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t unour necr GERIVAIBES OF PNBXOA: & hi1oPPERNZIN-2(ONE JPREPARATEIN METHOD A

G eene, Exp. Cell. Res. 7 recept or is
expressed in several cel ﬁ%&sgéﬁ Tﬁ'ﬁ%’*ﬂéﬁ'%@ﬁ?& functl ons have been
attributed to said 15 receptor: on the one hand, nodulation of the affinity

'n the absence BF P TR sh 5 g-Erthhnt BB harsowit hviEg Sudbe <

Mor eover5 tipdpenazin-atonephiane pnqmmsrmmsz 5-ldmﬂl©lpyl@<blr10jd]32-@ﬁéalkﬂ}tﬁp@@@m e of
i Nj ered to povverful

bi nding to,p/5NTR with a _high affinjty, _.an e .consi
p75NTR- dep8 rﬂﬁ'&ﬁg”?’%‘ﬁﬁ%éf’@ eaﬂéh?%&?geqfﬁ”‘ﬂ&%ﬁﬁ%erﬁm igype fereddel | 1 nes.
20 At the | eveThefcohipeusesntacedrdingr iothe BiesémNinverioy Kdvedhe affritgWor s

apoptosis Q i n_several pathol ogi cal condltlons such as anyotrophlc
| at er al Pz Ospguromﬁlneprege;gtefems' s, Al zheirmer's disease, Parkinson's
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NGF-t ype afgggvm;é Cgégg whi ch increase the activity of NGF on PCl12 cells.
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20 for 3P75NTR Reselts dVs. DalleBiencomioainds. Biel. MChgmh.y 268 akaet z8892ar88).exhi bi t
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30 potassium channels and cardiac arrhythm a". Nature 440 (7083): 463-9).
A subject of the present invention is novel conpounds which exhibit
affinity for P75NTR receptors and which do not have the drawbacks of high
met abol i zation and of strong hERG inhibition that the prior art conpounds
have. It therefore provides an advantage for the devel opnent of new

medi canent s, A | ect of the present invention is t
correspondma?ﬁgBQ/t%HgéBe]formJI a (l): inwhich: 5 - mi s%ﬁ?ﬂg&w@ng? R1
O /h (CF12)n -NN-R3 N ()mO and B is2a hydrogen atomor 10 Ais a
hydrogen atomand B is: Rl - Rl and R2, which nmay be identical or
different, are independently a hydrogen or halogen atom a Cl_C4 al kyl,

Cl- C4 fl uotakikaling s B3 iaHibitidy @ffeéts tof itidseangetiat protejnsgoroayon ddwth.rAs 8 1 or
2 - Ris rgsu%rtr?g B?SCN(T R ];eocregtlcjblr %I:ayé\a n'?adjorl ro'I:éA'in tﬁ§ ﬁegﬂla‘ﬁgﬁ AéHh%*n%"uronal plasticity
and in neuron-glia interactions, and thus represents a therapeutic target of choice for
promoting nerve regeneration.

) Beyond the nervous system and neurodegenerative diseases, it has been
suggested that p75"'" could play a role in cardiovascular diseases, such as
atherosclerosis and myocardial ischaemia (M. L. Bochaton-Pialat et al., Am. J. Pathol.,
1995,146, 1-6; H. Perlman, Circulation, 1997, 95, 981-987). Recent studies show an
increase in the expression of p75""~ and of neurotrophines, and a massive apoptosis

10 in atherosclerosis lesions.

NTR is an inflammation mediator (Rihl M. et

Several studies also suggest that p75
al., Ann. Rheum. Dis. 2005; 64(11):1542-9; Raychaudhuri S.P. et al., Prog. Brain. Res.
2004:146: 433-7, Tokuoka S. et al., Br. J . Pharmacol. 2001, 134: 1580—-1586).

P75"™R also plays an essential role in tumour biology.

NTR system or to

15 Many compounds are known to interact with the trkA/NGF/p75
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 question 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"R 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




R5R5R5 where R4 and R5, which may be identical or different, are | ocated on
any avail abl e positions and are independently a hydrogen or hal ogen atom a
hydroxyl, a Cl1-C4 al kyl, 20 Cl1-C4 fluoroal 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 corrpounds of formula (1) may conprise one or nore i rbon
at ons. TheQ’VQI%Q PHaP&ore exist in the formof enanti oﬁ‘%@ﬁrﬁ%édé}&éﬂq?

di astereoi soners. 25 These enantioners gnd di astereoi sonmers and al so

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

i nventi on. The conpounds of fornula (1) nmay exist in the form of
bases or ofoaflgH fij:on salts with acids. Such addition salts formpart of the
i nvention. These salts nmay be prepared with pharmaceutically

acceptabl e acids, but the 5 salts of other acids that are useful, for
exanple, for purifying or isolating the conpoundsgof fornula (I) also form
part of the invention. In thg context of the p ent i nvention: -
the term"a hal ogen atont is

nt ende CF-@ nea a rine, a chlorine, a
brom ne or an iodine; 10- &le/te " Pkyl "groyp™ s intended to mean: a
| i near or branched, satura i |c group. By way of exanples, nention
may be made of a Cl1-C4 al kyl gr u w® ch may represent a nethyl, ethyl,

propyl, isopropyl, butyl, isobutylor tert-butyl; - the term"a fluoroalkyl
group" is iirE\Fvﬁ]Bﬁi:ed to mean: an al kyl group of whi ch 15 one or nore hydrogen
atons have been substituted with a fluorine atom - the term"a

per f | uor darRyis @@rclip" is intended to nean: an al kyl group of which all the
hydrogen atgng have been substituted with a fluorine atom - the term"an
al koxy group” is intended to nean: an -0-al kyl group where the al kyl group

is as defined abBle. 20Anpng the conpounds of formula (1) which are

subj ect s ofgrz nventi on, anot her group of conpounds is constituted of
those for whish R4 and R5, which may be identical or different, are |ocated
on any avail abl e positions, and are independently CON H2, CONR6R7 or NHCOR,
R, R6 and RAdIBds adydesigena@tbras above; in the form of bases or of addition
salts with _acids. 25Anong the conpounds of forrmula (1) which are subjects

of the inventi on, another group of conpounds is constituted of the
conpound8 d&fisfadydugan@omiand BHis:.ch: - mis 1; -Ais: Rl

R1
R2
-R1 and R2, which may be identical or different, are independently a hydrogen or
halogen atom, a C;.C, alkyl, C-C, fluoroalkyl, C4+-C; perfluoroalkyl or C-C, alkoxy
group or a trifluoromethoxy group;
15 -nistor2;
- R3 is a group of formula:

(e (3 €

N” RS

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 C4-C, alkyl,
20 C,-C, fluoroalkyl, C;-C, perfluoroalkyl or C4-C, alkoxy group, a trifluoromethoxy group,
a cyano group, or a COOH, COOalkyl, CONH,, CONRGR7 or NHCOR group;
- R, R6 and R7 are a C4-C; alkyl.
The compounds of formula (I) may comprise one or more asymmetrical carbon
atoms. They may therefore exist in the form of enantiomers or diastereoisomers.

25 These enantiomers and diastereoisomers and also mixtures thereof, including racemic -




30 and B is a hydrogen atom - Rl and R2, which may be identical or
different, are independently a hydrogen or halogen atom a Cl_C4 al kyl,
Cl-C4 fluoroal kyl, Cl-C2 perfluoroal kyl or Cl-C4 al koxy group or a

trifluoromethoxy group; 5- nis lor 2; - RBis a group of formula:

T-RA&-RA NR5 RS /. B , |RAN R4 NN R5R5 where R4 and R5, which may
be identic or d| fferent are | ocated on any avail abl e i tions and are
independeng\@/ en or hal ogen atom a hydroxyl, %i Oz%/qa?ﬂ, Cl-c4

fl uoroal kyl Cl cz perfI uor oal kyl or Cla4C4 al koxy group, a trifluoronethoxy
group, a cyano group, or a COOH or COCal kyl group; in the formof bases or

of addition salts with acids. Anmong the conpounds of fornula (1)
whi ch are gmipirestBmebait BEthemvwRntibren, 10 anot her group of conpounds is
constituted of those for which RL is other than H, bei ng_ as defined

above; in the fbhPAPPYRLeSf yrmyle (Rdeeit PoH '%ﬁ‘letfgrwfttl‘?sﬁéioﬂgf addition saltj\npng

t he conpoupfls aéilis fSUchddaitibh sal¥Yorh pak @f Hebhwretisn.of the invention, another
group of corrpounds is constituted of the compounds for which: 15R1 is in

position -2-, -Bbesgrsalta maytbe Reepgrrshyith @harmaé;eatn@élr ageartaiia Acids. birtee

particulzr §a‘{ltsaof3 eyl BEISTRAD ar%r u@ef@F 3ok a&aﬁ?le %P%lﬁ?yrngg ot rQMIerr’iﬁ?letﬁ'e or a
3- or 4- halogen, nore particul arl : el se in position

2-, 3- or aomwdﬁef@rr@wradr)rarﬁ@farrpﬁappf@e@rn@nrwr caI and R2 |s a hydrogen
atorn or else R} th§cb,pe)pq,$me|¢}gse’}ﬁ,,pgnﬁghe phenyl and is a CF3 radical, and

R2 is in position 4- of the phenyl and is a 20 chlorine atom or else RL is
in position 2- ofth?rié”’phén}ﬁb%ﬂo#i)@nds iinderdeghicomene atflyaiinaarl chioripe q n
posi tion 3broﬁfmé$if‘arﬂt3&‘ﬂ¥| and is a chlorine atom and/or R3is a

2- pyri é)nnyl or a pP/rrmdrn , each substituted with R4 and R5 as defined
above; ®hd/or m =the; tepmi iant RkYK grawpofis Hateededto gneamidatlingar $al kranefiedn

aci ds. satur%f@?inﬂrlpn?ﬁc %pg §3§¥ of ew%é Hrfibn LR miESbt 2T, BPaige Mmade

of the compounds o Rl is 3-
group which may represent a methyl ethyl, propyl, rsopropyl butyl, isobutyl or

tert-butyl;
- the term “a fluoroalkyl group” is intended to mean: an alkyl group of which

15 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.

20 Among the compounds of formula (I) which are subjects 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,, CONR6RY7 or NHCOR, R, R6 and R7 being defined as above;
in the form of bases or of addition salts with acids.

25 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

30 and B is a hydrogen atom;

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



30R2 is 4-chloro; R3is a 2-pyridyl residue 5-substituted with a CF3; and n
=1, 6 in the formof bases or of addition salts with acids. Anong

t he conmpounds of formula (1) which are subjects of the invention, nmention
may in particular be made of the follow ng conpounds: 5- Conpound No. 1:
A4A-{214-(4-chloro-3-trifluoronethyl phenyl)- 3, 6-di hydro- 2H

i di n-1- - 2- | pyridi n-2- erazi n- 2- one;
Py&ﬁ{)guﬁd%_z%gé’ﬁ?&fsr}yl} 1-(5-trifluoromethyl py Pa/T/I)Zgzé)OQ/OSMW
4-{214-(4-chloro-3-trifluoronethyl phenygd) -3, 6-di hydr o- 2Hpyri di n- 1-y1] - 2- oxo
et hyl}-1-(5-net hyl pyridi n-2-y1) pi perazi n- 2- one; - Conpound No.

3: 4-{214-(4-chl orophenyl)-3, 6-di hydro-2Hpyridin-1-yl1l]-2- 10

oxoet hyl } - 1n63‘51 bF bf | uor omet hyl pyri di n-2-yl ) pi perazi n- 2- one; -
Conmpound No.

4-{2- 0x0- 2= B@J%ggqupquwwiﬁet hyl pheny1) - 3, 6- di hydr o- 2Hpyri di n-1-yliethyl}-1
- pyridin-2-yl pi perazi n-2npne Corrp und No. 5:

4-{214- (4- chI rog-triffu yl) i hydr o-2Hpyri di n- 1-y1] - 2- oxo
ethyl}-1-p [ = No. 6:

4-{ 214- (4 chI yr gngl y1] - 2-

oxoet hyl}- 1-pyridin-2-yl - i -Rme; R5 - Conpound No. 7:

4-{244- (2, 3-di chl orophenyl) - 3, 6-di hydro- 2H pyridi n-1-y1] - 2-

oxoet hy1} - whems- Ré jand Ry, mcmmquyba dientical g1 diffepent.aarienogateshen any available -
Conpoun 2- 20
oxoet hydi N?osglg:ns‘%ngr%ﬁ% V&?g;@rﬂi‘e@fl@? rﬂg&%één gﬁ; ﬁal@éﬁyﬁ&ﬂ gﬁy@r&yld%g %ﬂ(kl’
4-{244- ( 3- EhlCaiflopioaktyl]1 L4 @;@edluhsaaﬂwlmcp(}x aldpxy- droyp.)a mﬂuoromethoxy group

oxoet hy1} W 1) pi per azi n- 2- one;

Conmpound N%cg'aﬁwotérgﬂég)z ct(r@(t)lq dr !éﬁng[?%%r pheny1l) - 3, 6- di hydr o- 2H pyri di n- 1-
y1] - 2- oxoelniibhe form-qf Hases ¢r1qj@ddnttem hqltswmanldwiz y1) pi per azi n- 2-one; 25-
Conmpound No. 1 I h i di n-1-
Vi1 - 2- oxoet hy 1) TS A coripslids ¥R URREATADROSEY e uBleSls e piemin, € 1
Corrpoun‘d) Nanothexr:-group of compounds is constituted of those for wh|ch R1 is other than H, R2
4-{244- (4 romet hyl phenyl) - 3, 6- di hydr o- 2Hpyri di n- 1-y1] - 2- oxo0
et hyl}-1- pg‘%]%] Egdgrr@eldp%b%g%am n- 2- one; - Compound No. 13:

1- ( 6- chl oripgiye fadinref Bages) orspf pdditiorf galtshwitrapids- t r i f | uor onet hyl 30

pcgﬁggt) dBNg d'l?fb(r%r?g hE Q%Hpgbrqul of Kt X9 Sh P4 %ﬁﬁf@ét's ofzth%n?wentlon

4-{2- oxo- Za@ma-grwupfdmmn‘@nﬂmdwﬂsph&stmazd 8f the dbmpdumdsXbipwhickti n- 1- yl | et hyl} 1-
(5-trifdzuoronet ridi y1)pi pes azi n
412 oS 244. (3'Q¥ PH bidnZ? Ho%%y Bh‘{eﬁiffﬁ %hg @aﬁ‘dd?@ Wp%/ce?‘ngtgﬁ‘g 95']%{ bt hy1} -
1-pyridin- mrymmrp'ea azlhlnmﬂa aive), @5 CBgnpdivaid ahid. Rﬂ& a hydrogen or a 3- or 4-
4-{244- (4 [0 h di hydr.o-
oyrrol - 1oy et RetreliBhy B P AE B SR T s L HESTR0 2y B 5B 2- one:
- Corrpoundcrﬂa:nneila'a‘om or a CF3 radlcal and R2is a hydrogen atom or else R1 is in position 3-
4{2[4( I é%ﬁdl 2Hpyridin-1-yl1].-2-oxoeth
y1}-1- (5-tFi P? #E?rﬁ(/) rﬁg'fgly%‘ Pdli o%rf'é o the 'henyjf ahd is s
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 (!) for which:
R1 is 3-CF3;
30 R2 is 4-chloro;
R3 is a 2-pyridyl residue 5-substituted with a CFs; and
n=1,



- Conpound No. 18: 4-{214-(3-nethyl phenyl)- 3, 6-di hydr o- 2Fprridin-1-y1]-2-
5 oxoethyl}-1-(5-trifluoronethyl pyridin-2-yl)piperazin-2-one;

Conmpound No. 19: 4-{244-phenyl -3, 6-di hydro-2H pyri di n-1-y1] - 2- oxoethyl} 1
(5-trif|uoronethy|pyridin-2-y|)p|pera2|n 2- one, - Conmpound No. 20:
4-{2-0x0-2-[5-(2, 3-di chl orophenyl) -3, 6-di hydr o- ZFprridinl yl]ethyl}-1-(5-t
r|quoronE§§X ggrldln 2-y1) pi perazin-2-one; 10- Conmpound No. 21:

4-{2-oxo0-2 yphenyl) 3, 6-di hydr o- 2H pyri di n- PCT/FR2009/051117
yl]ethyl}-1- (5 trifluoromethyl pyridin-2gyl)pi 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 nakes it possible, on

the one hand, tp tRé IR basdLaHrlaU8itiby8atsiith ish as a hydroxyl or an am ne
during a synthesis and, on the other hand, to regenerate the intact

reactive function at the end of synthesis. Exanples of protective groups
and al so of theapBhYGHS défnp%bﬁé@%? 'f@r’ﬂntﬁé‘qn%hlgﬁFérré)ts%ﬁfebﬁno@fh% Hiv¥Rton, N

"Protective Groups Tn Organic Synthesis Geen et al., 2nd Edition (John
Wley & Sofgntiompay ineagtionarlop. mads of the iadpwiaacemapendst he i nvention, the

f I
mr@gupﬁl gmgeﬂé&ﬁboJrﬂrN‘&J 124{b)a-pd- &lBrroQﬁ?‘fﬂG%o%‘ﬁWﬂ\'e M@I) S% r(p?p,cess

01) (111) \ WrigireHpl-2rexoethii-0- (éftwuoromthylpyrldm 2+yb)ple©r@pmawme of formula (1) in
which A B M No@fh R .o 8324514 BghoRRRSoroRidh enyl)e%rda:;}dpa pfeact i on
of a corrpound of ove w'th a co d of formula
(V) as def Pyiigin-tiylreeoxaeityl ﬂr(ﬁgthbylnmdnbayl)mrmnt%onmose 5 skilled in the
e 1" e SR D LT o1
conpountf ofxoedrhil-&- tl\’lfmu!)mm\?t (pxidgin-2- ML)alpenazw(Zmneo (1V) in which A B,
T ogen ot ons” iSRRI GR35 lo BUETY oy sBRRED 2 10
(V) : pyridin-1-yllethyl}-1-pyridin- 2-ylp|perazm -2-0one;
- Compound No. 5: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-oxoethyl}-1-pyridin-2-ylpiperazin-2-one;
15 - Compound No. 6: 4-{2-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yi]-2-
oxoethyl}-1-pyridin-2-yl-piperazin-2-one;
- Compound No. 7: 4-{2-[4-(2,3-dichlorophenyl!)-3,6-dihydro-2H-pyridin-1-yl]-2-
oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 8: 4-{2-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
20 oxoethyl}-1-(6-chloropyridin-2-yl)piperazin-2-one;
- Compound No. 9: 4-{2-[4-(3-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 10: 4-{2-[4-(4-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-
yl]-2-oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
25 - Compound No. 11: 4-{2-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-
yl]-2-oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 12: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-oxoethyl}-1-pyridin-3-ylpiperazin-2-one;
- Compound No. 13: 1-(6-chloropyridin-3-yl)-4-{2-[4-(4-chloro-3-trifluoromethyl-
30 phenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-oxoethyl}piperazin-2-one;
- Compound No. 14: 4-{2-ox0-2-[5-(3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yljethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 15: 4-{2-ox0-2-[4-(3-trifluoromethoxylphenyl)-3,6-dihydro-2H-
pyridin-1-yllethyl}-1-pyridin-2-ylpiperazin-2-one;
35 - Compound No. 16: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-2,5-dihydro-




9 ,/1;) HN /NR3 (V) in which R3is as defined in general formula (l) in
the presence of a base, in a solvent as described in WD 03/104225. Thus, by
way of base, nention nay be nade of 5 organic bases such as triethylanine,
N, N-di i sopropyl am ne, diisopropyl ethylam ne (DPEA), or N nethyl norpholine
.or al kali metal carbonates or bicarbonates such as potassi um carbonate,
sodi um car bonate or sodi um bi carbonate and in the absence or in presence of
an al kali mPAOPHEPEY such as potassiumiodi de or sodiRFI/FBaPRRYOSHHE
reaction is carried out favourably in aysolvent such as acetonitrile, N N
10 di net hyl formam de (DWF), N-nethyl pyrrolidone (NWP), toluene or
propan-2-ol, at a tenperature between anbi ent tenperature and the refl ux

te”peratUr%yﬂf)l-i-b!jiz%%éftﬁﬂ}-ﬂ-égjﬂﬁlubﬁfrﬁgtﬁ idﬁ‘nﬂi-y@&;@&}siiﬁ@%n‘é" | s intended to
mean a tenperature between and 25C. of exanpl e, the reaction may

By way .
be carried out i &oMREURE Neehi&-Bfl4-<3aibistiforerebylateny)aftidibydirtat-i odi de in
| vent 188Gk 213 carried out i
a solven ?JSJﬁcﬁ]n-ﬂSyl]%xoeTﬁVIﬁn‘f 2 l?lb&aﬁeﬁwtygy&ﬁélﬁgéwgrpaeﬂark#rpg% ed out In a

m crowave reactor. e produc ormula (1) thus

obtained, R Ri; CRmpomad Nes18: Re2-[4ddmreihyinhenisl 3 bodihydre-dHiyridinetyivent s
comon! V5 USEedhit)-{ 18RSI Hdi byl drazidtGiheas, for example, by

hydr ol ysis of an ester group gl ve carboxyl it group. The
addition salts mEQ&Q&EﬁM&;ﬂ-@%PbW@MBY@@-%WM@H°f'|b21@(bath(/|}-)1- may be
20 obt ai negks_ A af 4 he.: opriate acid to the conpound of fornula
(1) in the(ésf ?ﬁ'ga'%g{sééﬁ’?@??ﬁm%'@%é Jgodrrr’%’ounols of formila (IV), in which RL
and R2 are as defpmpaunchiNos Ik 4dgrepoRbd2Sidighierapheny()i3)6-dibpdrotRd-pyrisiar ed by
reaction of_ Qur LAy {bL N b & ound of forrmula (111

f yﬂe&??ﬁﬂgggriﬁﬂ&fror%&ﬁm il-b gp?'}g%lreagm?zn&%{p (rn)

according to ne known to those the art 25 for exanple in
presenct of a baSempaurd N 2ie At{2-9x0-RdE«8intmdlbxXyphany() 3, 8-0ingdr®-2H-pyridinvht e

particul ar |yathdp e £ ﬂ%?h : [_} %( »Can. be obtained by reaction of
a correspok%ei n%pccﬁg@gﬁﬁ 0 )?Jgrn{jrﬁl a Fﬁf éz\@ 2@]@’ 10 in which A, B and mare
defined as in girtbe farmfafbasesor(af pdditipn salisavithyadids. t he form of an addition
salt wth an acid, and of a compound of formula (Il1l): (CH2)n-Hal Hal' O

(rer) in which n and Hal are as defined in fornmula (IV) and Hal' is a
hal ogen at om whi bk sEibaequebttextidhe iteral “pootectivief groemPg” Br intemdath ity madml & is a

hlori i . . . ;
o718 25 o THLALUEZEE W ok (SRR Th Tk Yl A28  5oorce
N- met hy| nohysioxyl v ani amiae shiring it syidsisasndli arhther athert hante to cédemeddte rtne

tetrahyd o j f
t erper at ur Ehast Pl KRR e S betyigs SRR SPRiERLE Bl diisa o
formul ae (©fl theamethpdls of pentectigs remdadfl depeatactioncaral divenaindiPratbttive dBroups ibe

d ' . -t il in th : Th
Bompounds SIS o Re & f AR eelior 0 Aok Bonednt ReBaRa (1)) are
pr epar e2f accor dinnaccoaiames lwditisthi ioventibo, theoseniunts efl genefahéraiuta (IVlaey can

gghgrngpg_r egrepgl%ﬁ a%é&g}?\lg‘?o thaec&&r:edsisr\lh%iéhofoho%_process whi ch follows: 15 11

Scheme 1:




R3- X
OH X

I
Il HOO O OH (Vi)1(IX) HNNR3 (V) Deprotection Pg-NN-R3 (XlI)

WO 2009/150387 PCT/FR2009/051117

(CH,),—Hal
CNH + Hal'~<
(1h i)
(CHz) —Hal + H—N N—R3
C« -

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

Q -<(CH2) —Hal
(V)

in which A, B, m and n are as defined in general formula (I) and Hal represents a

of formula (IV):

10 halogen atom, for example chlorine,

and of a compound of general formula (V):

(M1) H2N (X) R3-N NH Pg Pat hway 1 Pat hway 2 r COOEt N- Pg HOO O
I




More particularly, the conmpound of forrmula (V) can be prepared froma 5
correspondi ng conpound of fornmula (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 idic medium in the presence of a catalyst, such _as
Pd/ C. 10ThéN85ﬁ%@U%§3§% fornula (XI) can be obtained fr%@@5£88@ﬂgﬁﬁﬂ7of
formula (MII1) in which R3is as definedin formula (1) and Pg is a
protective group, in the presence of a conpound of formula (VI). Cenerally,
this reaction is carried out at a tenperature between anbi ent tenperature
and the boiling point of the reaction m xtgre that nay conprise water.
15Al ternatively, the conpound of formula {(XI ) can be obtained froma
conpound of forrmula (IX) by reaction jth\al kaline hydrides in inert
sol vents such as tol uene, dinethykﬁoNgEHL?e—ﬁm di met hyl sul phoxi de, at a
tenperature of between anbi ent tenper e and the boiling point of the
reaction m xture. The conmpound of formula (IX) can be obtained froma
conpound of fornula 20 (VI11) by reacti©®f with ethyl bronpacetate or ethyl
chl or oacet i i r of a
base such asnien [als t8 el hehBrap irRioRl i 1 Bleaiee Oy D438, PLESSUAE, Cry
t enper at ur @S HRECHRRS HoWQ K/ 194RAS. Thus; thy wawef ibese, nngntianemay be naHe of
conpounds o ) bt ainne gy : : (Vi)
5 OlordeidTbhsed Yubh )asC @ %@@5,( Il\g]ﬁgiru{%&ﬁgbﬂarﬁlﬂﬁ:glﬂog rdyeiRidhiné

in\/\hichR?,lsasdeflnedlnfi(; I's a such as

chlorine, $PPRALIRE Wrmedieipercbeling efoalfsallmetal fearamateseor( biparbenates shctPgsi s a

protective Pefa@émmac%rﬁ’cﬁi‘a'té?%@dm é&sm&t@%éﬂdid% bicTMRLR ing intﬂl(\;'é §R£e?@8t Lon is
etween a t tenp e bo

. .OII'.
carried out at a tenperature I en erature an Irrng

poi nt of t KePeeerae fframalkalumetal iodide syshiasrreitasgium fedideraycediimatodisiediThg t o

t he i nvent i QRtigONRN i t S t.ste | St NGl 1) i t he
desired (gr o_duc't g%t aci%ﬁ%éi. @6&%@?@#&3 '? otaa%gf/%@rs ﬁo%hi tglg %g%tégit@é ;}Q’glubj ect
of the 1hvéimstyiforranideo(Dimp dumethylpyrrelsione | (NMRA)Violusnsl ar(@epm2-oHadt § 4m

(1V) tenﬁﬁbrm}ecgetﬁee#anﬁ;%'?@erﬂpé?‘%tgrécjﬁr{ﬂ fHROrefidx léﬁ;%g&ﬁ%?% tég rsg'é'{gﬁt. (1)

and Hal is_a hal ogen atom exanp orine; 1nt ses or of
addi ti on s&he der famkientdtempemtarae iseintaonpd e dreaar @ terhparsiureabetweearirend at es
for synthesig ng, SR ; (L —— rid ng.
conpounds and {%e %gﬁt ant s,’qﬁ%?%ccﬁgrﬁreﬂjégy%eaé\%“% Ol\J/\’nggh% E%S%@:taeh%#d;@ 6™ t he

pr epar at i obicathepalef and spdiumdedide irba golvantesuch raseDMF aThey reaction shprefenably

descri bgfl Lo thEudil i | se can be prepared according to nethods
whi ch are 2 r'dé;g%trlﬁézﬁle'{oﬁéreeé{%%oﬁ' whi ch are known to those skilled in the

art. The |1 tiel podiuals efkganstal fordedzc(l) thes bbiained eRAR &t R2)R4o R5¢ &6} and

conmpounds r C i i i The c ounds are not
T ng. o can BRHENHR 1) hokirdfe SR Pseq AP ATRAIR Hhe A csRep. « ne
conpounds fxexginple] kychydedlysis tfcarkester grouste givevaarboxylibgrduabl e herei nafter,
which illustr C i.cal derures and the physical 25 properties of
some corrpoundg-hgecsz'?:(?)C!rh(?;cinn%(?t{snovﬁ aﬁ%ﬁ@gﬁ‘]heo%qmpounds oﬁ-ﬁ%rYei;@JEf%rrwﬁg (Igé%‘%e%%rri ed
out usidfy ebtaihed hpBEddiion ohtheGPpReriateXitid/xthe otrpourd)of fopeda i)t tte fies s
spectrorrett!;%/seif&r;n_trap detector and a diode array detector. The

0

condi tions r anal ysis by liquid chromat ography coupled to nmass 30
spectronetry (T@ ththpB)ndaref folraulh oV )ow mdich- R¢ indnRL agé aghdefiney Sbe thcA

compounds of formula (I), can be prepared by reaction of a compound of formula (l1)
with a compound of formula (ll) according to methods known to those skilled in the art
25 for example in presence of a base in a solvent as described in W003/104225.
More particularly, the compounds of formula (IV) can be obtained by reaction of a
corresponding compound of formula (I1):

A/ NH
m

(N



WO 2009/ 150387PCT/ FR2009/ 051117 13 Eluent A = H20 + 0.01% TFA Eluent B =
CH3CN Gradient of 98% of Ato 95%of B in 10 mnutes, then elution with 95%
of Bfor 5 mnutes. 5- Flowrate 0.5 m/mnute; tenperature 40C |njection
of 2 pL of solution at 0.1 ng/m in a mxture of CH3CN. H20 = 9:1 -
.chromat ographi c system B Eluent A = H20 + 0.05% TFA El uent B = CH3CN +
0.035% TFA 10- Gradient of 98%of Ato 95%of B in 12 mnutes, then elution
with 95% oWW®2P09/190387nut es. Flow rate 0.7 m/ninute; t&npeReOHBI4HE
Injection of 2 pL of solution at 0.1 ngfgrl in a m xture of CH3CN. H20 = 9:1
- chromat ogr aphi ¢ system C 15El uent A = anmoni um acetate buffer 5 MM pH 6.5
Eluent B = CH3CN Gradient of 98% of Ato 95%of B in 10 mnutes, then
elution w ifiedeoh hd. ard Bfire &Sin #:én@\’!él feHhfiPap omlér@IHﬁﬁH fhie OARBERAL UT €
4OC 20l nj ection of pL solution a In m Xt ure of CN: H20
9:1 The pqa@mmaétvaﬂearuw@cané@fwowoamd sz‘ermtﬂa (H): The col ums used are
C18 colums with a particle size betwegp,d angd 4 pm preferably 3.5 pm For
the mass spectrometry part: 25I onl'ﬁ Kon de: positive el ectrospray
(API - ES polarity+) Scanning from 120 t\g 1500 unma The proton nucl ear
magneti c resonance (1H NVR) spectra were recorded under the follow ng
conditions: 30a) at 500 Mz on a BHlker machine equi pped with an Avance |11
consol e; 0, e
consol o, hevip Rard Fiabhlothsethel iR GALAERGF gt Bt B Etn
f requendy. mh@ead!ﬂjﬂle&lloaﬂlfbmt-tﬂefﬁrab:by,d‘l?éiﬂ%l@pblphlz&aatpm signals are the
follow ng: s 1 t. = i . = 0
mil tiplet. :Tﬁ’%{]r%lf Ecn %dgen%%@igaﬁl%ﬁ%tﬁ in e p%!arttéemo?ta bQéE, such Qg
trlethylamlne N,N-diisopropylethylamine or N-methylmorpholine, in a solvent such as

dichloromethane, chloroform, tetrahydrofuran or dioxane or a mixture of these solvents

and at a temperature of between 0°C and ambient temperature. The compounds of

10 formulae (II) and (Ill) are generally commercially available 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 (1), 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




doublet, t = triplet, g = quadruplet. * = not integratable because of
interference with a broad peak due to water. ** = not integratable because
of interference with a peak due to the NVWR solvent. 15 2Xm= two partially
superinposed nmultiplets. Preparation 1

-1-(5-Trifluoronet hyl pyridin-2-yl)pi perazi n-2-one hydrochloride 5 10 g of

2-chloro-5-(trifluoromnethyl)pyridine (conpound of formula éVII and 40.5
m of N beMNPRPHYPEREdi ani ne” (conpound of formul a (X)f(%T/eRM%mé? 135C
for 6 hours in a round-bottoned flask. {khe m 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 purified bysihaagd2:10 chr omat ography. The isol ated product (conmpound of
formula (MI1)), I4 g, is solubilized in 200 M of a 2N solution of HCI. 30
g of trineric glyoxal dih drat e onpound VI), are agﬂ§g and the mixture is
|l eft stirring at anbient tenp kﬁture for 72£§9_rs It'TS extracted with

et hyl acetatg_a%he resul ting Sroduct is dri &n evaporated to dryness;

t he crude pr duct thus obtalned TS parified by fIQ§|)chronatography. The

i sol ated 15 pgvoduct (conmpound of formula (1X)), 10 g, | ath@dybi lized in 450
n of ethanol, and then 15 m of a solutigp o 1isopropa:FI sat ur@iss W th
HCI and 3 g of Pd/C at 10% are added. The mxture is lefft to Tééct under a
hydrogen streamfor 4 hours at at [ se\of 40C. They resulfti ng product
is filtered and evaporated to dryn%%% nd 3 of the title Npgund are
obt ai ned (conpound of formula (V))HMPtiongeHpoi nt 20 RBSN287C. Preparation 2
1- (5- Met hyl pyridi n-2-yl) pi perazi n-2-one hydrochl ori de 4H7 g of

2-chl or o- 5- met hyl pyri di ne (conpound ofY¥ornula (VI1)) and 25 m of 25

N- benzyl et hyl enedi am ne (conpound of fornmula (X)) are hgated at 135C for 5
hours in a round-bottoned flask. The m xture i s poured ijnto water and the
resulting mxtureds extracted with ethyl acetate. The resulting product is
dried and evap, ed to dryness; the crude product thzs obtained is

purified bM_f ash\ chr omat ogr aphy. A product of 3.6 /s i1solated (conmpound

of formula (WII1)). 301.5 g ofPephiediopr oduct are sofubiNized in 3 m of
but anol . 0.85 f pot assi umcarboerate and 1. 0@9_gNof 'P'h_)ﬁ3 bronpacetate are
added and the mixture is heated at reflux tenperat for 3 hours. It is

poured into wat®r and extracted with et hyl acetate. The resulting product
is dried and evaporated to dryness; the crude produ@?’) thus obtained (2 Q)
is purified by flash chromatography. The isol ated product (conmpound of 35
formula (1X)), 1 g, is then solubilized in toluene and then this solution
is slowy addddore patigulady, thescerspennst ofiformagen(V)t eana beuprepatsidofroof 20. 25 g

of sodi gm L e &&/o qu;fl)f : : ) m inS at ed
at the Pef%&g?ﬂﬁf)ﬁ%t rc9eu§1 or %rﬁ-rﬁx(ljazué(slf“u? %:Céq%ééﬁr%dde;ﬁﬂggmmﬁrépga@daﬁe
resul ting fa istapeotedive areurcfos dhevhitiogen latdm, sstish asehenTyie Thieseddtiongaprieduct i s
dried and SyaRas : f 4 Sy Lped in
the form o%yan OL?PG%EISIWMS%%%P%%E (;IP ﬁufg"%’%’5°8m?‘§ﬁ[?ﬁ§ {s?'(ag% lﬂ%‘% 'ﬁlz?'té%b?’n 25 m
of et hanolgengrady.tthiemeactisn ig casfiechowtan an moidicahediwopin dpeaprebersatafimatatalysti t h  HCI
and 0.3 g Pfn L0¥yRe/ C are added. The mixture is left to react under a

hydrogen streamtor 4 hours at a tenperature of 40C. The resulting product
is filtlered ardeescapmauat ed farmida (XHozannbe ahthir@d3frgmaf compowanpofomchuaf t he

3o oro. SOPTIRHRPRELSRAAEY eI hSre B P 514y iy
| 1] - 1- et hameneace of a compound of formula (V1). 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 solvents 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



154[ 3-(Tri fl uoronet hyl ) - 4-chl oropheny1l] - 3, 6-di hydro- 1( 2H) - pyri di ne

hydr ochl ori de (conmpound of fornmula (I1)) (3.94g) and 3.8 nml of
triethylamine in 33.5 nl of dichloronethane are cooled to OC.

2- Chl oroacetyl chloride (conpound of fornula (111)) is added dropw se and
.the mxture is left stirring for 1 h 30. Water is added and the resulting
m xture is extracted wth dichl oronethane. The organi chhase is dried over
20 Na2so4, WP1208Pda03f{d evapor at ed under vacuum GI/PRYPIGHO1HA7
conmpound are obtained in the form of amzanorphous solid (conmpound of
formula (1V)). Exanple 1: 25 ConpoundNo. 1:
4-{214-(4-chloro-3-trifluoronethyl phenyl)-3, 6-di hydro-2H

pyridi n- 1- yekhpetatiO @F Meivkch- ARbibhi {dmpirairt Byd By bemﬁq Poik )Pt r8Zdtign 2- one
and the hydrochl oride thereof A mxture of conpound of preparation 3 (0.49
nmg) , corrpom%iur@f preparation 1 (0.4 ng), potassiumcarbonate (0.41 g), and
sodi um i odi de {rRe %%ohﬁh Zf ermﬂfa @ﬁll)déémﬁé‘)bb{aﬂ{eﬁ%rﬁ% ESmpiAbest fonda

m crowave reactor at 180 m nutes. The reaction mXxture is poured
into wat er (Mhdn wht@hrpe%@laﬁudﬁ@neﬁ 'iathﬁ”é”a §) and Xdca balogen atost, kyeh azehlatine, The
or gani ¢ h i B@\g@ 0. 700 ny
of crudeyp?gﬁgc?e%\dcﬁgogwgé% of %ffngblg$?§% %ﬂg@}% ég ??twégg g;fyglsl i ca
gel col umdefinegniat Egmalgh(Viile| @em%wlybéhlﬁgreeatrqm isdcastied vaut hataa Aeperaturef

cycl ohexan I epar ed by

addi ng a sglétﬁ;telggr?mc? ﬁ%ﬁﬂpgr?nyté%thﬁ%B?@%%ﬁé gé%lgﬁ& @8(8% of the title
conpound are ofpHenay. themprecessnaiccoBlimg to the inventigy GmmISGGnib@ sPpequents (bs,
**); 2.63 ) 5375(m1H) 3.96 (bs,
o 4 18 ét'rghb |_%ns’cmé lﬁ%o%bﬁétﬁe{%esggg Bro%tja%bgéﬁhedg 774 780 (m
1H), 7 ‘gb_7 85A¢earding{fo amptier qf its aspectrysubjag) of tgezr@/e(\ﬂ@ ISﬁiSO:CC@I&p;OUﬂQQ =
2Hz, g3t . Exanple 2: 10 ConpoundNo. 2:

4- {214 (4 chI or o- é rifluoromethyl phenyl)- 3, 6-di hydro- 2H

pyridi n-1-y1] - 2- oxoet hyl} - 1- (5- meBhyl pyri di n- 2-y1) pi per azi n- 2- oneandt he
hydr ochl ori de thereof The oundGo)ihblalitl e is obtained by
carrying out the procedure as 1§ in Exanple 1, but using the
conmpound of preparation 2 in place\of,A£ he \sonmpound of preparation 1. M-H+
mz 493 (Machine a). 5 (ppm dnmso-d6):'m2.32 (s, 3H), 2.56 (m 1H), 2.65 (m
1H), 3.10 - 3.60 (m *), 3.64 (m 1H?V 3.77 (m 1H), 3.98 (m 2H), 4.05
24.51 (m 6H), 6.41 (m 20 1H), 7.69'dd, J= 8.4 and 2.0Hz, 1H), 7.73 (d,
Eii_i)SHz, 1H), 7. 7ih-whiclB R, (BN m24d n7ar83deﬁ‘lh§'d ad=in%edleral fddiula 8) Shd(R4l, isJ& 2Hz,

halogen atom, for example chlorine; in the form of bases or of addition salts with acids.
15 These compounds are of use as intermediates for synthesizing the compounds of
formula (l).

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
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Eluent A = H,O + 0.01% TFA
- Eluent B = CHsCN
- Gradient of 98% of A to 95% of B in 10 minutes, then elution with 95% of B for
5 minutes.
5 - Flow rate 0.5 ml/minute; temperature 40°C
- Injection of 2 uL of solution at 0.1 mg/m! in a mixture of CH;CN:H,O = 9:1
- chromatographic system B
- Eluent A=H,0 + 0.05% TFA
- Eluent B = CH;CN + 0.035% TFA
10 - Gradient of 98% of A to 95% of B in 12 minutes, then elution with 95% of B for
3 minutes.
- Flow rate 0.7 ml/minute; temperature 40°C
- Injection of 2 yL of solution at 0.1 mg/ml in a mixture of CH;CN:H,O = 9:1
-chromatographic system C
15 - Eluent A = ammonium acetate buffer 5 mM pH 6.5
- Eluent B = CHsCN
- Gradient of 98% of A to 95% of B in 10 minutes, then elution with 95% of B for
5 minutes.
- Flow rate 0.5 mi/minute; temperature 40°C
20 - Injection of 2 uL of solution at 0.1 mg/ml in a mixture of CH;CN:H,O = 9:1
The products are detected by UV at 220 nm.
The columns used are C18 columns with a particle size between 2 and 4 ym,
preferably 3.5 um.
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 Ill 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
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doublet, t = triplet, g = quadruplet.
* = not integratable because of interference with a broad peak due to water.

= not integratable because of interference with a peak due to the NMR
solvent.
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2Xm = two partially superimposed mulitiplets.

Preparation 1
1-(5-Trifluoromethylpyridin-2-yl)piperazin-2-one hydrochloride
5 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
10 chromatography. The isolated product (compound of formula (VIII)), 14 g, is solubilized
in 200 ml of a 2N solution of HCI. 30 g of trimeric glyoxal dihydrate (compound VI), 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
15 product (compound of formula (1X)), 10 g, is solubilized in 450 mi of ethanol, and then
15 mi of a solution of isopropanol saturated with HCl 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
20 205-207°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 ml of

25 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 (VII})).

30 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

35 formula (IX)), 1 g, is then solubilized in toluene and then this solution is slowly added,



163 --
11

10

15

20

25

30

6 H1---.., 1 --N1-- 112- 115 M+ 411 r.t. 5.4 Method A 7
N1 -- 145- 146 M+ 513 r.t. 6.9 Method A 8

WO 2009/150387 PCT/FR2009/051117

16

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 1.5ml of a solution of
isopropanol saturated with HCl 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-chlorophenyl}-1-[3,6-dihydro-
1(2H)pyridinyi]]-1-ethanone

4-[3-(Trifluoromethyl)-4-chlorophenyl]-3,6-dihydro-1(2H)-pyridine hydrochloride
(compound of formula (Il)) (3.94g) and 3.8 ml of triethylamine in 33.5ml of
dichloromethane are cooled to 0°C. 2-Chloroacetyl chloride (compound of formula (lI1))
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
Na,S0,, 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-trifluoromethylphenyl)-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,SO,, 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

c)

H
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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 obtained.
M+H" = m/z 547
3 (ppm, dmso-d6). 2.55 (bs, **); 2.63 (m, **); 3.43-3-54 (m, 2H); 3.65 (m, *);
5 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:

10 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
15 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). 3 (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,
20 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:
25 - in the “salt” column, “-” represents a compound in the form of a free base,

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

Table

30
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N Method A
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N Method A
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3 | - 143 rt. 7.9
N Method C
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N Method A |
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N Method A
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ol N/
Method A
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NToa Method A
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N 151
Method A
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N Method C
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N Method A
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Method A
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Method A

The compounds according to the invention were the subject of biochemical

studies.
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Cell culture:

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
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
pyruvate (1 mM) and glutamine (4 mM). For the SK-N-BE Bep 75 cells, hygromycin
(200 w1/20ml 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,
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 uM). The specific binding is calculated by the difference between the total binding
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% (ICs;) of the binding of '®I NGF to the
p75""R receptor, of the compounds according to the invention are low and vary from
10° to 107" M.

The compounds of formula (I} exhibit an activity in this test, with ICs, 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

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* cells/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. Supernatant is then added, this supernatant
being derived from the culture of HEK293 human cells of renal origin expressing, after
48 h of transfection, and secreting a soluble form of the p75" TR receptor (extraceliular
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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
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%
(ICso) of the dimerization of the p75"™" receptor, of the compounds according to the
invention, are low and vary from 10° to 107" M.

For example, the compounds of Examples No. 1, 2 and 3 showed respectively
ICso 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), (105 cells/iwell) in an
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/ml), 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
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.
Each value corresponds to the mean of 9 experimental points distributed over 3
independent experiments.

The compounds of formula () exhibit an inhibitory activity on NGF-induced
apoptosis, with ICs, 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
Example No. 5 showed an ICs, 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

mediated by the p75™'" receptor.
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Thus, according to one of the subjects of the present invention, the compounds

NTR

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
preparation of medicaments, in particular of medicaments for use in preventing or

5NTR receptor is involved.

treating any pathological condition where the p7

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.

According to another of its aspects, a subject of the invention is a compound of
formula (1), 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
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,
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
traumas and cranial traumas; atherosclerosis; stenoses; cicatrization disorders;
alopecia.

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 also be used in the treatment
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 treatment
of cutaneous pain (in the skin, the subcutaneous tissueé and the associated organs),

somatic pain, visceral pain (in the circufatory, respiratory, gastro-intestinal, or

urogenital system), and neurological pain.
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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

15 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.

20 In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermic or rectal administration, the active ingredient of formula (1) 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

25 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,

30 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 lotions.

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

35 invention in tablet form may comprise the following components:
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The cel | s (humarMaigeisiaighast ona strai ns SH SY-5Y and BKOMJBE Bep 75) are

pl aced i 35 mm gl (e s (Biocoat coll ), (105

cel | s/wel%l) in a%%?ﬁy@ﬁe%%%egh@gﬁwe medi um con?%?ﬁm% 5% of FCS for 24
h. The cul ture nMagnesiunssterate r enoved, the cells are3.0imgged with PBS

(Dul becco' s phosphate buffered saline), and then either fresh nedi um

cont ai ni ng 5% FCS, or medi um containing NG- (at the concentration of 10

ng/ M), or p-amihei dopepifi deive Abgretint (atminibiered peendayatmaynredch10.00Mo i S

fo the | nveldtindfol fb SHECPIBRENR e pBRRAH 8 02 o sl P RIP R RoRE R GRS HEM . o
t r eat merf0s daset ¢fetheasempdurtdhef Bié B¥ebiiors wilaibe, thanidwadt bffeotive addser oft ke

treatnents (| of: t -N.BE Bep 7 train, by quantification of
t he DNA fradé)nﬂqeprt?pﬁ%g o%lea%feptjr&g%ﬂép%\g?mpguﬁ? Et? 'es (cell death detection
ELI SA, Boehr i ngédiheMamal dermart@elareaygs whdre hilthgr eckbwef dagnet @sé sp@bpriate;

expressed of, ol i.gonucl egsopes/ 105 cel | s.. 25 Fach val ue
corres pondgs%f: @%géﬁgﬁ 'J(‘)#t @ep&ﬂpﬁﬁn t‘é?nq%i ﬁt Jg'ed'ing‘f'}t'ioﬂu gorging, togthe
i ndependentcuetop@ry meadtse, the dosadéesuitattp ofondeachf pétiantrus addiérmisedhibyi thean

i nhi bi tqQry Lyt - NGE-1 nduced optosis, wth |1C50 val ues whi ch range
from 1018 wBTHEEh ApSlsy BRGNS AESBLRSkarr B meannpl S RePerg "an

| C50 of 1. aaidpdtientd t he conpound of 30 Exanple No. 5 showed an | C50 of 52
nM Thus, e bj ndi of . t.he conpoynds according to the invention to
the p75NTR recz‘ﬁf"%@migs{or 8?{’]‘8‘3& gl s AFPERE: ?h?eprféﬁat &Ve?tﬁ’é’ B'FBc'ﬁ@Fﬁscgq 3 evel ,
by i nhi bi t inwethad of treatthigntbei pattiol@yicad fcohditoriscingichetl dbadelcRBicd omprises the
neurotrophgﬁes. oq.in e enQen{kﬁ of %he.li and,_ and, on éhe ot her hand, at
the cel | ul &NESHEtONLI0 A patigNt | AL ?‘Hlé(ep‘?%ﬁp?fp? FOMPorRd @eeordingntedingt ed by
t he p75RORinveatiot, of a phd@naceutically Abstpiabds s dleregi.t o one of the subjects of
the present invention, the conmpounds of fornula (1) exhibit a very

advant ageous inhibitory activity on p75NTR receptor dinerization

i ndependently of its ligand. The conpounds according to the invention can
therefore be used for the 5 preparation of nedicanments, in particular of
medi canents for use in preventing or treating any pathol ogi cal condition
where the p75NTR receptor is invol ved. Thus, according to anot her of
its aspects, a subject of the invention is nmedi canents which conprise a
conmpound of forrmula (1), or an addition salt of the latter with a
pharmaceutically acceptable acid. 10According to another of its aspects, a
subj ect of the invention is a conpound of fornmula (1), or an addition salt
of the latter with a pharnaceutically acceptable acid for the prevention or
treatment of the pathol ogical conditions indicated below Thus, the
conpounds according to the invention can be used, in humans or in NTR_
animals, in the treatnent or prevention of various p7-dependent conditions,
such 15 as central and peripheral neurodegenerative diseases, for instance
senil e denentia, epilepsy, Al zheinmer's disease, Parkinson' s disease,

Hunti ngton's chorea, Down's syndrone, prion di seases, ammesi a,

schi zophreni a, depression, bipolar disorder; amyotrophic |ateral sclerosis,
mul ti pl e sclerosis; cardiovascul ar conditions, for instance post-ischaemc
cardi ac damage, cardi omyopat hies, nyocardial infarction, heart failure,




20 cardi ac ischaem a, cerebral infarction; peripheral neuropathies (of

di abetic, traumatic or iatrogenic origin); damage to the optic nerve and to
the retina (retinal pignment degeneration, glaucoma); retinal ischaem a
macul ar degeneration; spinal cord traumas and crani al traumnas;

at heroscl erosi s; stenoses; cicatrization disorders; alopecia. 25The
conpounds a&&grding to_the invention nay al so be used in the treatnent of
cancers, for'?f9PYAe®87ung cancer, thyroid cancer, pancP&aFR2QARIN 17
prostate cancer, cancer of the small intgstine and of the colon, or breast
cancer, or in the treatnment of tunours, of netastases and of | eukaem as.
The conpounds according to the invention nay al so be used in the treatnent
30 of respiratory disorders, for instangqeyd nonary inflammtion, allergy,
asthma and chronic obstructive pulnnnary—ﬁggbase. The conpounds
according to the invention nmay al so be used in the treatnent of cutaneous
pain (in the ﬁKi@oan@uﬁMﬁSH?ﬁQﬂ?US ti ssues and the associ ated organs),
somatic pain, visceral pain (in'the circulatory, respiratory,
gastro-intestinal, or 35 urogenital system, and ney®ol ogi cal pain. 23
The conpounds according to the Bnavention nmay be yse%pin the treatnent of
chroni c neuropathic and inflamm pajCHynd LK t heytggat nent of
aut oi mmune di seases, such as A Aratppid ar Aritisx.__The conmpounds accordi ng
to the invention may al so be used A t treatnment 5 of di seases such as
ankyl osi ng spondyl arthritis, psoridfjc arthritis, or plaque psoriasis.
The conpounds according to the invention may al so be used in the treatnent
of bone f?aBtWii@s, or in the treatnent or the prevention of bone diseases
such as ostegrop@shs. Thus, a subject of the present invention is a
conpound of formula (1) according 10 to the invention for preventing or
treating anyAfat hol ogi cal condition where the p75NTR receptor is invol ved
or nore particul a4y the pathol ogi cal conditions as indicated above.
Accordi ng to agother of its aspects, the present invention relates to

phar maceut i B%OSi tions conprising, as active ingredients, a conpound
according to the i nvention. These pharnmaceutical conpositions contain an
ef fective qgﬁf?fga drdd qu%t one conpound according to the invention, or a
pharmaceuticalTy a cé%féﬁ? salt of said conpound, and also at |east one
pharmacel@ i@al | y accept abl e exci pi ent. Sai d excipients are chosen,
according tp.t rmaceuti.cal formand the nethod of adm nistration

desi red, f/gﬁfgﬁgﬁ%§¥ﬁgogﬁ@ggﬁﬁry exci pients which are known to those
skilled in the al. 20l n the pharnaceutical conpositions of the present
invention fgy gl , sublingual, subcutaneous, intranuscular, intravenous,
topi cal, |ocal ntratracheal, intranasal, transdermc or recta

adm nistration, the active ingredient of formula (1) above, or salt
thereof, may be administered in unit admnistration form as a mxture with
conventional pharmaceutical excipients, to aninmals and to human bei ngs for
the 25 preveRiiand B2 whisht meytbeofdentical dir sdiffetents ave inkdepeadardlyadodwdrogen or

The sui tapl I 1 pl st rat i I i njStration fornms

such a5 anfiseEh @A BTy eyl €3 C. BRI S s o ERE L Bite el

sol uti ons @r adufyeeemsetboxy, greusl i ngual , buccal , intratracheal, intraocul ar

and intranasgl qa¢ginistration fornms, forns for adm nistration by

i nhal ati on, topical adm nistration forns, parenteral, 30 such as

t r ansder mal- R3dg@igndup offoinusa:f or ns, subcut aneous, intranuscul ar or

i ntravenous adm nistrati :ﬁor ms, rectal administration forns and inplants.
nt

For topical MNRgat i ory co Iy accefdyng to J ion may be
used in cre R F R#S | ot _ORS. R4 f exanple, a
uni t adm ni st ] f a cormgQ raifg tothe vention in
tablet formna ri se hfesfoIIO\M corrp&hﬁgts: 24" Conprgnd accor di ng
to the invention50.0 ng Mannitol 223. nmg Sodi um croscarnel |l ose6.0 ng Mi ze
st ar ch1200 whigreb Rgdamk R awnidhTRial YeC RiehtidP 2 Ziffére are located on any available
positions, and are independently a hydrogen or halogen atom, a hydroxyl, a C;-C, alkyl,
C4-C4 fluoroalkyl, C,-C, perfluoroalkyl, C4-C, alkoxy group, a trifluoromethoxy group, a
cyano group, a COOH, COOalkyl, CONH,, CONR6R7 or NHCOR group,
- R, R6 and R7 are a C;-C; alkyl; ‘

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




Magnesi um stearate3. 0 ng The dose of active ingredient adm ni stered per day

may reach 0.01 to 100 ng/ kg, as one or nore intakes, preferably 0.02 to 50

ng/ kg. In general, the daily 10 dose of the conpound of the invention wll

be the | owest effective dose of the conmpound capabl e of producing a

t herapeutic effect. There may be particul ar cases where hi gher or

| ower dosages are a&gﬁpprlate such dosages do not depart fromthe context
7d|ng to

of the invelt? ¢R0Y the customary practice, PRe/RRRWION T abl e

for each patient is determ ned by the 1%gphysician according to the nethod
of adm nistration and the wei ght and response of said patient.

According to another of its aspects, the present invention also relates to
a method of treating the pathol ogi cal conditions indicated above, which
conprises the admnistration, to a patient, of an effective dose of a
conpound acedremPRyndoagaeedingm te \Glaimm 1, giwich dhataRpHrndnBB e which anay bacidepticabbe

sal t ther eofjfferedP QeAlchétéH o@@ﬁ?“é\%ulé’glefg%éﬂgng %'n)i afe ’|r(o§?gp1den'tlg"\b8il f)O

5in which: - mis s a ogen atom
Ais a hyer@é‘rRﬁé’de'\ﬁ#épl& inghe f1m of bases crvzpfad@tlwsalwwlfbwcway be |dent|cal
or differgnt, are mdependently a hydrogen or 15 halogen atom a Cl-C4

al kyl, Cl-CA fluoroal kyl, Cl-C2 perfluoroalkyl or Cl-C4 al koxy group or a
trifluoromes rﬁﬁwp(@mélﬂ@cordwgut@Cialmﬂ suchth@3 is a group of fornula:

-mis 1;
-Als:
R1
R2

10 and B is a hydrogen atom;
- R1 and R2, which may be identical or different, are independently a hydrogen or
halogen atom, a C;-C, alkyl, C4-C, fluoroalkyl, C4-C, perfluoroalkyl or C4-C, alkoxy group
or a trifluoromethoxy group;
-nis1or2;

15 - R3 s a group of formula:

e 3 € o

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 C4-C, alkyl,

C4-C, fluoroalkyl, C,-C, perfluoroalkyl or C4-C, alkoxy group, a trifluoromethoxy group, a
20 cyano group, or a COOH or COOalkyl group;

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

4. Compound according to any one of the preceding claims, such that R1 is other than H;
in the form of bases or of addition salts with acids.

25
5. Compound according to any one of the preceding claims, such that 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 bases or of addition salts with acids.

30 6. Compound according to any one of the preceding claims, such that R3 is a 2-pyridynyl



N7--R4 1 R4 NRSR4A RR5 4 NNR5-11'NR5 R4 20 where R4 and R5,
whi ch may be identical or different, are | ocated on any avail able
positions, and are independently a hydrogen or hal ogen atom a hydroxyl, a
Cl-C4 al kyl, C1-C4 fluoroal kyl, Cl-C2 perfluoroal kyl, Cl-C4 al koxy group, a
trifluoronethoxy group, a cyano group, a COCOH, COQal kyl, CONH2, CONRG6R7 or
NHCOR gr oup, R6 and R7 are a Cl1-C6 al kyl; 25in the form of bases or of
addi ti on saWt%ZQ@Q/FﬁQ?éVds VO 2009/ 150387PCT/ FR2009/ 05PETHFR09H51 thhpound
according to Caim1l, such that R4 and B, which may be identical or
different, are located on any avail able positions, and are independently
CONH2, CCNRBR? or NHCOR; in the formof bases or of addition salts with

aci ds. ARhicS, Qah %ﬂb&tﬁut@j %t’ﬂ‘Rﬁf aﬁ%ﬁlﬁ atshc?éflngd ifCiafm 4 i theltSrm KL

10 and B is a hy rogen atom - , | denti cal or
di fferent, RASEsiohabaiditipara lt§'WﬁhH9'd$ogen or hal ogen atom a Cl-C4 al kyl,
Cl-4 fl uoroal kyl, Cl1-C2 perfluoroal kyl or Cl-CA4 al koxy group or a

trifluoromethoxy group; - nis 1 or 2;
. Compound accordmg to any one of the preceding claims, such that n = 1; in the form of

5 bases or of addition salts with acids.

8. Compound according to any one of the preceding Claims 1 and 3 to 7, such that
R1is 3-CF3;
R2 is 4-Chloro;
10 R3 is a 2-pyridyl residue 5-substituted with a CF3; and
n=1;

in the form of a base or of addition salts with acids.

9. Compound according to any one of the preceding claims chosen from:
15 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;
Compound No. 2: 4-{2-[4-(4-chloro-3-triflucromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-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-
20 oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
Compound No. 4: 4-{2-oxo-2-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-
1-yl]ethyl}-1-pyridin-2-ylpiperazin-2-one;
Compound No. 5: 4-{2-[4-(4-chloro-3-trifluoromethylphenyl)-3,6-dihydro-2H-
pyridin-1-yl]-2-oxoethyl}-1-pyridin-2-ylpiperazin-2-one;
25 Compound No. 8: 4-{2-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
oxoethyl}-1-pyridin-2-yl-piperazin-2-one;
Compound No. 7: 4-{2-[4-(2,3-dichlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
Compound No. 8: 4-{2-[4-(4-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
30 oxoethyl}-1-(6-chloropyridin-2-yl)piperazin-2-one;
Compound No. 9: 4-{2-[4-(3-chlorophenyl)-3,6-dihydro-2H-pyridin-1-yl]-2-
oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
Compound No. 10: 4-{2-[4-(4-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-yl]-
2-oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
35 Compound No. 11: 4-{2-[4-(3-trifluoromethylphenyl)-3,6-dihydro-2H-pyridin-1-yl}-




15 - R3is a group of formula: R4 -1-R4A NR5 RSNI\R5 R5 where R4 and RS,
whi ch may be identical or different, are | ocated on any avail abl e positions
and are independently a hydrogen or hal ogen atom a hydroxyl, a Cl-C4

al kyl, Cl1-C4 fluoroal kyl, Cl-C2 perfluoroal kyl or Cl-C4 al koxy group, a
trifluoromethoxy group, a 20 cyano group, or a COOH or COCal kyl group, in

t he form of addition salts with acids. ound accord
to any one W?ﬁ@g/g@é@gdl ng clains, such that RL is ot hgpr-}'pﬁ%?rpoﬁl 051 h1% he
formof bases or of addition salts withpggcids. 25 5. Conpound according to

any one of the preceding clains, such that RL 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-d; i n2bkeethyy m(@fnﬂba@aﬁatmpy@iﬁma;_dmﬁapéaémmldné with acids. WO

2009/ 150387PCT/F 009/ 051117 27 or P each substituted with
R4 and R5 as def ﬁg@—%‘—?-éﬂalgno Hi2- [1"64‘1‘3“'8 Q"% rmuerfo"@é@we@vb -90-¢Byfirei2bh salts
wi th acids. pyr|d|n71-y@@@émﬁl}-dfwﬂﬁlﬂlm pﬁ;ﬁéré’é‘ﬁlz%fﬁé of the preceding clains,
such that n = 1; theformof 5 dition salts with acids. 8.

Conpound accor di E@m&%&%& Tdf- QhWéORYF'ékE‘éHY'h@ {Z:I["a dehlaroghiiifigoregethyl-such

that Rl i5 @Te@lf% d@h%ﬁo%—@})ri@fﬂ-yl?—@%&oétﬁy!?p ;?e‘r@éfrﬁ&%ﬁ'e residue 5-substituted
with a CF3; and a base or of addition salts with

acids. 9. Conpouﬁ&Mn@ 14d2?%9 20[|5é36ﬁ'ﬂupﬁ%§“?§h)él@@ﬂ)’ﬂg3 &Hiydre-2-hpyisin-

from 15ComponsteliNe.(5-Fifluoromethylpyridin-2-yl)pi erazun 2 one
4-{2-[4-(4-(:%?@& (tl’lf uoroypyh | p y)pp | hydr o- 2H-

pyridi n-1-y1] - 2-%&&2@@#_1_? 4- {?TOiXP12d67(éﬁ'i§‘{Uﬁ§ﬂr@ﬁlh@ﬂ'lmeQ¥W Prliydraztn- 2- one;

Conpound ridin-1-yllethyl}-1-pyridin-2-ylpi erazm 2-one;
4-{2- 4- Tq)cyhloroyg tyr}l ﬁorongtﬁg}ﬁg eny1) - 3, 6- di hydr o- ZByrldln 1-y1] - 2- ox
12

oet hy1} - (5- et 994"159_%&“_@,_@ 4% wloiorit-piigpremethylphenyi) SetimsisenydoNd.  3:
4-{214- (4- %L’@bﬁé‘ﬂﬁﬂl}yﬂ% t%fl@c@h'&ifﬁl’p?n&hb%fplp@ké}wh ofd] -2- 20
oxoet hy1}-1-(5- t-rclorJ!puo?Jag rrzl%t 1¥ AP ?I 2-[4- (I3nS-b|étrlflgoEOrﬁgtrhglf)hgny%) 3o g %lhydro 2H-pyridin-
1-yl]-2-oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 18: 4-{2-[4-(3-methylphenyl)-3,6-dihydro-2H-pyridin-1-yl}-2-
15 oxoethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 19: 4-{2-[4-phenyl-3,6-dihydro-2H-pyridin-1-yi]-2-oxoethyl}-1-(5-
trifluoromethylpyridin-2-yl)piperazin-2-one;
- Compound No. 20: 4-{2-oxo-2-[5-(2,3-dichlorophenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;
20 - Compound No. 21: 4-{2-oxo-2-[5-(3-methoxyphenyl)-3,6-dihydro-2H-pyridin-1-
yllethyl}-1-(5-trifluoromethylpyridin-2-yl)piperazin-2-one;

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

10. Process for preparing a compound of formula (I) according to any one of the
25 preceding claims, in which A, B, m, n, R3 are as defined above, comprising the step of
reacting a compound of formula (IV)

al N~

0]

(CH,),—Hal

m
(V)
in which A, B, m and n are as defined in general formula (1) and Hal is a halogen atom,

and a compound of general formula (V):
30



Conmpound No. 4:

4-{2-0x0-244-(3-trifluoronethyl phenyl)- 3, 6-di hydro-2H pyridi nl-yl]ethyl}-1-
pyri di n-2-yl pi perazi n- 2- one; Conmpound No. 5:
4-{244-(4-chloro-3-trifluoronethyl phenyl)-3, 6-di hydro-2Hpyri di n-1-y1] - 2- oxo
et hyl}- 1- pyri di n- 2-yl pi perazi n-2-one; 25Conpound No. 6:

4-{244-(4-c - 3, 6-di hydro- 2H pyri di n-1-y1] - 2-

oxoet hyl1- 1“%3%&§9ﬁ§%% - pi per azi n- 2- one; COnpouﬁgﬁ@RZQMN05H17
4-{244- (2, 3-di chl or ophenyl) - 3, 6-di hydr o98H pyri di n-1-y1] - 2-

oxoet hyl1l}-1-(5-trifluoronethyl pyridin-2-yl)pi perazi n-2-one;

Compound No. 8: 4-{244-(4-chl orophenyl)- 3, 6-di hydro-2H pyridin-1-y1]-2- 30
oxoet hyl }-1- (6-chl oropyri di n-2-yl) pi perazi no2- one; Conmpound No. 9:
4-{244-(3-chl orophenyl) - 3, 6-di hydr o- 2H pyrydi n- 1-y1] - 2-

oxoet hyl}-1-(5-trifluoromnethyl pyridi n-2-y1l\pi perazi n-2-one; Conmpound
No. 10: 4-{214-(4-trif|uoronethylpHén?&léfyﬂrdR&ydro-ZFLpyridin-l-yll-
2-oxoethyl }-1-(5-trifluoromnethyl pyridi 1) pi per azi n-2-one; 35Conpound
No. 11: 4-{244-(3- trlfluoronethylphenyl) 3, 6-di hydro-2H pyridin-1-y1]- WD
2009/ 150387PCT/ FR2009/ 051117 28 (V)

2- oxoet yl }inlyhichr RS IsfdsWRHAER InYenBYd) k1) IntRé BRIsBA¢d of4r I94R8:

Compound No. 12

4-{2-[4-(4-chloro-3-trifluoronethyl phenyl)- 3, 6-di hydro-2Hpyri di n- 1-y1] - 2- ox
oethyl}-15py[t@hﬁm@nybf@mﬁmg Kgn 2- one; Compound No. 13:

1- (6-chloropyridin-3-yl)-4-{244-(4-chloro-3-trifluoronethyl5

phenyl ) - 3, 6-di hydr o- 2H pyri di n- 1-B1] - 2- oxoetpy&}plpera2|n 2- one;

Compound No. 14:
4-{2-0x0-2-[5-(3-trifluoronet hyd 6- di hydro-2H pyridinl-yl]ethyl}-1
-(5-trifluoronethyl pyridin-2-yl)piperdzi n-2-one; Compound No. 15:
4-{2-0x0-2-[4-(3-trifluoronet hoxyl phenyl ) - 3, 6- di hydr o- 2Hpyri di n-1-yl ] et hy1}
-1- pyridi n-2-yl pi perazi n- 2- one; I ound No. 16:
4-{244-(4-chloro-3-trifluoronet hyI phe yl)-2, 5-di hydropyrrol -1-

y1] - 2- oxoetihyhichlA( B, trard nare defifed geoidiigito?any o pleClaiznsnt 2o oreid Hal is a -
Conmpound

4- {244 (BN%abO]géPr tqmuor onet hyl phenyl) - 3, 6-di hydro- 21- 1- pyri di n1-y1] - 2- oxoet
hy1}-1- (5-tri f Iwitbr theedxegptmn Dﬂthbquhé[@(Z;ﬁfe&waprﬂ-:«nSIIme 6-dihydro-2H-pyridinCpgipound

ﬁoeiﬁwf" g AT G I rorternet o R 2By lyeirianons,

Conpound Nan thESorm of a base or of addition salts with acids.

4-{2[ 4- pheny1- 3, 6-di hydr o- 2H pyri di n-1-y1] - 2- oxoet hy1} - 1- ( 5-

trifluoromethyl pyridin-2-yl)pi perazin-2-one; - Conpound No. 20:

4-{ 2- ox0- 2-125MeRicaméht fbh@fa@féﬂn@éld’ i) that @'cdtr?ﬁgésoa &bmpYtinddbModnula (1) according
ridin-2-y erazi n-2-one; 20- Conpound

ylJethyl}- 5tr|f oro

o o7 i 1258k aho DA th ox b AVl 8 s secorpdyi aikammaceutcaly

yl ] et hy 5 Beé @megb,uoromet hyl pyri di n-2-y1) pi perazi n-2-one; in the form of
bases or of addition salts with acids. 10. Process for preparing a
conmpound of forrmula (I) according to any one of the 25 preceding clains, in
which A, B13mPHérm5€’euﬂéﬁ é&n&%ﬁtloﬁe%héﬁ)@téﬁzecfﬁ?ﬁﬁéts’it”&arﬁ&%é%ﬂboﬁfpoﬁﬁ@%f' ng

a conpound of forpnula é 1‘g
formula (1) according to any one of Claims 1 to 9, or a pharmaceutically acceptable salt,

and also at least one pharmaceutically acceptable excipient.
20
14. Compound of general formula (I) according to any one of Claims 1 to 9, for the
preparation of a medicament for use in the prevention or treatment of central and
peripheral neurodegenerative diseases, senile dementia, epilepsy, Alzheimer’s disease,
Parkinson’s disease, Huntington’s chorea, Down’s syndrome, prion diseases, amnesia,
25 schizophrenia, depression, bipolar disorder, amyotrophic lateral sclerosis, multiple
sclerosis, cardiovascular conditions, post-ischaemic cardiac damage, cardiomyopathies,
myocardial infarction, heart failure, cardiac ischaemia, cerebral infarction; peripheral

neuropathies, damage to the optic nerve and to the rétina, retinal pigment degeneration,



(Ir'v) in which A, B, mand n are as defined in general formula (1) and Hal
i.s a hal ogen atom and a conpound of general formula (V): WO

2009/ 150387PCT/ FR2009/ 051117 29 HNN-R3 (V) in which R3 is as defined in
general fornmula (1), in the presence of a base. 5 11. Conpound of fornmula
(1v) (I'V) in which AA B, mand n are defined according to any one of

Clains 1t sahalogen atom wth n _of
2-chl oro-14 -(g@ewggyphenyl) 3, 6-di hydr o- 2H pyri di n- 1ID€? F%%gg{QQEBWe and

2-chl or o- 144- (4- br onopheny1l) - 3, 6- di hydr 8¢2H- pyri di n-1-yl ] et hanone; in the
formof a base or of addition sal ts with acids. 12. Medi canent,
characterized in that it conprises a conpound of fornula (1) according to
any one of dlhuions, fetinal iSchagmia madiithr idegeneratidn, epinaihiosd ﬁ@tﬂm@&l@fbm‘élftﬂaumas

phar maceut i accept abl e ac Phar maceyti cal osition,
characteri Zagﬁéro&l? %3? i £ eCowHDr i §é¢§ﬂgaﬂ‘2ﬂmgi§ﬁ 5% fYPRAAS (q ng%fécor“m‘?ﬂjst 0
any one of rGktastses] Iéuka@mla&r r@ppﬂawgﬁuéﬂscﬁulmna@qﬁm&rﬁhéﬁ)rﬁé|lérgy3é§ﬁ1rﬂé50
at | east oncﬁlﬁthar t| cal acce tabl e exmé)l ent. 20 14  Conpound of
general for X%lpb‘ ”P%’aﬂbd& 5% riMtRsie0ks Hpqrmatic, visceral, fasd pepgological

pr epar at iSrpatf, mromdlmmthué QindUBammatdip ddire VaRbinMRLUAR disb8isMAturRdtoid
central andr@ él p@é&r,al neuré)cg(?g%ge rative di seases, senile dementia,

epi | epsy, AZHES AEFYESHY SRS WS; ReQyiatic aﬂﬁ"ﬁ%s"@‘*”ﬁdﬁ@f'@ﬁ% diene feasies,
Down' s syndongeisepsésahdistssporssis. anmesi a, 25 schi zophreni a, depression,

bi pol ar di sorder, anyotrophic lateral sclerosis, nultiple sclerosis,

cardi ovascul ar conditions, post-ischaem c cardi ac danmage, cardi onmyopat hi es,
myocar di al 1i5nfGonegoduag, aob@r@rﬁg foaClaith @14, GMich s HHRCASIRPUS intHSH BPSR receptor
infarcti n’drﬁe“ herwa neur thies, darrage to the optic nerve and to the
retina, f Zaﬁ ﬁ'?eflﬂ’éa risdioaRd- WO 2009/ 150387PCT/ FR2009/ 051117 30
gl aucoma, retinal |schaem a, macul ar degeneration, spinal cord traunas,
crani al traunmas, atherosclerosis, stenoses, ci catrization di sorders,

al opeci a, cancers, tunours, netastases, |eukaem as, respiratory disorders,
pul nonary inflammation, allergy, asthma, chronic obstructive pul nonary

di sease, cutaneous, somatic, visceral, and neurological 5 pain, chronic
neuropat hic and i nflamuatory pain, autoi mmune di seases, rheumatoid
arthritis, ankylosing spondyl arthritis, psoriatic arthritis, plaque
psoriasis, bone fractures, bone di seases and osteoporosis. 15. Conmpound
according to Claim 14, which has the ability to inhibit p75NTR receptor 10
di meri zation i ndependently of its |igand.



