly of proteins of which the biological

effect 1s | DERAVAIMESOFar ORI KPR A0 AONECPREPAEINIRN wETHOR  The

p75NTR receptor, the receptor for al neur ot rophihes, 1's a

gl ycoprotein of the tumbUERFEST SYPSTHERAREUTIENISE QFe@phiEr fanmily (W J.
Friedman and L. A. Geene, Exp. Cell. Res., 1999, 253, 131-142). The p75NTR
receptor is expressed in several cell types, and several biol ogical
functions have TBe@resgnt inventicadelatesstai4{2Hbhemyt-8 st dihydropyridme!-pihe-dxaslky()-

nmodul at i®n 16§ affni of 4nsl ophi f f tyrosine kinase (trk)
recept orss); 1?)%%%\%_” %td;ldgr tﬁéﬁd, 43%‘%'%&@%55%@@%& Fr?[r"%?’l??‘r%ﬁ 'FYI}gﬁp@lega}‘”éi gnal
for cell déang dsyivatiyeptioisprenpratiov thered hed teitedberaphiticaisptieeedfsor s,

pr oneur ot r ophi , i ndi TR with a hi ffinity,
and are consihggﬁidcoﬁ{gggg@%%&éﬁgﬁb %7%&%5%&%%%% W%I‘{?célpsgh‘ﬂgag’ép*‘asi sin
neur ons an8’<Ter helirptre@iine fecaptor. 20 At the | evel of the central nervous
system nmany stydi i LS.l n. severa a | ogi cal
condi ti ons, s.ucﬁg%@ﬁg%nyg - r%%ﬁﬁ%@o%?éerﬁgl 0§§g‘ﬁ§ﬁ8&f ?ﬁ'cﬁﬁip‘? F"ﬁ"o@%@t‘%’}gﬁﬂggi g

Al zhei i} ' BargitWaresd supvivak and differentiatimase and Huntington's di sease and prion
di seases. P75NTR.d 8 0 expr ed 1 n various types of

neur odegener at i ﬁéé g?%\leag%égb%gﬂﬁ? 'éelsaglit&zlﬁéigrfrler}e%zgtmpgg‘%e'sa%ga%ﬁﬂ}%ﬁ?r@%i c

| at er al 259l¥earsetisi of thahghoyrimargmisfactdr (BNF pteceptGufamilyAWZ heirwedmBe sind 2007;

4: 503-506; . | . ker. CGther. Mtor.
Neuron. Di léo/irvéw(e\zé(r)‘%lé(%%g%g%) ﬁgﬁ??%%g?dlnig)gtﬁ@eg@g tﬁ%ﬁptﬁ’f fg‘%ﬁpﬁﬁeg[ay a

predom nanft s&yeel joell theesneodasaverad hidsegitdl i fogctions pest -ieeahataibuRdaRopdiet i ¢
neur on @eatha4iBr: & 1RO I : Clee, . 1999, 19, 6887- 6896).
30Resul t s (_v‘.a‘g 2 7, heCefte flnd @nghawgg\ .af&ﬂ'@’m"?”%ﬁ?p“ﬁe@: foééﬁér?@%%s),
(S. Rabi zddeasedfrkateceptprsoon tdacther araidlin tBeiabsdsfda, of HRIhdBdtion 1P 3 &&nbPER6)
support thegy & pes| t ‘% n.i.nportant role in peuron death
i nduced by pp:l}é(%n pf%t) (z?thglénl}ngg%u%ﬁsﬂp ﬁ %@'ﬂgﬁ?@@jBTeéuESﬁBSngPWOB?WPEO%'"esj
encephal opRieieppalde obbintiegde air"Binithar ugte bfiinty\ anbeireresisidales RasEowad il he
pP75NTR re N 4 Cl gw'ththeNo receptor and involved in
2 the si gﬁg]pl i n%épgp @%ﬁgnoﬁ%%%béffa %rg {ORIp #1324 O a‘?‘ﬁ‘é@ﬁa'ﬂrg‘“dﬁ I"§S-or ot ei ns on axon
gr ovvlt h20As aLr eﬁghe IQMof)ﬂ"@l\tle%tnaengrpbm sjéﬂtaylsmnpr&mﬁels_r Siow that BPéptosis g
regul ation, t sticity and in neuron- a interactions, an
t hus repr escgrﬁss astg ﬁ%%g gtqolpocq?qagrcé’ggm?)?s'C?Hﬁhcgsf%’Py‘ﬁg’@h’& ’%a’néPlﬁ@s'S»
L egeBer at im'ﬂitlp|589¥m$d$,Mehmﬂsoﬂse&lisysplammbd’snalﬁsda_@d%ﬁémg_fnﬂﬁd;t&i@s Fﬁis‘éﬁ@ées, it
as been ugges a cou a role in cardiovascul ar
di seases, pdsnéc'% as&§ #eelrg bssjgﬁer 08| Soaﬁr&‘jo"}ﬂ/%%g?o‘?v&fe’ﬁp&sﬁ%ﬁﬁ* yatqys fypes of
CBJ'OC halt on- Piearcaiegenerative, giéaeaseb,? daa]?q head Alzhéiaﬁié’s 1d|i§eahsb- &nd HmyBespHI@ Nateral .
rcul aki , - : cent studi es show an increase in the
expresglgo%’%rg{gsﬁgéﬂﬁlﬁ?'awoé%%ﬁe%ﬁ%T ﬁHHhF‘HBE'Weé Sa20a i -0 powri K S10 in
at her oscl et ek, Amyasipbnisateral. Scler. Other. Motor. Neuron. Disord. 2001; 2:127-34).
Results suggest that p75™"'" may play a predominant role in the mechanisms
resulting in post-ischaemic apoptotic neuron death (P. P. Roux et al., J. Neurosci.,
1999, 19, 6887- 6896). ‘
30 Results (V. Della-Bianca et al., J. Biol. Chem., 2001, 276: 38929-33),
(S. Rabizadeh et al., Proc. Natl. Acad. Sai. USA, 1994,91, 10703-10706) support the
hypothesis that p75""™ plays an important role in neuron death induced by prion
protein infections (transmissible spongiform encephalopathy) or by beta-amyloid

protein (Alzheimer’s disease).

35 The p75""" receptor is also associated with the Nogo receptor and involved in



Several studies also suggest that p75NTR is an inflammation nediator (R hl
‘M et al., Ann. Rhneum Dis. 2005; 64(11):1542-9; Raychaudhuri S.P. et al.,
Prog. Brain. Res. 2004;146: 433-7, Tokuoka S. et al., Br. J. Pharnmacol.
2001, 134: 1580-1586). P75NTR al so plays an essential role in tunour

bi ol ogy. 15Many conpounds are known to interact with the trkA/ NG/ p75NTR
system or WO RAVY1803ANGH-t ype (nerve grown factor) actiRECT/FR2J00US5Parent
application WD 00/ 59893 descri bes subst 'Pt uted pyrimdine derivatives which
have an NG--type activity and/or which increase the activity of NG on PCl12
cells. Patent application WO 03/104225 descri bes corrpounds whi ch exhi bi t

affinity 20 far P75NIR rece ors The nds are hi net abol i zed
Shd oxh bi et BRAEE YoRe ABEIY SRtP Bl drrs Bre ok, S BERY i

Et her - a- g]?reg;oftlﬁ@é pr s fezapibr r;ivlays almaﬁﬂl@)l&iﬁ% %meati@ﬁ%@d%snduh@wdﬂﬂalait@cy
protein of a potassiu n channe is protein is known

cont ri but i A Frb”‘?LHBn 8[%5? TAEUNS o ARq WUFJGB’%S?W% ah@ﬁrﬁPe“W@FgegﬁéCB%W f¥y of

t he channebrmtmgmﬁu@tregé}%r@ﬂ;@ctr| c current through the cell nenbrane is 25
i nhi bited by th act | of nmedicanments, it may result in a potentially

fatal di%order qr@d NSYREY &H%temAaE‘ér'?eéﬂfcﬁjeﬁ%%fé?veoﬁ'sﬁﬁ%ﬁse dhBAt PeRAve

i nhi bi ted é@g%sﬁdoﬁtﬁtnﬁTW%aédum Jﬂew@w@@ IrardidvakcQbr sitddess deadhh ;3s an
adverse side effect is has ma inhi bition_a central question both

kAl S S RaeRBSEALChepBbf. Painol,

('Sangui net 499846, H-6;5H apérirrar, tizduldoh Mpo ) 980681-087 hﬁ%@eﬁ%t@&é@%ﬁwah
channel s and cardi ac arrhythm a" Mature 440 (7083) 9).

subj ect of NCIRESH I EeeXPresFian 9105 s FVe nerlspliings. Wﬁ %ﬁ”@)‘?ﬁ?lﬁip@m&ﬁfﬁl nity

for P75MTRrfeaBEQESsi8MkioMdi ch do not have the drawbacks of high
met abol i zation and of strong hERG i nhi bi tj.on that the prior art conpounds

have. It theref SFERIHHA %@S%ﬁu%ﬁﬁhﬁﬁé@@ f o anfeflapaicnihediatopfRIREY et

medi canent g1, ARARBEGIEDs. 2604; f@ﬂgﬂ%@%@@b REV@RLAIAG $ P, bN4, W&@J%‘QHSR%
cor r espondi n to the_ WO 2009/ 150387PCT/ FR2009/ 051117 3 fornmula (1): /

\ (CH2) 11- NRPG#314G: 4354f; Epkucka.S. gf pls By. $r Pharmaggl 3001134: 158Q0188)s a
hydrogen at om op740% AisoSiayshytls2aRinl A58 BRbuBLibRgy RL

15 Many compounds are known to interact with the trkA/NGF/p75"™" system or to
have an NGF-type (nerve grown factor) activity. Thus patent application WO 00/59893
describes substituted pyrimidine derivatives which have an NGF-type activity and/or
which increase the activity of NGF on PC12 cells.

Patent application WO 03/104225 describes compounds which exhibit affinity

20 for P75"™ receptors. These compounds are highly metabolized and exhibit high
percentages of inhibition of the hERG gene (the human Ether-a-go-go Related Gene).

The hERG gene encodes the K,11.1. protein of a potassium ion channel. This
protein is known for its contribution to the electrical activity of the heart. When the
ability of the channel to conduct the electric current through the cell membrane is

25 inhibited by the action of medicaments, it may result in a potentially fatal disorder
called QT syndrome. A certain number of medicaments have inhibited this protein,
creating a concomitant risk of sudden death as an adverse side effect. This has made
hERG inhibition a central guestion both in the regulation of medicaments and in the
development thereof (Sanguinetti MC, Tristani-Firouzi M (March 2006). “hERG

30 potassium channels and cardiac arrhythmia”. Nature 440 (7083): 463-9).

A subject of the present invention is novel compounds which exhibit affinity for
P75™"" receptors and which do not have the drawbacks of high metabolization and of
strong hERG inhibition that the prior art compounds have. it therefore provides an
advantage for the development of new medicaments.

35 A subject of the present invention is the compounds corresponding to the



R1 and R2, which may be identical or different, are independently a

hydr ogen or hal ogen atom a Cl_04 al kyl, 01-04 fluoroal kyl, 01-02
perfluoroal kyl or 01-C4 al koxy group or a trifluoronethoxy group; 15 - nis
1 or 2, R3is agroup of formula: 7:-RA 1 RA R4 NR5 'TheR4 N R5' sfz5
R5R5 where R4 and R5, which may be identical or different, are | ocated on
any avai |l aliV@ 2p0816038Ys and are i ndependently a hydrogercOFrRbedmgenR1atom a
hydroxyl, a 01-04 al kyl, 20 Cl-Ca fluorgqal kyl, Cl-C2 perfluoroal kyl or
Cl-C4 al koxy group, a trifluoronethoxy group, a cyano group, or a COOH,
COCal kyl , CONH2, CONR6R7 or NHCOR group; R R6 and R7 are a Cl-C6 al kyl.
The conmpoupds of formula (1) may conprise one or nore asymmetrical carbon
atons. The rﬁﬁg’@%erefore exist in the formof enantioners or

di ast ereoi soners. 25 These enantioners and di astereoi soners and al so

m xtures thereof, including racemc 4 mxtures, formpart of the

i nventi on. The conpounds of fornula (I) Q@ exist in the form of
bases or of addition salts h acids. Such agdifion salts formpart of the
i nventi on. These sal y beHgepamed wWNtHR3phar maceutical ly
acceptabl e acids, but the A-s@altsN ot her acNds/t hat are useful, for
exanple, for purifying or iso \ng e conpounds of fornmula (1) also form
part of the invention. In the conkext of the present invention: -
the term"a hal ogen atonf is intended to nean: a fluorine, a chlorine, a

br oni ne or "aieBdi ne; 10- the term "an alkyl group" is intended to mean: a
linear of bpgwehgd, saturated aliphatic group. By way of exanples, nention
may be made of a Cl-04 al kyl group which may represent a nethyl, ethyl,
propyl, isoPriSpyl, butyl, isobutyl or tert-butyl; the term™a fluoroalkyl
group” is intended to nmean: an al kyl group of which 15 one or nore hydrogen

at ons have? ubstituted with a fluorine atom the term"a
perfl uor oaf’ oup"” is intended to nmean: an al kyl group of which all the
hydr ogen at ons "have been substituted with a fluorine atom - the

term"an alkopys thg&{?"eﬂ} toktended to nean: an -0-al kyl group where the
al kyl group is as de ?ne above. 20Anong the conpounds of fornula (I) which

are subjec®s of the invention, another group of conpounds is constituted of

those f@r W §RdbqangdicRPandBiich may be identical or different, are |ocated
on any avai Il abl% 8si t'ioonaé'? arjld are independently CONH2, CONR6R7 or NHCOR,

R R6 and R7 beiRb defi ned as above:
Rz-E [

-R1 and R2, which may be identical or different, are independently a hydrogen or
halogen atom, a C4.C, alkyl, C;-C, fluoroalkyl, C;-C, perftuoroalkyl or C;-C, alkoxy
group or a trifluoromethoxy group;

15 -nistor2;

- R3 s a group of formula:

N
~3 3 ~N ~ =
R4 || R4 R4 R4
N"Rs N5 NRrs N R5

N™ R5

where R4 and R5, which may be identical or different, are located on any available
positions and are independently a hydrogen or halogen atom, a hydroxyl, a C;-C, alkyt,
20 C4-Cq4 fluoroalkyl, C4-C, perfluoroalkyl or C;-C, alkoxy group, a trifluoromethoxy group,
a cyano group, or a COOH, COOQalkyl, CONH,, CONRBR7 or NHCOR group;
- R, R6 and R7 are a C4-Cg alkyl.
The compounds of formula (l) may comprise one or more asymmetrical carbon
atoms. They may therefore exist in the form of enantiomers or diastereoisomers.

25 These enantiomers and diastereocisomers and also mixtures thereof, including racemic



in the formof bases or of addition salts with acids. 25Anpong the conpounds
of formula (1) which are subjects of the invention, another group of
conpounds is constituted of the conpounds of forrmula (1) in which: mis 1;

Ais: R1

30 and B is a hydrogen atom Rl and R2, which nay be identical

‘or different, are independently a hydrogen or hal ogen atom a Cl_C4 al kyl,

Cl- G4 fl uonepbbod/150887C2 perfluoroal kyl or Cl-C4 al kochwmﬂ@ogr%@*m
trifluoromethoxy group; WO 2009/150387 PCT/ FR2009/ 051117 -nis 1l

or 2;

10

15

20

25

30

R3 is a group of formula: 4 R4l

mixtures, form pait of the invention.

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

These salts may be prepared with pharmaceutically acceptable acids, but the
salts of other acids that are useful, for example, for purifying or isolating the
compounds of formula (1) also form part of the invention.

in the context of the present invention:

- the term “a halogen atom” is intended fo mean: a fluorine, a chlorine, a
bromine or an iodine;

- the term “an alkyl group” is intended to mean: a linear or branched,
saturated aliphatic group. By way of examples, mention may be made of a C,-C, alkyl
group which may represent a methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
tert-butyt;

- the term “a fluoroalkyl group” is intended to mean: an alkyl group of which
one or more hydrogen atoms have been substituted with a fluorine atom;

- the term "a perfluoroalkyl group” is intended to mean: an alkyl group of
which all the hydrogen atoms have been substituted with a fluorine atom;

- the term “an alkoxy group” is intended to mean: an —O-alkyl group where the
alkyl group is as defined above.

Among the compounds of formula (I} which are subjecis of the invention,
another group of compounds is constituted of those for which R4 and R5, which may
be identical or different, are located on any available positions, and are independently
CONH,, CONREBR7 or NHCOR, R, R6 and R7 being defined as above;
in the form of bases or of addition salts with acids.

Among the compounds of formula (I} which are subjects of the invention,
another group of compounds is constituted of the compounds of formula (1) in which:
-mis 1;

-Ais:
R1

-}

-R1 and R2, which may be identical or different, are independently a hydrogen or

and B is a hydrogen atom;

halogen atom, a C,.C, alkyl, C4-C, fluoroalkyl, C4-C, perfluoroalkyl or C4-C, alkoxy

group or a triflucromethoxy group;



I RA RA R4 R5 R5N nfz5 R5 where R4 and R5, which nmay be identical or
different, are |l ocated on any avail able 5 positions and are independently a
hydrogen or hal ogen atom a hydroxyl, a Cl1-C4 al kyl, 01-C4 fluoroal kyl,
Cl-C2 perfluoroal kyl or Cl-Ca al koxy group, a trifluoronethoxy group, a
cyano group, or a COON or COQal kyl group; in the formof bases or of

addi tion s@ld sond/isnaaei ds. Among the conpoundecafirdmioatsas ()

whi ch are subjects of the invention, 10 another group of conpounds is
constituted of those for which RL is other than H R2 being as defined
above; in the formof bases or of addition salts with acids. Anong
t he conpounds of forrmula (I) which are subjects of the invention, another
group of co®ffol@dS is constituted of the conpounds for which: 15Rl is in
position - 2R3E“§ ogbofﬂxwﬂ .the phenyl and is a hal ogen atomor nore
particularly a c | orine aton1 or a CF3 radical, and R2 is a hydrogen or a

3- or 4- halo re i cul ar Lyxy 3-0 -d: or else Rl is in position
2-, 3- or 4 an }‘ﬁl Orlﬁ% afjom 3 ra(ﬂ al and R2 is a hydrogen
atom or els n

R2 is in p05|t|N)nR5 ghenyl N

Rl4e henyl' "and is a CF3 radical, and
in p05|t|on 2- of the pheny atom an

is aN2Q.chlorine atom or else RL is
posi tion &E ﬁﬁ]%ngwmr}i absoeald%ntlié%[)'ofﬁ [’ ar%r\ﬁé;%éd Cianésfmaﬂ 2fi ned

s a ch érlne atom and R2 is in
2- pyrldyny or a eac

above; @dpmtms and ar@!ﬁdapamzlenﬂsoa ﬂny@ﬁg@asre!salmgermtomdd infydlronylsaCt-€4 wlkih

aci ds. e~C S e nmade
of the conpb s&g?lkgb(rzﬁu%g}(*ﬂg%eg&%c Qikgﬂ%rggﬁ’gglﬂﬂg@% I oro;
R3 is a 2- @Wardwrommsird@Gleﬁ‘@@almigebumth a CF3; and n = 1,

in the form of bases or of addition salts with acids.

Among the compounds of formula (I} which are subjects of the invention,

10 another group of compounds is constituted of those for which R1 is other than H, R2
being as defined above;
in the form of bases or of addition salts with acids.

Among the compounds of formula (I} which are subjects of the invention,
another group of compounds is constituted of the compounds for which:

15 R1 is in position -2-, -3- or -4- of the phenyl and is a halogen atom or more
particularly a chiorine atom, or a CF3 radical, and R2 is a hydrogen or a 3- or 4-
halogen, more particularly a 3- or 4-Cl; or else R1 is in position 2-, 3- or 4- and is a
chlorine atom or a CF; radical and R2 is a hydrogen atom; or else R1 is in position 3-
of the phenyl and is a CF; radical, and R; is in position 4- of the phenyl and is a

20 chlorine atom; or else R1 is in position 2- of the phenyl atom and is a chlorine atom,
and R2 is in position 3- of the phenyl and is a chlorine atom; and/or

R3 is a 2-pyridynyl or a 2—pyrimidinyl, each substituted with R4 and R5 as
defined above; and/or
n=1;

25 in the form of bases or of addition salts with acids.

Among the compounds of this latter group, mention may be made of the
compounds of formula (1) for which:
R1 is 3-CFs3;
30 R2 is 4-chloro;
R3 is a 2-pyridyl residue 5-substituted with a CF;; and
n=1



6 in the formof bases or of addition salts with acids. Anong t he
.conpounds of formula (1) which are subjects of the invention, nention may
in particular be made of the foll ow ng conpounds: 5- Conpound No. 1:
4-{2-[4-(4-chloro-3-trifluoronethyl phenyl)-3, 6-di hydro-2H
“pyridin-1-y1]-2-oxoethyl}-1-(5-trifluoronethyl pyridin-2-yQpi perazi n-2-one;

Conpound NyO 2009/150387 PCT/FR2009/051117
4-{244- (4-chloro-3-trifluoronethyl phenyl)-3, 6-di hydro-2Hpyri di n-1-y11- 2- oxo
et hyl | - 1- (5- et hyl pyri di n- 2- yppi per azi e 2- one; Conpound No. 3:
4-{244- (4-chl orophenyl) - 3, 6- di hydr o- 2H pyri din-1-y11-2- 10

oxoet hyl }-1-(5-trifluoronethyl pyridin-2- ﬂl perazi n- 2- one; Conpound
No. 4: in the form of bases or of addition salts wnt acids.

4-{ 2- oxo- 244- ( 3- trlfluoronethylphenyl) 3 6 dlhydro 2Hpyridin-1-yl]ethyl}-1-
pyri di n-2-yl pi perazi n- 2- one
4- {244~ (4- chl orAmeng the lcavweHedshpf 5@&% )(L)SNl'BCfu|aFﬁ/dipaLGQi|S|p9fr thei ivantipn] - 2- oxo

et hyl}-1- I 6:
& (o (aTERSrng K RSl B e f*’ﬁ"W'F%. DAL

oxoet hy$} - 1- pyr- mpcumlemu1néT{ari4~(ﬁ th@m tnfluorometftyb?rhpaﬂha Bpqiihydye-2H-
4-{244-(2, )b .

oxoet hyl} - %n?g]c h I?? I%gg(r%g%t h(élt@v%:r 996‘?%53&%%&%—“ %rrl]eg

Conpound No. 8:- @mmdmeh#d%ﬁféﬁvqrp ?stnﬁurérprr@HWMPvlb?ﬁrdﬁwq%ﬂ] 2- 20
Do (L B O R NP PEIe iRz g, - ComPound 1o 9
oxoet hy1} - 1- ( 5- -tGanﬂmqmdanat3h9+{@y4{4ibm0@pW)ﬁe@ﬂmmzﬂéﬂnrjdin-1—yi]-2— -

Conpou A ZIQWE ) 3 6- di hydr o- 2H pyri di n- 1-
yl] - 2- ggoemﬁe&?m (E)Stﬁit%fqr rI%So&' %eéﬂﬁ pyErd%dA perazi n-2-one; 25-
Conmpound No. 11-Comgqmd-Nag 4t 41{21omm2dﬁﬁ3+&ﬁlugmwnjlp®rﬁt)& QTS*IBN)“OZW pyridin-1-

&]ﬁpgu ‘r)]éOﬁ%}_ﬁ)ﬁ%T-}l]e(tﬁw}t-{-b{/ﬂidfﬁ-rz%&c%kiﬂbﬂ-&r@; n-2-yOpi per azi n- 2- one;
4-{244- ( 4- chl ord=@npatintllNm So Ad2A p plearpid-trBugodictiytimengigprdiblidne-2Hy 1] - 2- oxo
et hyl i [ D=2~ ; Compound No. 13:

1- ()é z:hl or p’?ﬁ Erl}? X%‘??‘iqudiﬁﬂ%(%@ﬁ??%‘ 9?% fl uor gpnet hyl 30

phenyl 153, 6- di hyChropauadiNg. Bd# H2-{4-{AFhloropRerst 1H36-Wisiyger-2f - pprdin-dnd:2- -

Conmpound i
4-{2- oxo- 2'\%3 %y'mrﬁ’y{'f"d‘o?f gn%?%r??mhze?\'}ei) 3, 6-di hydro- 2Hpyri di n- 1-yget hyl } - 1-(
5-trifl uoronet higpdundiNg -7y 4XBil$H€2, azlichlopopeayl)-3,6- -dihydr@@hruidin- Ngi}-245:

(2 0r 2ol bl Lot SOEL DSILNR b gl dro- 2y i Lyl ety
4-{ 244- (4- chl or-ccBnpauintlINm BoAHEMH(phidonpbhierd|)s3, idfydroe2H-pyridin-1-yl]-2-

Py&%gﬁn%%ygé:-(%EJP‘YAF})P;“C’{H@Z-M IBg}éngzr_rgﬁé?yl pyri di n-2-y1) pi perazi n- 2- one;
4-1244- (3, 5- bi stGaripaunddvre BhyH{pHke(3Lhlo®pBerndilkd;GdtaidpPitipgiidia-1-Wid-- 2- oxoet hy
No. 18 EJ%%'fttﬁ{@%ﬂ%'ﬁ?%ﬁn'sﬁwy@@ﬁ R Se0r din-1oy1)-2- 5
oxoet hyl } - (5-—t®dnﬁ¢mmudd~tcetthy4-@21{4 - tntﬂﬁer;pfn)eﬁyﬂn@ea;ﬁ)-ﬁﬁa:ilhymo-ZH@mmpmuhd No.
(5111 1 uolbratrg Ry P RS RY Gl e st 20t o, 20,
4-{ 2- 025- 245- ( 2, Comparinddtm gh ey 2-]4-53- ﬁ{ﬂdorbmtrq{pmlelnjdyt%Jﬁetillnga:ifgklzl-lw“jin}*r-l- (5-tr
| 1 uor omet f?]yé B)(lre'ﬂ%}l}'j %5 M"}Ihgr ertt%ﬁpyr:dm yl?plperazm-z -one;
- Compound No. 12: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yi]-2-oxoethyl}-1-pyridin-3-ylpiperazin-2-one;
- Compound No. 13: 1-(6-chioropyridin-3-yl)-4-{2-[4-(4-chloro-3-trifiluoromethyl-
30 phenyt)-3,6-dihydro-2H-pyridin-1-yl]-2-oxoethyl}piperazin-2-one;
- Compound No. 14: 4-{2-oxo-2-[5-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yljethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 15: 4-{2-oxo-2-[4-(3-triflucromethoxylpheny!)-3,6-dihydro-2H-
pyridin-1-yllethyl}-1-pyridin-2-ylpiperazin-2-one;
35 - Compound No. 18: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)}-2,5-dihydro-




10- Conpound No. 21:
4-{2-0x0-215- ( 3- mret hoxyphenyl) - 3, 6-di hydr o- 2H pyri di n- 1-
yllethyl}-1-(5-trifluoronethyl pyridin-2-yQpi perazin-2-one; in the form of
bases or of addition salts with acids. In the subsequent text, the term
"protective group Pg" is intended to nean a 15 group nmekes it possible, on
the one handp Aoogneotect a reactive function such as a fygrReybo/e51@R am ne
during a synthesis and, on the other hand, to regenerate the intact
reactive function at the end of synthesi’s. Exanples of protective groups
and al so of the nethods of protection and of deprotection are given in
"Protective G oups in Oganic Synthesis", Geen et al., 2nd Edition (John
Wley & Sorﬁ‘&rm'rh&l }-2- %@Wﬁ%’bﬂﬂ? trifpgranetbyeyigine ¥ RiPeRZIDREON%vent i on, t he
conpounds  of gen@roaflponmwﬁr)@{b{ar(ssp&ﬁnmo%h@tﬁﬂeﬁg; Qaéemg?fomocess

whi ch foll ows. ScChene in which A

B, m n an@ymindrl- %§XQféhM|}nb65 E@W@meﬁyﬂpmémﬁﬁww angaction of a

conmpound of for S | a
asngefl ned abov%%%ﬁéqg%% Bmé%’@% o@gﬂg%ﬂ ‘I[aed{ gﬂ'ﬁ‘{'he én
as descr% beyosthyinbGSirifioarpmthwmridinodybpiperaaintdone he process for preparing

h ds of I [ hi ' d
of tormila (1) - SRESHELNRIIEN. B (irp S RTTREp HRRE VAR Bool T 0"

defi ned in(@ﬁﬁ@pwmﬁtmﬁmiﬂ’mZvl)pimdzihiaﬂ-cneepr esents a 10 hal ogen atom for

exanpl e chl orine B8] )

2009/ 150387PCT/ FRIGHSY Uﬁ#?@ﬁiﬁﬁ? %@?&E%W}%R sl(d\Sng.go QQPP’?\%"& in
gener al for1mjmet;hy(H1}(5rtnﬂumnpiyhglggmme-zeyﬂ)pmemz opg a sol vent as described in
WO 03/ 104225. Th S r bases
such asﬂ?rl et hyl & QMn 5 4b{2p0%8b /I a rﬂ@th @Q@%G‘q @dﬁé?ﬁrﬁ?’ﬁ@h?DPEA)
or N-net hyNﬁ@ih)ﬂhdﬂ(Hrélucronmﬂk)d;byridlmf-anplpmabloﬁh@m or bicarbonates such as
pot assi um car bo Eﬂ[!r’é: r i carbonate and in the
absence or in p?gﬁggﬁ%@?%;b%glﬁggf tﬁm% |t§®gi:]jlg‘§g?such as potassi um i odi de
or sodiumiodide. The reaction is carrl ed out favourably in a solvent such
as acetonitrile, y I

(NMP), toluene orMSL\%Ubéqugé”ﬁéﬂ Jthfe(]tre rr:%%‘r?eé;% h@/g)c%ig"t\b v\gB & t?ﬁﬁ%ﬁ(?éeo{]{?) %ngfgr'ggr at ure
and t hel¥ efifaup mekgseit aroasiblepontthe ael et fo Phdedtex mabavd)ftslntlort en@easataur e

is intende u 5

reacti on my BT T PRy 4 RuRGEIE Eho. o e Shier KRR sBlen B e

sodi um i odirdectireaciive dlneton aisthe endof E)pmhesTéléxamatesmbpmtsctlpegﬁmpatzinyl am

carried out,i ox eral.
formula (I ?f 'tuﬂeuﬁ.le Ot%f%u \ﬁ@d& E?O%Fé% %deﬂgtecﬁﬁn ta%ég& C%crt]w%%‘%%s i ed by
t r eat ment s Cecganmio Bthes€dGlent di@s e2rek Editiem (John Mikeyd Bonss Urieh, Nesy Ybk). exanpl e,

by hydrglysis o r 0 The
i 11 o vl ts o0 Ee iR BEHR hReBloio i aBBRIKe & SR tourua ) 3y be
20 obt ai negdrapareataticording tofthd pecagppwbichifabesaci d to t he conmpound of formul a
(I') in the free base form The conpounds of fornmula (I1V), in which RL
and R2 are as defined for the conpounds of forrmula (1), can be prepared by
reacti on of a c@oponead: of fornula (11) with a conmpound of formula (I11)
according to nethods known to those skilled in the art




25 for exanple in presence of a base in a solvent as described in
‘WD03/104225. More particularly, the conmpounds of fornmula (1V) can be
obt ai ned by reaction of a correspondi ng conpound of formula (I1): 10 in
which A, B and mare defined as in general fornula (1); optionally in the
“formof an addition salt wth an acid, and of a compound of fornula (1I11):.
Hal ' (CH2) wOQQ00dM50387 in which n and Hal are as defi regi/FR2b6amoan1@7(1V)
and Hal' is a halogen atom which 5 nay be identical or different.
Preferably, Hal' is a chlorine atom 8 This reaction is general ly
carried out in the presence of a base, such as triethylam ne,

N, N- di i sopropyl et hyl am ne or N-nethyl norpholine, in a solvent such as

di chl oronet hatte, chloroform tetrahydrofuran or di oxane or a m xture of

t hese sol vent s7and at a t enpef@itiy;e—blal bet ween 0C and anbi ent tenperature.
The conpou of 1HHf eriful (I'1) and (I1l) are generally commercially
avail able or c e preparediaccording to nethods known to those skilled in
the art. The Eonpounds é? the formula (V), in which R3 is as defined
in formul a @D),%are prep&ﬂ d according to nmethods known to those skilled in

the art. They can be prepared, for exanple, according to %9e process which
follows: 15 Schene 2: Pathway 1 COOEt HO O 0 OH

B
(CHy),—Hal + H—N N—R3
ACN« \_/
. 0
)

(v (V)

B

‘C (CH,),——N N—R3
A N—§ N/
) ©

!

m

)
The compounds of formula ([} in which A, B, m, n and R3 are as defined above,
can be prepared by reaction of a compound of formula (V) as defined above, with a
compound of formula (V) as defined above according to methods known to those
5 skilled in the art as described in WO03/104225. More particularly, the process for
preparing the compounds of general formula (1) comprises the reaction of a compound

B
(CH,),—Hal
A{/ ¢
0
m

(IV)

in which A, B,-m and n are as defined in general formula {l) and Hal represents a

of formula (IV):

10 halogen atom, for example chiorine,

and of a compound of general formula (V):



N- Pg .HOO 0 OHR3-N N)(IX) 70 HNN-R3 Deprotection 0 ( Pg-N 71-R3

WO 2009/150387 PCT/FR2009/051117

(V)
in which R3 is as defined in general formula (I} in the presence of a base, in a solvent
as described in WO 03/104225. Thus, by way of base, mention may be made of

5 organic bases such as triethylamine, N,N-diisopropylamine, diisopropylethylamine
(DPEA), or N-methylmorpholine or alkali metal carbonates or bicarbonates such as
potassium carbonate, sodium carbonate or sodium bicarbonate and in the absence or
in presence of an alkali metal iodide such as potassium iodide or sodium iodide. The
reaction is carried out favourably in a solvent such as acetonitrile, N,N-

10 dimethylformamide (DMF), N-methylpyrrolidone (NMP), toluene or propan-2-ol, at a
temperature between ambient temperature and the reflux temperature of the solvent.
The term “ambient temperature” is intended to mean a temperature between 5 and
25°C. By way of example, the reaction may be carried out in the presence of sodium
bicarbonate, and sodium iodide in a solvent such as DMF. The reaction is preferably
15 carried out in a microwave reactor.
In the products of general formula (f) thus obtained, R, R1, R2, R4, R5, R6, and
R7 can be modified by treatments commonly used by those skilled in the art, such as,
for example, by hydrolysis of an ester group to give a carboxylic group.

The addition salts with an acid of the compounds of general formula (1) may be

20 obtained by addition of the appropriate acid to the compound of formula (1) in the free
base form.

The compounds of formula (IV), in which R1 and R2 are as defined for the
compounds of formula (I), can be prepared by reaction of a compound of formula (I})
with a compound of formula (Il) according to methods known to those skilled in the art

25 for example in presence of a base in a solvent as described in W0O03/104225.
More particularly, the compounds of formula (IV) can be obtained by reaction of a

corresponding compound of formula (I1):

A/ NH
m

(0



(v) (XI) More particularly, the conmpound of formula (V) can be prepared
froma 5 correspondi ng conpound of fornmula (XlI), in which R3 is as defined
in formula (1) and Pg is a protective group for the nitrogen atom such as
benzyl. This reaction can be carried out by application or adaptation of
any nethod known to those skilled in the art; generally, this reaction is
carried oufych Ay iseli ¢ medium in the presence of a as
Pd/ C. 10The con%ggL%?ng formula (XI) can be obtained f??mﬁg@%%ﬁ? of
formula (M11) in which R3is as definéd in formula (1) and Pg is a
protective group, in the presence of a conmpound of formula (VI). Cenerally,
this reaction is carried out at a tenperature between anbi ent tenperature
and the boinlwhigh poBrindoh arédefiragcas orgamesal fareutanél optignadp impthedernvaf en .

15Al t er nat j , f e obtained froma
conpound o%‘la/ 6%?1?}&2&“ % gdj%?'g;g(f: |C§Mbﬁ&ﬁ3@1@?ﬂg ‘hydrides in inert

sol vents such as tol uene, dinethylfornggHgde & di net hyl sul phoxide, at a
tenperature of between anbi ent tergerdture and the boiling point of the
reaction m xture. The conmpound of formgla (I X) can be obtained froma
conpound of forrmula 20 (M11) by r(«ﬁﬁcti on with ethyl bronpacetate or ethyl
chl oroacetate in solvents such as butanol or acetone, in the presence of a
base such iaswipdt assiduralcae Esnddfieed an famuld 2088 Ha0 387 PEOGER2008/ Whitd 17 12

t enper atur n Lent_t r rre_and .t he boiling point of the
reacti ong.l mﬁﬁ?é?zqeemgaq °r$ﬁ%re@5'r%8%g%%%#6§ﬁﬁﬁgr"ﬁﬂaﬁom can be obtained from
a conpound of This mabatiohVisl yemnaramyhicemieR3outsinathed pfdaspeck ioh o dasell sudhl s and X
i s a hal ogen h,as chlorine. 5 int resence .of a conpound of
formila (GerReie A BREERyRhVaRIn e Jridf RoraENFRaR o T RarRS VI 1 1)
CGener al | y, dittiommettaEsie] onoioforogtatiabgdofurarabr diokanpaTamivtiee beéthese solaahi ent

T e e TR Y e 0
consi stliongformules oflidtamy (filheardegéniceatiyp coduetciallyt avaietic or can be prepared
according to methods known to those skilled in the art.

The compounds of the formula (V), in which R3 is as defined in formula (i), are
prepared according to methods known to those skilled in the art. They can be
prepared, for example, according to the process which follows:

15



10According to another of its aspects, a subject of the invention is also
-conmpounds of forrmula (1V) /K(CH2),-Hal (4NO0 (1V) in which A, B, m
and n are defined as in general forrmula (I) and Hal is a hal ogen atom for
exanple chlorine; in the formof bases or of addition salts with acids. 15
These conpounds are of use as internediates for synthesizing the conpounds
of formul ayd 2009/150387 The starting conpounds and the peamtrautios/osiniBchenes
1 and 2, when the nethod for the preparatlon t hereof is not described, are
comercially avail abl e or described in 'he literature, or else can be
prepared according to nethods which are 20 described therein or which are
known to those skilled in the art. The foll ow ng exanpl es descri be

t he preparati o?e8Me&rt ai n conpounds in accordance with the invention.
These conpounds are not Iiw_pgnd nerely illustrate the present
invention. The numbers ofint-He conpounds exenplifi neffrgr back to those
given in the table herei nafter();) whi ch i1 ustsaty the chem cal structures
and the physkeat 25 properties of sope corrpountl's accordl ng to the

i nvention. The HPLC has been carried out usi{t)a Ther mpEl ectron LCQ
Deca XP Max s(V@t em equi pped with a nmass spectronetry i oh ff“?’%\’& detector and
a di ode array detector. The cdathivty 'ons for anpl ysis Btqui d
chr omat ogr aphy coupled to mass 30 spectronet y (LG v/ are [t he

foll owi ng: - chromatographic systé % 9/ 150387PCT/ FR009/ 051117 13
Eluent A = H20 + 0.01% TFA Fl uent B\5 G adi ent,_of S8% f_88%of A to 95%
of Bin 10 mnutes, then elution vm'th9%of for &utes 5- Flowrate
0.5 m/mnute; terrperature 40C |njeC1Nr| n of pL of sol uti at 0.1 nmg/m
in a mxture of CH3CN: H20 = 9:1 - chromatograp ic system B Fluent A = H0
+ 0.05% TEA Eluent B = CH3CN + 0. 035% TEA 10- \Gr adi ent :IcJ)f 98% of A to 95%
of Bin 12 mnute then elution with 95% of B ¥or 3 mnutes. Flowrate
0.7 mM/mnute; t erature 40C Injection of 2 pL of s@lution at 0.1 ng/m
in a mxture CN: H20 = 9:1 -chronmat ographi c syst C 15- Fluent A =
amroni um agetat e ger 5 nv FH%' I%e@t.onFl uent B = G adi ent of 98% of A
to 95% of B i N_10' mi nutes, t hen® iu{lon wth 9p%-ef B rHP m nutes.

n_/

()

V)

More particularly, the compound of formula (V) can be prepared from a

5 corresponding compound of formula (XI), in which R3 is as defined in formula (1) and

Pg is a protective group for the nitrogen atom, such as benzyl. This reaction can be

carried out by application or adaptation of any method known to those skilled in the art;

generally, this reaction is carried out in an acidic medium, in the presence of a catalyst,
such as Pd/C.

10 The compound of formula (XI) can be obtained from a compound of formula
(Vi) in which R3 is as defined in formula (I) and Pg is a protective group, in the
presence of a compound of formula (VI). Generally, this reaction is carried out at a
temperature between ambient temperature and the boiling point of the reaction mixture
that may comprise water,

15 Alternatively, the compound of formula (Xi) can be obtained from a compound of
formula (IX) by reaction with alkaline hydrides in inert solvenis such as toluene,
dimethylformamide or dimethyl sulphoxide, at a temperature of between ambient
temperature and the boiling point of the reaction mixture.

The compound of formula (IX) can be obtained from a compound of formula

20 (VIN) by reaction with ethyl bromoacetate or ethyl chloroacetate in solvents such as

butanol or acetone, in the presence of a base such as potassium carbonate, at a



Flow rate 0.5 m/mnute; tenperature 40C 20- Injection of 2 pL of solution
at 0.1 mg/m in a mxture of CH3CN. H20 = 9:1 The products are detected by
UV at 220 nm The col unms used are C18 colums with a particle size
between 2 and 4 pm preferably 3.5 pm For the nass spectronetry part:

251 oni zati on node: positive electrospray (API-ES polarity+) Scanning from
120 to 1500v@rpa09/150387 The proton nucl ear magnetic res@EwEmer2ddd/MNMRY 7
spectra were recorded under the foll ovviﬁg conditions: 30a) at 500 MHz on a
Bruker machi ne equi pped with an Avance | console; b) at 400 MHz on a
Bruker machi ne equi pped with an Avance | console. The chem cal shifts are
recorded i mw th_ respect to the TMS frequency. The abbrevi ati ons used
to charact ;g%ap%oglbapp%eg riiept emRsT3teE ARt e bo@‘i‘%cj’P@E of §e Feaptiond
singlet, mmxtongl tiplet, bm= broad mnul t| pI et, d doubl et bd = broad WO
2009/ 150387PCT[FR2009/ 051117 14 doubl e =tri Iet = quadruplet. " =
not i ntegr at abl' B° 58TRAYE Bf fqr'ﬁt’@r(fvéﬁ' e?ﬂibbwop'?@‘%dbfr’%(ﬁ E@HROLU@eOft oridaer .

= not i nt egyptialhRhFECiaUs Yefhed RESMIBA éﬁdW§Qh§1 eaktor
sol vent . \9\’0%2009/ g TP N 00T Oaa o T B'is, 8 hélodt vvoopa(r%UEﬁ)a% BioMAE:

super i n‘pﬁns mgt ﬁuq:rta?efﬂcgtgf a P@@B@#@t plofermula (X) m wh;ch Pg is a protective group as

1- (5-Tri f | gemaaeinhd Py 2 I )
R e A e e R R e g

m of N beheiMeerRyd @ﬁ%&ﬁn@nﬁrﬂére(mé@ﬁmn@pomb@fﬁmaea\cmyr) mamreheat ed at 135C
for 6 hours i nogtimupdnbobbedRdaddrsikg tdNRe riﬂn?éhﬂér?cbr% R %é@s%q“@ker and

the resulting mxture is extracted wih ethyl acetate The resulting
product i sS@PicEBSIEHg ieiFglednathariasied piasiskobteined.crude product thus obt ai ned

I's purifg ed bYAEéc}?&Hg 1D QB HaBRRY - amgedt%ﬂrét; 5@59%%0 é&ﬂg@%ﬂ d Of

formula (M11)), 149] is solubilized in 20 N sol uti

g of trimePifeByl9éNal di hydrate (compound V1), are added and the mxture |s
left stirring at anbient tenperatge for 72 hours. It is extracted wth
ethyl acetate. The resulting produ S drlngqn_d_ yaporated to dryness;

t he crude product thus obtai ne i s/pur '\LW{S ‘?Ia chr omat ogr aphy. The

i sol ated 15 product (conpound or mu 10 g, is solubilized in 450
m of ethanol, and then 15 m of a tlorOof i sopropanol saturated with
HCI and 3 g of Pd/C at 10% are added. The mixture is left to react under a
hydrogen streamfor 4 hours at a tenpéyature of 40C. The resulting product

obt ai ned (compollr Bt A dintll 44 ) ENEH PR PO Hees8 208U GHCNBrEh &t  on 2
1- ( 5- Met hyhgygerchtnm2foy lexanplerchlrine 2in aneidiydif @asdsadriofl@ddition salis with acids.
15 These compounds are of use as intermediates for synthesizing the compounds of
formula (1).

The starting compounds and the reactants, in Schemes 1 and 2, when the
method for the preparation thereof is not described, are commercially available or
described in the literature, or else can be prepared according to methods which are

20 described therein or which are known to those skilled in the art.

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

25 properties of some compounds according to the invention.

The HPLC has been carried out using a ThermoElectron LCQ Deca XP Max
system equipped with a mass spectrometry ion trap detector and a diode array
detector.

The conditions for analysis by liquid chromatography coupled to mass

30 spectrometry (LC/UV/MS) are the following:

- chromatographic system A



4.7 g of 2-chloro-5-nethyl pyridine (compound of fornmula (VII)) and 27.5 nl
of 25 N-benzyl et hyl enedi am ne (conpound of formula (X)) are heated at 135C
for 5 hours in a round-bottoned flask. The mi xture is poured into water and
the resulting mxture is extracted with ethyl acetate. The resulting
product is dried and evaporated to dryness; the crude product thus obtained
is purifiedvOytoRasSh3ghr omat ogr aphy A product of 3.6 gpdFrreeb@bED 17
(conpound of formula (MI11)). 301.5 g of _this product are solubilized in 3
m of butanol. 0.85 g of potassium car béhat e and 1.05 g of ethyl

br onpacet ate are added and the m xture is heated at reflux tenperature for
3 hours. @Eﬁ) r@ﬂ Héﬁ gﬁ@er and extracted with ethyl acetate. The
resul ti ng produ dr /é\Tgﬁorat ed to dryness; the crude product

t hus obt ai ned (Eh@nt B& guga;rﬁl ed by flash chronmat ography. The isol ated

pr oduct (corrpoug%d 8 fornul a g X)) 1 %@I s then solubilized in toluene
and then this s&'8 F%trpﬂ%/ePHwi@/ FARE B in Nonipotey/ theo SBTPCWIFRE000T BEI117 16
under a stream @fm[nuﬁagogen to a suspension of 0.25 g of sodium hydride at
60% ( Na in 25 of toluene. The m xture is heated at the refl ux
tenperature for Fﬁ’“hﬁﬁ95m'fmm§tepm@ﬁatp"ﬁt49 @ater and the resulting mxture
is extracted w the@bhyr 2%@5f%5@tzorm%ﬁ Fnhga%&f&é’kif? H Cc,\,p,r@edg gnd
evapor at ed under vacuum crude produ i's obtained in the form of
an oi (corrpoundCWP”fa@)‘?Qfﬁﬂ”ﬁcﬁlrf‘%W Bahich is solubilized in 25 ml of ethanol,
and then 1.5 1l EﬂfenﬁA&Q{H? i @Qmsef TEROPr opanol saturated with HCO and 0.3 ¢
of 10% Pd/ C are_added e mxture is left to react under a hydrogen stream
for 4 hours at &UYeshBerGlilatrhe+@F03BGCTFANe resul ting product is filtered and
evapor ajed undeerym {; bt

(conpound of fornul a WQE%‘?%@%‘;%%B:Erngglﬁgt‘égnﬂe@felutngﬁwmg%/oJ;FB for

2- Chl or o- 114- [ 33tViP¥tesor omet hy1- 4- chl or ophenyl] 1-[ 3, 6-di hydrol(2H) pyri di ny
I1]1-1-ethanone Fiow fate 0.7 mi/minute; temperat re 4

154[3(Tr|fluororreth I%j orophen 6d|h dro-1(2H) - pyridi ne

hydr ochl ori de ( K¥RR5BUIA 26t on‘éqalmraat(ﬁ/b)ng(ra! '94’9)'”)(@!@0@!83@” He® =ta:il et hyl ami ne
in 33.5 m of dL&,m,ﬁé@?%?Jh@%est@;neccool ed to 0C. 2-Chl oroacetyl chloride
(conpound of fornula ( is added dropwi se and the mxture is |left
stirring for - ﬁueotAmr@ﬂomymamede BufEertSeMrEs6I5t i ng mi xture is extracted
wi th dichl ororregﬁygﬁea =Theg,c gani ¢ phase |s dried over 20 Na2SO4, filtered
and evapor at ed under vacuum of the conpound are obtained in
the form of an fﬁﬁf%@é@fi%ocpﬁﬁdtq%ﬁ%pﬁana1afmmuiesruhan it witlEQapbTeB for 25
ConpoundNo. 1: 4s5{g4flzd 4-chl oro-3-trifl uoronethyl phenyl) 3, 6-di hydro- 2H
pyridin-1-y1]-2-oxoet hyl}-1-(5-trifluoronethyl pyridin-2-yppi perazin-2-one
and the hydr ochflevirdle G hatadrut tempeateed0°Conpound of preparation 3 (0. 49
ng), cappound o (Q. 1 g), and
St umiodi de (G TLGHer S, OFedtdh 4 obrhoOh AT SRR ST 2

m crowave reactB’lte lapdll@@@fﬁdﬁte@ed hvhh\ftﬁs%()‘ﬁne reaction mxture is pour ed
into water and wnth eth ace The
or gani ¢ phase |-£ﬁ%cr:ﬁgl H%’)yg?@ éﬁﬁ nghﬁseredggag eevsé{%%P%ttwg CE,) #8700 ngy
of crude prre@itly BSame formof an oil. The product is purlfl ed by silica

gel For the mass spectrometry part:

25 - lonization mode: positive electrospray (API-ES polarity+)
- Scanning from 120 to 1500 uma

The proton nuclear magnetic resonance ('H NMR) spectra were recorded
under the following conditions:
30 a) at 500 MHz on a Bruker machine equipped with an Avance il console;
b} at 400 MHz on a Bruker machine equipped with an Avance | console.
The chemical shifts are recorded in ppm with respect to the TMS frequency.
The abbreviations used to characterize the signals are the following: s = singlet,

bs = broad singlet, m = multiplet, bm = broad multiplet, d = doublet, bd = broad



col utm chr omat ogr aphy, elution being carried out with a m xture of

cycl ohexane/ et hyl WD 2009/ 150387PCT/ FR2009/ 051117 17 acetate = 1/1. The
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2Xm = two partially superimposed multiplets.

Preparation 1

1-(5-Trifluoromethylpyridin-2-yl}piperazin-2-one hydrochiloride

10 g of 2-chloro-5-(trifluoromethyl)pyridine (compound of formula (VII)) and
40.5 ml of N-benzylethylenediamine (compound of formula (X)) are heated at 135°C
for 6 hours in a round-bottomed flask. The mixture is poured into water and the
resulting mixture is extracted with ethyl acetate. The resulting product is dried and
evaporated to dryness; the crude product thus obtained is purified by flash
chromatography. The isolated product {(compound of formula (Vill)), 14 g, is solubilized
in 200 ml of a 2N solution of HCI. 30 g of trimeric glyoxal dihydrate (compound V1), are
added and the mixture is left stirring at ambient temperature for 72 hours. It is
extracted with ethyl acetate. The resulting produCt is dried and evaporated to dryness;
the crude product thus obtained is purified by flash chromatography. The isolated
product (compound of formula (IX)), 10 g, is solubilized in 450 mi of ethanal, and then
15 ml of a solution of isopropanol saturated with HCI and 3 g of Pd/C at 10% are
added. The mixture is left to react under a hydrogen stream for 4 hours at a
temperature of 40°C. The resulting product is filtered and evaporated to dryness and
3 g of the title compound are obtained (compound of formula (V)) Melting point
205-207°C.

Preparation 2

1-(5-Methylpyridin-2-yl}piperazin-2-one hydrochloride

4.7 g of 2-chloro-5-methylpyridine (compound of formula (VII}) and 27.5 mi of
N-benzylethylenediamine (compound of formula (X)) are heated at 135°C for 5 hours
in a round-bottomed flask. The mixture is poured into water and the resulting mixture is
extracted with ethyl acetate. The resulting product is dried and evaporated to dryness;
the crude product thus obtained is purified by flash chromatography. A product of 3.6 g
is isolated (compound of formula (VII1)).

1.5 g of this product are solubilized in 3 ml of butanol. 0.85 g of potassium
carbonate and 1.05 g of ethyl bromoacetate are added and the mixture is heated at
reflux temperature for 3 hours. It is poured into water and extracted with ethyl acetate.
The resulting product is dried and evaporated to dryness; the crude product thus
obtained (2 g) is purified by flash chromatography. The isolated product {compound of

formula (IX)), 1 g, is then solubilized in toluene and then this solution is slowly added,
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under a stream of nitrogen, to a suspension of 0.25 g of sodium hydride at 60% (NaH)
in 25 ml of toluene. The mixture is heated at the reflux temperature for 2 hours. It is
poured into water and the resulting mixture is extracted with ethyl acetate. The
resulting product is dried and evaporated under vacuum.

0.6 g of crude product is obtained in the form of an oil (compound of formula
(IX)} which is solubilized in 25 ml of ethanol, and then 1.5m! of a solution of
isopropanol saturated with HC| and 0.3 g of 10% Pd/C are added. The mixture is left to
react under a hydrogen stream for 4 hours at a temperature of 40°C. The resulting
product is filtered and evaporated under vacuum, and 0.3 g of the compound of the
title (compound of formula (V)) is obtained.

Preparation 3

2-Chloro-1-[4-[3-trifluoromethyl-4-chlorophenyij-1-{3,6-dihydro-
1{2H)pyridinyi]]-i-ethanone

4-[3-{Triflucromethyi)-4-chlorophenyl]-3,6-dihydro-1(2H)-pyridine  hydrochloride
{compound of formula (II)) (3.94g) and 3.8 ml of triethylamine in 33.5ml of
dichloromethane are cooled to 0°C. 2-Chloroacety! chioride (compound of formula (il1))
is added dropwise and the mixture is left stirring for 1 h 30. Water is added and the
resulting mixture is extracted with dichloromethane. The organic phase is dried over
NaSQOy,, filtered and evaporated under vacuum.

4.2 g of the compound are obtained in the form of an amorphous solid
{compound of formula (iV)).

Example 1:
Compound No. 1: 4~{2-{4-(4-chloro-3-trifluoromethyiphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one and the
hydrochloride thereof

A mixture of compound of preparation 3 (0.49 mg), compound of preparation 1
(0.4 mg), potassium carbonate (0.41g), and sodium iodide (0.45g) in 7 ml of
dimethylformamide is heated in a microwave reactor at 180°C for 30 minutes. The
reaction mixture is poured into water and the resulting mixture is extracted with ethyl
acetate. The organic phase is dried over Na,SQ,, filtered and evaporated, to give
700 mg of crude product in the form of an oil. The product is purified by silica gel

column chromatography, elution being carried out with a mixture of eyclohexane/ethyl
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acetate = 1/1. The hydrochloride is prepared by adding a solution of hydrochloric acid
in isopropanol. 200 g of the title compound are ohtained.

M+H"™ = m/z 547

& (ppm, dmso-d6): 2.55 (bs, **); 2.63 (m, **); 3.43-3-54 (m, 2H); 3.65 (m, *);
3.75 (m,1H); 3.96 (bs, 2H); 4.18 (m, 6H); 6.40 (bs, 1H); 7.72 (d, J = 8.4Hz, 1H), 7.74—
7.80 (m, 1H), 7.80-7.85 (m, 1H), 8.21 (d, J = 9Hz, 1H); 8.26 (dd, J, = 9Hz, J, = 2Hz,
1H); 8.88 (s, 1H).

Example 2:

Compound No. 2:4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-oxoethyl}-1-(5-methylpyridin-2-yl)piperazin-2-one and the
hydrochloride thereof

The compound of the title is obtained by carrying out the procedure as
described in Example 1, but using the compound of preparation 2 in place of the
compound of preparation 1.

M+H" = m/z 493

(Machine a). & (ppm, dmso-d6): 2.32 (s, 3H), 2.56 (m, 1H), 2.65 (m, 1H), 3.10 -
3.60 (m, "), 3.64 (m, 1H), 3.77 (m, 1H), 3.98 (m, 2H), 4.05 — 4.51 (m, 6H), 6.41 (m,
1H), 7.69 (dd, J= 8.4 and 2.0Hz, 1H), 7.73 (d, 8.5Hz, 1H), 7.75 - 7.81 (m, 2H), 7.83
{bd, J= 9.3Hz, 1H), 8.31 (bd, J= 2Hz, 1H).

The table which follows illustrates the chemical structures and the physical
properties of some examples of compounds according to the invention. In this table:

1))

- in the "salt” column, “-" represents a compound in the form of a free base,

whereas “HCI” represents a compound in the hydrochloride form.

Table
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The compounds according to the invention were the subject of biochemical

studies.
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Cell culiure;

The SH-SY-5Y strain (human neuroblastoma) is cultured conventionally in a
DMEM culture medium (Dulbecco's Modified Eagle's Medium) (Gibco BRL, France)
containing FCS (5%) (foetal calf serum) {Boehringer Mannheim, Germany), sodium

5 pyruvate (1 mM) and glutamine (4 mM) in culture flasks coated with collagen (Becton
Dickinson, France).

The SK-N-BE parent strain (human neuroblastoma) and the Bep 75 clone,
stably expressing the whole form of the human p75"™" receptor (SK-N-BE Bep 75) are
cultured conventionally in a RPMI culture medium containing FCS (5%), sodium

10 pyruvate (1 mM) and giutamine (4 mM). For the SK-N-BE Bep 75 cells, hygromycin
(200 w1/20mt of medium) is added as selection agent.

Study of the binding of the ** | NGF to the p75™'* receptor
The NGF binding study (nerve grown factor radiolabelled with iodine-125,
15 Amersham - 2000 Ci/mmol) is carried out on a cell suspension of the SK-N-BE Bep 75
strain In accordance with the method described by Weskamp (Neuron, 1991, 6, 649-
663). The nonspecific binding is determined by measuring the total binding after one
hour of pre-incubation with the cells at 37°C in the presence of non-radiolabelled NGF
(1 #M). The specific binding is calculated by the difference between the total binding
20 measurement and the non-specific binding measurement. The competition
experiments are carried out using an iodinated NGF ("*°I NGF) concentration of
0.3 nM. The concentrations inhibiting 50% (ICsp) of the binding of "I NGF to the
p75"™ receptor, of the compounds according to the invention are low and vary from
10°t0 107" M.
25 The compounds of formula (I} exhibit an activity in this test, with 1C5, values
which range from 10° to 107" M.
For example, the compounds of examples Nos. 3 and 1 showed an ICs, of
0.1 nM and 5.2 nM.

Study of the dimerization of the p75™™"

receptor independently of its ligand

30 The p75""" receptor dimerization study is carried out on a cell suspension of
the SK-N-BE Bep 75 strain. The cells (2.5 10° celis/well) are placed in wells (96-well
plate) for 24 h, and then preincubated for 1h at 37°C in the presence or absence of the
compounds according to the invention. Supematant is then added, this superhatant
being derived from the culture of HEK293 human cells of renal origin expressing, after

NTR

35 48 h of transfection, and secreting a soluble form of the p75™ " receptor (extracellular
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part of the receptor) coupled to an alkaline phosphatase, at the final concentration of

10 nM. The quantification of the specific binding of the soluble p75"™

receptor to the
receptor present on SK-N-BE Bep 75 cells is determined by measuring the alkaline
phosphatase enzymatic activity after incubation of the cells for 1 hour at 37°C in the
S presence of the supernatant. After filtration and transfer of the filters into 24-well
plates, the alkaline phosphatase activity is determined by adding CDP-Star
chemiluminescent substrate (ready-to-use, Roche). The concentrations inhibiting 50%
(ICs) of the dimerization of the p75" " receptor, of the compounds according to the
invention, are low and vary from 10° to 107" M.
10 For example, the compounds of Examples No. 1, 2 and 3 showed respectively
ICs0 values of 1.34 nM, 3.88 nM and 0.11 nM.

Measurement of apoptosis

The cells (human neuroblastoma strains SH-SY-5Y and SK-N-BE Bep 75) are
placed in 35 mm diameter Petri dishes (Biocoat collagen 1), (10° cellsiwell) in an

15 appropriate culture medium containing 5% of FCS for 24 h. The culture medium is then
removed, the cells are rinsed with PBS (Dulbecco's phosphate buffered saline), and
then either fresh medium containing 5% FCS, or medium containing NGF (at the
concentration of 10 ng/mt), or B-amyloid peptide (AB1-40) (at the concentration of
10 uM), is added, this being in the presence or absence of the compounds according

20 to the invention. The degrees of apoptosis are measured 48 hours after the treatments
in the case of the SH-SY-5Y strain, and 24 hours after the treatments in the case of
the SK-N-BE Bep 75 strain, by quantification of the DNA fragment-associated
cytoplasmic histones (cell death detection ELISA, Boehringer Mannheim, Germany).
The degrees of apoptosis are expressed as amount of oligonucleosomes/10° cells.

25 Each value corresponds to the mean of 9 experimental points distributed over 3
independent experiments.

The compounds of formula (I) exhibit an inhibitory activity on NGF-induced
apoptosis, with 1Cs; values which range from 10° to 10""'M. For example, the
compound of Example No. 1 showed an ICs of 1.61nM and the compound of

30 Exampie No. 5 showed an IC5 of 52 nM.

Thus, the binding of the compounds according to the invention to the p75"™
receptor is reflected, on the one hand at the biochemical level, by inhibition of the
dimerization of the receptor induced by neurotrophines, or independently of the ligand,
and, on the other hand, at the cellular level, by inhibition of the proapoptotic effect

35 mediated by the p75"'" receptor.
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Thus, according to one of the subjects of the present invention, the compounds
of formula (l) exhibit a very advantageous inhibitory activity on p75"' " receptor
dimerization independently of its ligand.

The compounds according to the invention can therefore be used for the

5 preparation of medicaments, in particular of medicaments for use in preventing or
treating any pathological condition where the p75™"'" receptor is involved.

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 accepiable acid.

10 According to another of its aspects, a subject of the invention is a compound of
formula (I}, or an addition salt of the latter with a pharmaceutically acceptable acid for
the prevention or treatment of the pathological conditions indicated below.

Thus, the compounds according to the invention can be used, in humans or in

animals, in the treatment or prevention of various p75"~

-dependent conditions, such
15 as central and peripheral neurodegenerative diseases, for instance senile dementia,
epilepsy, Alzheimer's disease, Parkinson’s disease, Huntington’s chorea, Down's
syndrome, prion diseases, amnesia, schizophrenia, depression, bipolar disorder;
amyotrophic lateral sclerosis, multiple sclerosis; cardiovascular conditions, for instance
post-ischaemic cardiac damage, cardiomyopathies, myocardial infarction, heart failure,

20 cardiac ischaemia, cerebral infarction; peripheral neuropathies (of diabetic, traumatic
or iatrogenic origin); damage to the optic nerve and to the retina (retinal pigment
degeneration, glaucoma); retinal ischaemia; macular degeneration; spinal cord
fraumas and cranial traumas; atherosclerosis; stenocses; cicatrization disorders;
alopecia.

25 The compounds according to the invention may also be used in the treatment
of cancers, for instance lung cancer, thyroid cancer, pancreatic cancer, prostate
cancer, cancer of the small intestine and of the colon, or breast cancer, or in the
treatment of tumours, of metastases and of leukaemias.

The compounds according to the invention may aisc be used in the treatment

30 of respiratory disorders, for instance pulmonary inflammation, allergy, asthma and
chronic obstructive pulmonary disease.

The compounds according to the invention may also be used in the freatment
of cutaneous pain (in the skin, the subcutaneous tissués and the associated organs),
somatic pain, visceral pain (in the circuiatory, respiratory, gastro-intestinal, or

35 urogenital system}, and neurological pain.
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The compounds according to the invention may be used in the treatment of
chronic neuropathic and inflammatory pain and in the treatment of autocimmune
diseases, such as rheumatoid arthritis.

The compounds according to the invention may also be used in the treatment
of diseases such as ankylosing spondy! arthritis, pseriatic arthritis, or plaque psoriasis.

The compounds according to the invention may also be used in the treatment
of bone fractures, or in the treatmant or the prevention of bhone diseases such as
osteoporosis.

Thus, a subject of the present invention is a compound of formula (!) according
to the invention for preventing or treating any pathological condition where the p75"™~
receptor is involved or more particularly the pathological conditions as indicated above.

According to another of its aspects, the present invention relates to
pharmaceutical compositions comprising, as active ingredients, 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 chosen, according to the pharmaceutical form and the
method of administration desired, from among the customary 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, infratracheal, intranasal,
transdermic or rectal administration, the active ingredient of formula () above, or salt
thereof, may be administered in unit administration form, as a mixture with
conventional pharmaceutical excipients, to animals and to human beings for the
prevention or treatment of the disorders or diseases above.

The suitable unit administration forms comprise oral administration forms such
as tablets, hard or soft gel capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal, intraocular and intranasal administration
forms, forms for administration by inhalation, topical administration forms, parenteral,
such as transdermal, administration forms, subcutaneous, intramuscular or
intravenous administration forms, rectal administration forms and implants. For topical
application, the compounds according to the invention may be used in creams, gels,
ointments or [otions.

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

invention in tablet form may comprise the following components:
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treatnments in tﬂeptgﬁgﬂggﬂfﬁgﬁ%hygggg§ strain, and 24 hours after the
treatments in the case of the SK-N-BE Bep 75 strain, by quantification of
the DNA fragnent-associ ated cytoplasm c histones (cell death detection

ELI SA, Boehringer Mannheim Gernmany). The degrees of apopijosis are
expressed as anount of oligonucl eosones/ 105 cells. 25 Each val ue
corresponds to the nean of 9 experinental point$ distributed over 3

i ndependent experi nents. The conpounds formula (1) exhibit an
inhibitory activity onBNGF-i nduced apopto ith 1C50 val ues which range
from10-6 to 10-11M Forn\ exanpl e, % conpound ﬁb Eéanple No. 1 showed an

| C50 of 1.61 nM and the #0 pound npl e showed an 1050 of 52
nM Thus, the bini|ng of;_t conpou#ﬁs.ﬁécordlng to the invention to
the p75NTR receptor”i ed,N\on the one hand at the biochem cal |evel,
by inhibition of the d| R tion of the receptor induced by

neur ot r ophi nes, or |ndependently of the ligand, and, on the other hand, at
the cellular level, by inhibition of the proapoptotic effect 35 nedi ated by
the p75NTR redeptot. 22 Thus, according to one of the subjects of
t he present in%@ﬁﬂﬂ@w, the conmpounds of fornula (I) exhibit a very

advant ageous i nhigbjgt@eylactivity on p751, rmreceptor dinerization

i ndependently of ,its Ilgand The conpounds according to the

i nvention can thé» Bf ore be .used for the 5 preparation of nedicanents, in
particul ar of nedicanments for use in preventing or treating any

[LiC

pat hol ogi cal condition where the p75NTR receptor is involved. Thus,
according to another of its aspects, a skibject of the invention is
medi caments whi ch conprise a conpou formula (1), or an addition salt

of the latter with a pharnaceutlmpL?y acfiept abl e acid. 10According to

anot her of its aspects, a subject t helli nvention is a conpound of fornula
(I'), or an addition salt of the |at th a pharmaceutically acceptabl e
acid for the prevention or treatnent of the pathol ogical conditions

i ndi cated bel ow. Thus, the conpounds according to the invention can be
used, in humans or lQ.-N£§Fl}_anim%l in the treatnent or prevention of
various prodepend®idBHak Q&%&agﬁ%h 15 as central and periphera

neur odegener at i veordi seases, for instance senile denentia, epilepsy,

Al zheiner's qisegﬁqsaggﬂhg of Sh¢Ppge, Huntington's chorea, Down's
syndrome, prion seas mmesi a, schi zophreni a, depression, bipolar

di sorder; anyotrophic lateral sclerosis, nultiple sclerosis; cardiovascul ar
conditions, for instance post-ischaem c cardi ac damage, cardlonyopathles
myocardi al infarction, heart failure, 20Rbardiac ischaenia, cerebra

i nfarction; peripheral neur opat hi es f/'labetlc traumati c or iatrogenic

origin); damage to the optic ner nd tgf the retina (retinal pignent
degeneration, glaucoma); retinal iskghaemlja; macul ar degeneration; spinal
cord traumas and cranial traumas; at clerosis; stenoses; cicatrization

di sorders; al opecia. 25The conpounds according to the invention may al so be
used in the treatnent of cancers, for instance |ung cancer, thyroid cancer,

pancreatic cancer, prostate cancer, cancer of the small intestine and of
the colon, or breast cancer, or in the treatnent of tunours, of netastases
and of | eukaem as. The conpounds according to the invention nmay

al so be used in the treatnent 30 of respiratory disorders, for instance

pul nonary inflammation, allergy, asthma and chronic obstructive pul nonary
di sease. The conpounds according to the invention nay al so be used
in the treatnment of cutaneous pain (in the skin, the subcutaneous tissues
and the associ ated organs), somatic pain, visceral pain (in the
circulatory, respiratory, gastro-intestinal, or 35 urogenital systen), and
neur ol ogi cal pain. 23 The conpounds according to the invention nmay
be used in the treatnent of chronic neuropathic and i nflammatory pain and
in the treatment of autoi mmune di seases, such as rheumatoid arthritis. The
conpounds according to the invention may al so be used in the treatment 5 of



The conpounds according to the invention nmay al so be used in the treatnent
of bone fractures, or in the treatnent or the prevention of bone diseases
such as osteoporosis. Thus, a subject.of the present inventionis a
conpound of forrmula (I) according 10 %@ the invention for preventing or
treating any pathol ogi cal condition where the p75NTR receptor is involved
or nore particularly the pathological conditions as indicated above.
According to another of its aspects, the present invention relates to

phar maceut i cal conp05|t|ons conpr S|ng az acHgve |ngreqients a conpound

according to thdl ﬂﬂ@m,m‘;ﬁl{@%ﬁe oF & $reab e s%-ons contain an
et;]f ective dos;aI of hdéﬁﬂ% @pl]m @tgggradchgj‘t he |nvent| on, or a
pharmaceutical ly p o at | east one
pharmaceutical ly h@p?@ P&ﬂwq%i @ﬂ% nts are chosen,
according to the ;gtaupr@ce rom rg!Othle met hod of adm nistration
desired, from anppa] bhe: custorrary exci pi ents which are known to those
skilled in the afg 201 th anmaceut i cal conpositions of the present

i nvention for or @&B‘P\lﬂtﬁ 1é,lt'?'l‘ocut aneous, intranuscul ar, intravenous,
topical, local, intratracheal, intranasal, transder mc or rect_al

adm ni stration, the active i ngredl ent of forrrul a (1) above, or salt
..thereof, may be adm nistered in uni N admnistra form as a mxture with
conventi onal pharma al exci pt'ent to anigal sTa8hd to human beings for
the 25 prevention o t of the T &6r or dl ases above.

The suitable unit nisit r ati on corrpris ory mnistration forns
such as tablets, har d\gﬁ sof t I ri’ul es, po e granul es and oral

sol utions or suspensi R8ubl i ngual Mjccal i ntratPacheal , i ntraocul ar
and intranasal adm nistr for ms mynNi stration by

i nhal ation, topical admjni str t rnse, reral, 30 such as
transdermal , adm ni st ratfi on s bcut dheous, intramuscul ar or

i ntravenous adm ni stratlksqxﬁ %&f& Bstration fornms and inpl ants.
For topical application rrpound ccordingsto the invention may be
used in creans, gels, ointnen s or lotions. By way of exanpl e,
a unit admnistration form of a corrpound accordi ng to the 35 invention in
tablet formmy c rise t Wi _ng, cQ go ound accordi ng
to the invention%8€ Bé ‘fg’om% b H%ﬁ B ﬁg%)l 0se6.0 ng Mai ze
starch15.0 ng SWd]magedl'opﬁnyeanalﬂtlpﬂsm 2’61 avitidepenum st ear at €3. 0 ny

The dose of acti vedé,ﬁg; %eﬁ@?‘hl Eﬁgn-pgrhy@m y(Qeagh 0.01 to 100
ng/ kg, as one or %‘}; . In general, the
daily 10 dose of tT"ﬁkyE ¢rp %‘I%aﬁﬂ’ > v@htﬂegﬁ ”E{

141 onest effective
dose of the conpoudl§osygapnp it finosemethaxygnonps A p¥aNq Sro¥p; ect .

There may be partig@@DH;aS@©ak CONELe CONRORFELr NHEDR are
appropriate; such @i@ges do not depart romthe context of the invention.

According to the pra e dosage suitable for each patient
i s deternined byRs ?@Iéﬂ&(ﬁ‘l@hldl ng to the method of administration

and the wei ght andmﬁmformeof(ﬁb@tqfaanmdaddltlonm‘ltordl ng to anot her of

its aspects, the Sdlaihi’ﬂa{ﬁl%ré]ﬁmiﬁﬁﬁkﬂj of treating the
pat hol ogi cal co | on 'ﬁi a ve rises

admi ni stration¥ $ %%foraF Qc@gggp blrrpound accor di ng
to the 20 i nveab]a;msﬂwn%apdarmpen@%nﬂ)ycﬁiﬁﬂptﬁm&ﬁl ©Ort hereof. 25
Wat is clai relHEOR,; in the form of a base or of an acid addition salt.




1. A conpound of formula (1): in which: ms OCor 1; Ais: and Bis a
hydrogen atomor A is a hydrogen atomand Bis: R; R2 26 RL and R2, which
may be identical or different, are i pendently a hydrogen or hal ogen
atom a Cl-C4 al kyl, Cl1-C4 fluoroal kyt”, Cl-C2 perfluoroal kyl or Cl-C4

al koxy group or a trifluoromethoxy group; nis 1 or 2; R3is a group of
formula: "N -R4 1 Il rdihEaordingW. cldink 1kWheR4nR4 --m N f AN RS
where R4 and R5, whi ck?f?‘a g%entlggilnggycéziﬁpf%e’rent, are | ocated on any
avai |l abl e positions, é’t‘lés re independently a hydrogen or hal ogen atom a
hydroxyl, a G -C4 al k)A,l51C1-C4 fluoroal kyl, Cl-C2 perfluoroallqgl, ClL-C4

al koxy group, a trifluoronethoxy group, a cyano group, a COOH, COQCal kyl,
CONH2, CONR6R7 or NHCOR group, R R6 and R7 are a Cl-C6 alkyl; in the form

of a base or of an acid addition salt. Ri
R2~ ‘
N
and B is a hydrogen atom;

R1 and R2, which may be identical or different, are inde-
pendently a hydrogen or halogen atom, a C,-C, alkyl,
C,-C, fluoroalkyl, C,-C, perfluoroalkyl or ,-C, alkoxy
group or a trifluoromethoxy group;

nislor2;

R3 is a group of formula:

N .
N
'""L:/\—.\'—M /[ \]—M _—:K jT—Rex
’ 2
l\N//l © N”\RS N"\RS
AN

Y

——R4

where R4 and R5, which may be identical or different, are
located on any available positions and are independently
a hydrogen or halogen atom, a hydroxyl, a C,-C, alkyl,
C,-C, fluoroalkyl, C, -C, perfluoroalkylor C,-C, alkoxy
group, a trifluoromethoxy group, a cyano group, or a
COOH or COOaikyl group;

in the form of a base or of an acid addition salt.

4. A compound according to claim 1, wherein R1 is other
than H; in the form of a base or of an acid addition salt.

5. A compound according to claim 1, wherein R1 is in
position -2-, -3- or -4- and is a chlorine atom, or a CF3 radical,
and R2 is a hydrogen or a 3- or 4- Cl; in the form of a base or
of an acid addition salt.



2. A conpound according to claim1, wherein R4 and R5, which may be
identical or different, are |ocated on any available positions, and are

i ndependent | y CONHZ2, CONR6R7 or NHCOR. in the formof a base or of an acid
addition salt. 27 3. A conpound accoti ng to claiml1, wherein: mis 1; A
"is: R and Bis a hydrogen atom Rl and R2, which may be identical or
different, are inde- pendently a hydrogen or hal ogen atom a Cl-C4 al kyl,

fluoroal kyl, Cl-C2 perfl or oal kyl cl-C4 al koxy gro or .
trifluoromethoxy gr oupb- 4'4 pgmpoﬁpdg&c ng g '?-‘6‘5: :o‘f’ﬁgl_'@m:ls R4 -1 R4
/1" = R5ki N sNX - R52@ndyn?4mrazx-pyﬁmkﬁnywﬁmbs&bmanddmﬁthmmm may be

i dentical or dlffereRtS asad édclﬁt(ﬁﬁlin?@ ﬁf‘theaﬁﬁ Iﬁbé[ asl%oéﬂ f%pgcgnd are
i ndependently a hydro&&rtl or _hal ogen atom a roxy C

f1 uor oal kyl, Cl-C2 p8 1119&5 tkyl or Cl-C4 aI kox roup a trifluoromet hoxy
group, a cyano group, Br Agoonmmingk a ngIC agnmﬁpw en’emlngltmtheof a base

or of -an acid additi fsrn®afh base or of an acid addition salt.

8. A compound according to ciaim 1, wherein

R1 is 3-CF,;

R2 is 4-chloro;

R3 is a 2-pyridyl residue 5-substituted with a CF,; and

n=l;

in the form of a base or of an acid addition salt.

9. A compound according to claim 1 chosen from:

Compound No. 1: 4-{2-[4-(4-chloro-3-triflucrometh-
ylphenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-oxoethyl}-
1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;

Compound No. 2: 4-{2-{4-(4-chloro-3-trifluorometh-
ylphenyl)-3,6-dihydro-2H-pyridin-1-y1]-2-oxoethyl}-
1-(5-methylpyridin-2-yl)piperazin-2-one;

Compound No. 3: 4-{2-{4-(4-chlorophenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-oxoethyl}-1-(5-trifluoromethylpy-
ridin-2-yDpiperazin-2-one;

Compound No. 4: 4-{2-0x0-2-[4- (3—tnﬂuoromethyiphe-
nyl)-3,6-dihydro-2H-pyridin-1-ylJethyl }-1-pyridin-2-
ylpiperazin-2-one; |

Compound No. 5: 4-{2-[4-(4-chloro-3-triflucrometh-
ylphenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-oxoethyl }-
1-pynidin-2-ylpiperazin-2-one;

Compound No. 6: 4—{2-[4—(4-ch10rophenyl)—3,6-dihydro—
2H-pyridin-1-yl]-2-oxoethyl}-1-pyridin-2-yl-piper-
azin-2-one;

Compound No. 7: 4-{2-[4-(2,3-dichlorophenyl)-3,6-dihy-
dro-2H-pyridin-1-yl]-2-oxoethyl }-1-(5-trifluorometh-
ylpyridin-2-yl)piperazin-2-one;

Compound No. 8: 4-{2-[4-(4-chloropheny1)-3,6-dihydro-
2H-pyridin-1-yl]-2-oxoethyl}-1-(6-chloropyridin-2-yl)
plperazin-2-one;

Compound No. 9: 4-{2-}4-(3-chlorophenyl)-3,6-dihydro-
2H-pyridin-1-yl]-2-oxoethyl}-1-(5-trifluoromethylpy-

ridin-2-yl)piperazin-2-one;



4. A conpound according to claiml1, wherein RLis other than H, in the form

of a base or of an acid addition salt 5. A conpound according to claim
1, wherein Rl is in position -2-, 8r -4- and is a chlorine atom or a
CF3 radical, and R2 is a hydrogen or § or 4- d; in the formof a base

or of an aC|d addition salt rrpound a ord to claim1l,

wherein R3 is a 2opypauign pdpé‘{ﬂ%rf Uggpamethy bsfgﬂtuted with R4
and R5 as defined gnliky cﬁ‘o@Hy r{ﬁmki ]Ol-lmoéth l}biis(é -toiffuol an aci d addition

salt. 7. Acorrpow}%d’ﬁg erelnnl in the formof a
base or of an aci fp§| e%ﬁh ourfd r di to claim1l,
wherein RL is 3- 04- hl‘%{ @W?ﬁiﬂ ?ﬁéa due

5-substituted wit h6ethh7ﬁﬂi’p %Hepyn(hm l-yﬂ-i-lmoﬁﬂmyh}«dﬁ(Satrﬁ”ame or of an acid
addition salt. 9. ﬁilﬂﬁ}ahﬁ.z;bﬁém 1 chosen from Conpound No.
I uor 2:2%

1: 4-1244-(4- chI %7&4 -f4-chlorop3-trifluorometh-

yl phenyl) - 3, 6- d|
1-(5-trifl uor omet hylghpnyl) zill}yt)hm apyndin- Lydl-2 oxestuid- No. 2:

4- 1244- (4-chl or o- 31tp}tﬁdm@yﬁpi perazin-2-one;

| phenyl) - 3, 6-di Ny I

{ ?5 rrgt %yl pyri di razi n(gy%ﬁm% ﬂﬁi? cp ﬁo{z - (4

4- 1244- (4- chi orophS 933&%91@1; zn&lfipy 795&2 et hyl | -1- (5-trifl
uor onet hyl py-ri di nnﬂm—ﬂl—ﬂ]-ﬁeomthy Zitle2ronend No. 4:

4-12- 0x0-244- ( 3- i b'uS}id"N%t hyt A :?m Bl Mﬁﬁtﬁz@nﬁ’éﬁ?whbd' n-1-yl] ethyl

41{ FZ)){LI ((jlﬂfncﬁl o)rll)pg%y ﬁbd@ﬁ%ﬁﬁ% ﬁ%g &gﬁh lh?d%ﬂ'é% pyri di n4-y1] - 2- ox

oet hyl | - 1- pyri di n- 205Efy E}‘
4-1214- (4- chl or oilianpdind Nod. ﬂﬁdrm{ELq:wﬁqu(smﬁhbromethox -

A (200 (25 dfcﬁYéﬁﬁ%%'ﬁ @hﬁ’i@m%@lﬁy. eI 7

-y1l]-2-oxoethyll-1 ridi n-2-yppi_perazin-2-one; Conpound
No. 8: Compound No. 16: 4-12- [4 (4—chloro-¥-tnﬂuorome th-

4-1244- (4-chl oroph ‘%ﬁsdd Gﬁlﬁ(ﬂyf_lyqi} zl.nkoygﬁiy{}z.loqgnet hyl | -1-(6-chloro

pyridin-2-yl) plpe
T

4-1244- ( 3- chloroph
-1-(5-trifl uoro
4-1214-(4-trifluor -h,\ﬂ-duh dyd>2.B]- yrldm l-yl] 2-oxoethy1} 1-(5-
6- di hydr o- 2H pyri dltﬂ 12‘.5H9romet hyl pyri di n- 2- yepi pe

gt Pyl
oG hyar o- 2 pyr NP ”'%ﬁoﬁt{ﬁ FBIB T -2 yooi pe

rai m2-one; Conpourto pym in- -yl]- oxoethyl -1-(5-trifluorometh-
4-1244- (4-chl or o- S-yqpyﬁ(ﬂmoz @hﬁmob)ea:% 6- di hydro-2H -pyridin- 1

1] -2- oxoet hyl | 1-ggidy B Eh A 00y ROB . 13
ihfﬁrg“?:?r’ﬁ;sf‘ég ﬂ%ﬁ%@ ety

y1]2 2- ox<2)et hzllgl pi pd miﬂpganeﬁonpougd No. @?Mﬂ el e
4-12-oxo-215 te BRhA TR - waD=13- 5%@@] r_3|n -yfiethy
1-(5-trifiuo-ronet %ﬁﬂrd}ofﬁ-py g lgﬁﬁgt %f (gr}nﬂuorong
ylpyridin-2-yl)piperazin-2-one; or Compound No. 21:
4-{2-0x0-2-{5 (3-methoxypheny1)-3 6-dihydro-2H-py-
ridin-1-ylJethyl}-1-(5-trifluoromethylpyridin-2-y1)pip-
erazin-2-one;
in the form of a base or of an acid addition salt.
10. A process for preparing a compound of formula (I)
according fo claim 1,in which A, B, m, n, R3 are as defined in



Compound No. 15: 4-12-oxo0

-244-(3-trifluoronet hoxyl phenyl) -3, 6-di hydro-2H pyridin- 1-yljethyll- 1
-pyridin-2-yl pi perazi n-2- one; Conpoun ONo. 16:

4-1214- (4-chloro-3-trifluoronethyl phenyl) -2, 5-di hydropyrrol -1-yl]-2-oxoet hy
11-1-(5- trifluoronethyl pyridin-2-yppi perazin-2-one; Conpound No. 17:

4-1244-(3,5-bistrifluoronethyl.phenyl) -3, 6-di hydr o- 2H pyri,difs:|-yl]-2-oxoeth
JA1oTo (52 tr it uor GHEBND RPHPREING ok Jlrcaciae 8 BRotBdida No. ~16:
4-1244- ( 3- net hyl phemyia) 6- di hy-dro-211-pyridin-1-yl]-2-oxoethyll-1-(5-tri
fl uoronet h-yl pyri di n- 2- yppi per azi n-2-one; Conpound No. 19:

4-1244- phenyl- 3, 6-di hydr o- 2H pyri di n-1-y1] - 2-oxoet hyll-1-(5-trifl uoronet hyl
pyridi n-2- yl)pi perazi n-2-one; Conpound No. 20:

4- 12- 0xo0- 245- (2, 3- di chl or ophenyl) - 3, {1v)

6-di hydro-2H pyridin-I-yliethyl® 1-(5-trifluoronethyl pyridin-2-yfl pi perazin
-2-one; or Conpound No. 21: 4-12\ex0-245 -( J—Hal

- met hoxypheny1) - 3, 6- di hydr o- 2H pyf i di @?h“
ethyll-1-(5-trifluoronethyl pyLi

erazin-2-one; in the formof a
base or of an acid addition salt . ANgrocess for preparing a conpound
of formula (1) according to clai +/h,n whi@h A, B, m n, R3 are as defined
in 30 claiml1, conprising the step of reacting a conpound of formula (I1V)
(I'V) in which Hal is a halogen atom and a conpound of general formula
(VM): (V) in which.R3..5 defined in claiml1, in the presence of a base.
11. A pharmaceuti cd}’l"%‘b‘ﬁ]aﬁf}ltlﬁaﬁwf%#t P:hg a conpound of formula (I)
according to cl ai mahd acomppimd efgengrabfommlad¥apt abl e salt thereof, and at
| east one pharmaceutically acceptabl e exci pi ent.

M
/ io
H—N N—R3

in which R3 is as defined in claim 1, in the presence of a base.

11. A pharmaceutical composition comprising a com-
pound of formula () according to claim 1, or a pharmaceuti-
cally acceptable salt thereof, and at least one pharmaceuti-

cally acceptable excipient.



