WO 2009/ 153514PCT/ FR2009/ 051138 1 PHENYL- ALKYL PI PERAZI NES HAVI NG A
MODULATI NG ACTIVITY OF TNF The present invention relates to novel
phenyl - al kyl pi perazines with TNF5 nodul ating activity, to pharnaceuti cal
conposi tions containing themand to a process for preparing them

TNF-al pha is a cytokine that has been identified as a nediator of inmunity,
of inflameani®npoofisgshlt proliferation, of fibrosis, epCT/FR2SOTELIaEDr is
present in large quantities in inflaned ,Fynovi al tissues and plays an
inmportant 10 role in the pathogenesis of autoi munity (Annu. Rep. Med.
Chem , 1997, 32:241-250). It has now been found that

phenyl - al kyl pi per azi nes havepmmmg.pa,m?uipwgmn@s t he nmodul ati on of
TNF- al pha, nore parti cuI ar lé i nhi biti Thus, according

to one of its aspects, B BMODIUVEFiNGAG BRATEOR SN
phenyl - al kyl - pi per azi nes of formula (1): (1) in which: 20 - R1 and R2

represent, independently of each other, a hydrogen atom a halogen atom a
(C1-05) al kyl grideppresehClitntiahoaldtyé tgmowpl phefdialiGapiperddines adthl TNFgr oup,

(C1.- fl | k t
?Cl 05) a|§ymoap§dﬁg E%%I?IHRA[%:: gaergg%c#@gg@gr)%pgmgpg com:nngﬁaneazrwgstgna @
2009/ 153514&@é§&9&§é9§l’%§16¥1’1 di ast er eoi soners. These enantioners and
di ast er eoi soners m xtures thereof, including racemic mixtures, form
part of the invidttialgha is a cytok“mlaethairrpaanbleetmﬂdfaohﬂmd as( 13 mnghatnn sf in
the form of. base 5,.addi Such_addi ti alts form, art
of “the | nveRtTgD. O infenaestapt eSfaitisuSoay S BRI DA tedifiors
accept abl e Gekdat mh@v@anahmsw fhRaiMeldhs ol t@@hé@ ahBaéla\é’sI @nuﬁn%fo%m f or
exanple, for the puritication or isolation of the conpounds of formula (1),
al so forf pale lfd)ft ehpaihegenesisncf agtoimmunitye (Aempoliags Med.f Ghem.a 100y, may
exi st as N-gzé gs?g%g) |vat| ves. Indeed, the conpounds of forrmula (1) may
especially a ‘or two N-oxide groups on the piperazine. Al though, in

principle, the |t wasakhayeent founedihat toheggnakgRipdratiRebenie dirdsg actitigy
conpounds beari ng only one N-oxide are preferred. 15 According to

anot her subPa@dpth Q'ﬁ’@dum@ﬁtqf&m ~RHNE; mpfﬁﬂa%ilﬁfé)d@h&ltlmmacmmounds Of
f | I
pg:mjcﬁl élrl)yI QWf I’hégﬂq'u roa k%/ﬁoqgfszgg?édg 8%182%)’ erf S%rlj%éa %’?‘f&‘&

and/ or 15 phenyl -alkyl-piperazines of formula (1):

7 NN N
R \=p \/

R2

R3

M
in which:

20 - R1 and R2Z represent, independently of each other, a hydrogen atom, a
halogen atom, a {C1-C5)alkyl group, a (C1-C5)haloalky! group, a (C1-
CZiperfluoroalkyl group, a (C1-C8lakoxy group or a (C1-C2)perfluoroalkoxy
group;

- R3 represents a (C1-ChHlalkyl group;

25 - Arepresents =CH- or =N-.

The compounds of formula (I} may include one or more asymmetric

carbon atoms. They may thus exist in the form of enantiomers or



20- R2 represents a hydrogen atomor a (C1-05)al kyl group; in the form of
the base or an acid-addition salt. According to anot her subject of the
i nvention, the piperazine is |linked via the ethyl group in position 3 on

t he phenyl group: 2 , R2 6 25and/or - Rl represents a (Cl-C2)perfl uoroal kyl
group; and/or - R2 represents a hydrogen atomor a (Cl-C3)al kyl group. WO
2009/ 153514RETL6R8ABG3E951138 3 Accordi ng to anot her suprgetrobobing1138

i nvention, nmention may be made of the follow ng conpounds of formula (1):
1-(3-trifluoronethyl phenyl)-412-(4- net hyt - 3- pentyl phenyfl et hyl ] pi per azi ne;

in the formof the base or an acid-addition salt. 5 According to
anot her subjigster@isbierd N'YRESe cghaﬁtr@ﬁier@nammy PtERARs e, CARP AHRELIreS
formula (1) chosen from npound

1- (3-tri 1 ubeseRit wlmwpﬁmam(w%tfﬁwmﬁo@‘rm?|np)\r%ﬁw) et hyl ] pi per azi ne
hem panoate; 10- conpound 1 bis:
1-(3-trifluoronethyl phenyl)-442-(4-nethyl - 3-pentyl - phenypet hyl i pi perazi ne
heni panat e as ﬁhﬁiodxw&mdst bf formutal (ofmalyr @aspimne faen &f bases or acid-
conmpound?2; qg% trifluoronet % phenyl) - 442- 4 met hoxy 3-pentyl -

hyd ¢

phenyl ) et fiore salfs. neliah RHBERN sRltgorMEBR @BHWO&GH@“@“

1-(3-trifluoro Y, h 3= - b R .azi ne
hydr ochl or | de. Mehoyd %%g%p@éxﬁé%:drépg% With3pRAPRYIRIEEAML e cEhtanld RICREY:

1- ( 3-f | uor ophweayel) e [sAitc4witht bgﬁerBapieIBt Hatherey lusetlly Ifbr  epiapeslaz ifore the
hydrochl ori d . H

1 (i f1 UTdiREiAY 9sHsRRisn l At FZPC}%I?WC‘%O%E’&FW%I@%%? fogry part of the

et hyl ] pi periggéngodydrochl ori de; conmpound 6:

1-(6-trifluoromethyl pyrid-2-y1)-442-(4-nethyl-3-pentyl phenyl) et hyli pi perazi
ne hydr othl ori de; - conpound 7:

1-(3- quorophe 442- met.hox en th erazin
iyt ochl or i de. HEhEOURAUBES B Aaine (ERa BARD Fe N rtebdeBAties bifees.
et hyl ] pi perigel smpyari@s b ﬂirhﬂﬂa () may &pEBRINGeAr one or two N-oxide groups
1- (phenyl)-412- (4- et hyl- Pent ¥‘I phenypet hyl 1 pi perazi ne hydrochl ori de;
on the plperazme Although, in pr|n0|ple the two abovementioned mtrogens
can both be oxidized, the compounds bearing only one N-oxide are preferred.
15
According to another subject of the invention, mention may be made of
the compounds of formula (1) in which:
- R1 represents a (C1-C5)haloalkyl group, more particularly a {C1-
C5)fluoroalkyl group, a (C1-C2)perflucroalkyl group; and/or
20 - R2 represents a hydrogen atom or a (C1-C5)alkyl group;

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

According to another subject of the invention, the piperazine is linked via
the ethyl group in position 3 on the phenyi group:

Z

23 A0~ _R3
‘-‘ 1-‘-‘\ Rz
4 6

25 5 and/for
- R1 represents a (C1-C2)perfluoroalkyl group; and/or
~ R2 represents a hydrogen atom or a (C1-C3)alkyl group.



conmpound 101 1-(3-rnethoxyphenyl)-442-(4-nethyl -3-pentyl phenyl) -

et hyl ] pi perazi ne hydrochl oride; WO 2009/ 153514PCT/ FR2009/ 051138 4
conmpoundl1: 1- (3-trifluoronet hyl pheny0-442- (4-net hyl-3-(2-

met hyl but yl ) phenypet hyl i pi perazi ne hydrochl ori de; conmpound 12:

1- (3-di fluoronethyl phenyl) 4 [2 (4 nethoxy-3-pentyl phenybet hyl ] pi perazi ne
hydr ochl or ivges 2889/698peand 13: 1-(3-trifluoronet hyl phaprgirR20@0/041138

met hoxy- 3- heptyl - phenyl) et hyl ] pi per azi hydr ochl ori de; conmpound 14:
1-(3-trifluoronethyl phenyl)-442-( 4- net hyl- 3- hexyl phenyl) ethyl] pi perazine
hydr ochl ori de; conmpound 15:

1- (3-trifl uor onmddaydingeBydnothér s(1Bjede bh ey idrepitiony hikhtion may be made of
phenybethyHLplpera2|ne hydr ochl oride; conmpound 16:

1- ( pheny1) -the foljawing cheyppuadsaridgimmiaYbet hyl | pi per azi ne hydr ochl ori de:
comound 17: L1 n oA ARIgRy 4214 b iRy BeRGAN BIETNRRII e

conpound18: 1- ( 3ntie fdrnobbﬂmetﬂadepdsm*ryéacsd%uﬁdh g®t hyl- 3- pentyl -
phenybet%gllplpera2|ne hydr ochl ori de;

conmpound 1-(3-trifluoromnethyl phenyl)-4-[2-(4-nmethyl -3-pentyl -

phenybet hyl i pi

20: 1-(3-trifl u%ﬂ? ﬁgltphenyﬁk%%u%g&aéﬁhe l %ntgnpemn%pﬁorﬁgg be made of a

ggegyl(ogt Pylcﬁmmjmomrrﬁum&hcmmw f onat e; conpound
rifluorone

phenybet hyl i pi pe?%[E‘Pﬁé” Wa glAf Béfﬁ?g‘% Pweé‘aﬁp‘@fé%@methyl 3-pentylphenyl)-

22: 1- (3- tridihygtigamtin @ﬁ%% o442- (4-met hyl- 3-pentyl -

phenyl)ethyllplpera2|ne 5-napht hal enedi sul f onat e; 25conpound 23:

1- (4- f | Ut opheny 13emppand 4-nieis hy t-(3-triBuorphyetbyipmenyii#H[2-(@ipethyrBrentyl-

di hydr ochl or,i de; . conpound .24 . . .

1- (4 ot hoR RS Y RS RAR SRy 2Bl 25 REAYS Wit H5im el e 195 PAE Yase);
compound 25g¢jd:- (5- bronopyri d- 2-y1) - 442- (4- et hy1- 3- pent yl phenyl ) -

et hyl | pi perazi ne di hydrochl oride; WO 2009/ 153514PCT/ FR2009/ 051138 5
-compound  2:  1- (3 ~triflucromethylphenyl)-4-[2-(4-methoxy-3-pentyl-

phenylethyllpiperazine hydrochloride;
15 - compound 3: 1-(3-trifluoromethylphenyi)-4-[2-(4-methyl-3-propylphenyl)-
ethyl]piperazine hydrochlioride;
- compound 4: 1-(3-fluorophenyl)-4-{2-(4-methyl-3-pentylphenyijethyl]-
piperazine hydrochloride;
- compound 5: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-heptylphenyl)-
20 ethyl]piperazine hydrochloride;
- compound 6: 1-(6-trifluoromethylpyrid-2-yl)-4-[2-(4-methyl-3-pentyl-
phenylethyllpiperazine hydrochloride;
- compound 7: 1-(3-flucrophenyl)-4-[2-(4-methoxy-3-pentylphenyilethyl]-
piperazine hydrochloride;
25 - compound & 1-(3-difluoromethyiphenyi)-4-[2-(4-methyl-3-pentyiphenylj-
ethyllpiperazine hydrochloride;
~ compound 9: 1-(phenyl)-4-[2-(4-methyl-3-pentylphenyliethylipiperazine
hydrochloride,;
- compound 10:  1-(3-methoxyphenyh)-4-{2-(4-methyl-3-pentylphenyl)-
30 ethyllpiperazine hydrochloride;



conpound26: 1-[ 2- (4- net hyl - 3- pentyl phenypethyl] 4 (5

trifluoronethyl pyrid-2-yl)piperazine di hydrochl oride; conpound 27:
1-(4-tert-butyl phenyl)-442-(4-met hyl - 3- pentyl phenyl) - et hyl] pi perazi ne
hydr ochl ori de; 5- conpound 28:

1- (4- et hoxyphenyl) - 442- (4- net hyl - 3- pent yl phenypet hyl ] - pi perazi ne

di hydr ochl opy@depooegmsaynd 29
142-(4-nethy|-3-penty|phenypethyl]-4-n}tolylpiperazinepgnggg$ggﬁﬁgpnge;
conpound30:142-(4-nethy|-3-penty|phenypeﬂhy11-4-pyrid 2- 10 yl pi perazi ne
di hydrochl oride; conpound 31:

1~ (6~ br omopyr i d- 2- ydgmfdidnd 4- 11! 3PELEtRERYbhenGh L D Bl-RRIAALSIE-

hydr ochl ori de; - conpound

1-(2-chlor omwm}lll)ltyk)pham(i)ﬁthﬂimgeraZH]@e“nucgrqufhiengP@et hyl]1- piperazine
hydrochl ori de; 15-

1- (2- met hyl pheny! §*° Wpﬁnn% 'hyﬂ'@"%%?ﬂ@f’l%'éﬂ?h?@f'}iﬁ p-(4pnethioxyrheentyl-

hydr ochl ori ﬁl@enyl)ethyi]psperazme hydrochloride;
conmpound34: 1- (3-trifl uoronet hoxy Ighen y1) - 442- (4- net hyl - 3- pent yl -

phenypet h¥l i pi per &2Mpeungdr b2h| br(#defluoromethylpherdhddnd-raathoxy-3-heptyl-

ﬁygfogm S;iogp{élj‘)g e%rr\%f%pc%a%%e I%JFB&HX =d<§’ pentyl phenyl)- 20 ethyl | pi perazi ne

36: 1- (3-trifl uor opmipbyhg henyl)s- #mao(&n@‘ﬂh&fmﬂeﬂ?bpﬁ[ﬂ-w methyl-3-hexylphenyl)-
phenypet hyl |hﬁer azi ne oxal ate; onpound
37: 1- ( 3- t ri BIYHPBREAZWS BM@WE‘}Q’”@@ (4- met hyl - 3-pentyl - phenyl) et hyl ] pi per az

e funarate; cGRIRRAHRC 385, 1- fgslﬂfidd@ﬁfeﬁhy‘!é’ﬁﬂ;}l)y&)m %%nétﬁo;(&}ﬁ -propyl-

phenyl ) et hyl i pi per azine SUCCI

conpound39: phéBAyetthyllpimeraeineyiyaechidjidd42- (4- met hyl - 3- pentyl
phenybet hyl ] pi perazi ne di hlég {?te. %OI n.the context of the present

i nvention, the Tof4BRPH d 2hpAA-methgxyrarresdyipaeoyhetditiger-
fluorine, chiipgim@rodHiGfadie or iodine;, WO 2009/ 153514PCT/ FR2009/ 051138 6
- "an al kyl group” neans a |inear or branched saturated aliphatic group.

For exanple, a (C‘QFTID@)JGIUKW b tdrohboophersdsd-1244-netog-bpentt iy exanpl es
that may be ‘mantl on no F %%rtl cularly include nethyl, ethyl, propyl,
i sopropyl, BEE{AZNG }S%rdﬁ? Offd€er t “putyl, pentyl, isopentyl, etc. groups.

15 - compound 18: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyl)ethyllpiperazine hydrochlioride;
- compound 19: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenylethyljpiperazine benzenesulfonate;
- compound 20: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
20 phenyhethyllpiperazine 2-naphthalenesulfonate;
- compound 21. 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyhethyllpiperazine p-tolyisulfonate:
- compound 22: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyhethyllpiperazine hemi-2 5-naphthalenedisulfonate;
25 - compound 23 1-(4-fiuorophenyi)-4-{2-(4-methyl-3-pentylphenylethyli-
piperazine dihydrochloride;
- compound 24: 1-(4-methoxyphenyl)-4-[2-(4-methyl-3-pentylpheny!)-
ethyllpiperazine (base);
- compound 25 1-(5-bromopyrid-2-yl}-4-{2-(4-methyl-3-pentyiphenyl)-
30 ethyllpiperazine dihydrochloride;



5- "a hal oal kyl group” neans an al kyl group as defined herei nabove in which
one or nore hydrogen atons have been replaced with a hal ogen atom for
exanpl e a fluoroal kyl group may conprise one or nore fluorine atons; "a
per fluoroal kyl group” means an al kyl group as defined herei nabove in which
all the hydrogen atons have been replaced with a fluorine atom 10- "an

al koxy groupfO 7eens 538140- al kyl group in which the al kpCT/ER2809©61n88

her ei nabove; "a perfl uoroal koxy group" geans an al koxy group in which al

t he hydrogen atons have been replaced with a fluorine atom 15The term

"| eavi ng group" neans herei nbel ow a group that can be readily cl eaved from
a mol ecul e by breaki ggmpobigd er ol Wig: ¢ bondp.MiibtHyns-pars ;paénﬂ%my@qt(r\rpn
pair. This group may thus be readily replaced with another group during a
substi t ut i otifluetpetonlpyrigr-ghrinprazinesdidwdrasdoris: gr oups are, for exanpl e,

penzenesul fonat o, CHTPREHEneali f biarer b P A EELPRIERVET BoRbneta: o1

| eavi ng gr osihyl|pipBrhzivkes bydeichlogiees regarding their preparation, can be
found in Advances in Or%ani c Chem str 3rd Editi ?n, W | ey
pleepiislarled

t J.. March,
| nt ersci efice, pp . CoOBRRMBTE28:THal4cRtheY Yor 4 &imimethy-3-peaty
accordi ng t;?ip?%?d%? o1 According to this schene, the
conmpounds o ormul a P; can Lé synt hesi zed by 5 condensation of a conpound
of formula (11)- compound &9: Ri-{AMtmethyle3-asntigdhiangt etigt]ed-mabdylpipenazihe a

conpound of .}for mul (dl 1) R3 in which R2 and R3 are as defined above and
0is a leavf édij}%‘gﬁ! €. WD 2009/ 153514PCT/ FR2009/ 051138 8 Exanpl es of

| eavi ng groups Q't e usgd i ngl L VA -
capabl e of condensr@‘@m\;\nw%(%@an g?n ne.np %@ﬁgﬁeﬁ@@%ﬁ@%@g@ﬁ@ﬁ ?gpg%?f or med

in a conV@nylbpeadzinadifedroghiatidéng the starting conpounds (11) and (I11) in

an organi c solvent _such gs .an ol . for,ex I t han ar but anol ,
optionally in t"hecﬁ'fn@?ééﬂge %‘P 3@@25 oragRY % "@F@"&?ﬁ?’?%@%p%ﬁ@b e,
4- di net hyl a@imgﬁtyﬁ@iéﬂirﬁ@h%rdchicﬁhféw am ne, at a tenperature of between room
tenperature and the reflux point of the chosen solvent. "Room tenperature"

nmeans a tenper at OMNpEiNGe&?: 51-4Z¢hipsephanyiné-[2-ddporihul-3enbipheryethvl) i s

prepared by [ S t he hydroxyl of the conpound of forrmula (1V) into
a | eaving gp%%ﬁé’%%'la@@rro i Inogrﬁl"t%o conventional nethods known to those skilled

in the ats. For- exappund BBe hizdmexiyipleanyipe-[2omresther3ipentyiphdra)eten]-such

as bromne in the presence of brom c acid, carbon tetrabromnide or thionyl
br oni de; or PRefFMRANYICQCPINESR as a chlorine in 15 the presence of thionyl

e b apse PRSI SO ok Bt OO Beiatimnge”
wi t h net hanpbehyiEigyliopepzing tydsatlilongé; chl ori de.
- compound 35: 1-(5-chloropyrid-2-yl)-4-[2-(4-methyl-3-pentylphenyi)-
20 ethyllpiperazine hydrochloride;
- compound 36: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyi-3-pentyl-
phenyhethyllpiperazine oxalate;
- compound  37: 1-(3-trifluoromethylphenyl}-4-[2-(4-methyl-3-pentyl-

phenyhethyllpiperazine fumarate,;

NI
o

compound 38 1-(Getrifluoromethyiphenyly-4-[2-(4-methyi-3-pentyi-
phenylhethyllpiperazine succinate;

compound  39:  1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyhethyllpiperazine dihippurate.

30 In the context of the present invention, the following definitions apply:

- "a halogen atom" means fluorine, chlorine, bromine or iodine;



Compound (1V) is obtained by reduction of the double bond of the 20
conpound of forrmula (V). The reduction can be perforned according to
conventional methods known to those skilled in the art, for exanple in the
presence of hydrogen with palladium charcoal catalysis in an organic

sol vent such as ethanol at a tenperature of between 20 and 40C. 25The
conmpound ofwi®pppbastN¥l4can be prepared via the Suzukipceaotrom/05139.
Chem, 55 6184 -1990). According to this method, a conpound of formula (V)
in which X represents a hal ogen, nore pa@ticul arly bromne or iodine; or a
trifluoromethylsulfonate, is reacted wwth a vinylboronic acid or a

vinyl boronate in thg MKAILHGS Phads GalRlay oF bPadheSsAatdtad alphasey i, or 30
tetraki s(tri phenyl phosphi'ne)palladiumin a solvent such as tetrahydrofuran,
di oxane or RemexadrorkeevhiieC5)ally!2p00p IBBHIINEET! FRZ0OOTPOB 1ai881s9 Examplate

compound of, forpul a %VI n._be ai ned from 0 n f.ormul a (X)
accordi ng ttgafh@agtg S r%l%@@oﬂe%edﬁ?%? égﬂg%aﬁfy uh‘g&&cgﬁgﬁyﬂo%ih%lq%f?ﬁlom to
those skil |i@dpﬂd‘pyt,mﬁ;tﬁﬁbo@{)@l,tt@l%ﬂdt%,epemyl,@éﬁapé@tﬁ,i étedgidupshe exanpl es. 5The
conpounds_of formla (| Iz are commercial [y available or may be prepared
accordi nd t o netho@shaleplkykawup’ trocenvsa alkyl gieypi as dglingd thereinaboyg, it he
schene, the,starti ihe S i r raklon
met hod is ﬁ\gﬁ&geésr{cé&g'beg, M@%&nﬁghl alh%gégj\e?%h rgg}(ﬁ&%@rwgﬁg fllgkogggcéﬁ{)@éd in
t he | it er atfor examplah fleoradiky eryuprmaybeormprssoerd oaowredivognteatomishods
described therein or that are known to those skilled in the

e . t The
process accordi g BPTHECTARIh TSP Tagans 8o & W%aﬁﬁ@ﬁg?e%@m@%u on
and/ or purii i j .and/ or 15
its opti ona’fw \@I@%b%ﬁﬂéﬁ%&??fﬂg‘gﬂ;ﬁ@a t @&@%W nd(géocprwrtl?s%sfm&?dée}.gﬁw’ The
desi red thnpound- i‘gni slabey glowr’cmednagan eCealtykegtdupnial whisbhtiieqalky! isnas he
formof the ff:ee base or of a salt thereof. The free base may be converted
into a sal t2¢H&%ERETBPPOVRDI e salification in an organic sol vent such as an
20 al cohol, pref ergbbyRIPGARbX P GrdGOPHARMOkN ARRS RPSUS Us hwARhlaR the
di met hoxyet hane, ethyl acetate,” acetone or a hydrocarbon such as hexane.
The conpounkigirogien aters daye besaaeplagedwile atiugsngm@éep. on the nitrogen atons
can be prepared by oxidation of the correspondi ng conpounds of forrmula (1).
in this case, the conpound of fornmula (1) as obtained via the above

syntheseg5i s supheedrffl ibaving @sLgakicensrieasnbeviecodbntaat eas Qeyraiilgnal
net hods, for exanple to a reaction with mchl oroperbenzoic acid in a

sui t abl e sofigawed feamg 9 swletwa Ry beraking a Belerelylie dandt #dthinthpulossvel 8nknown
to those skj| i 0.t he.ar [ 5 T/ a1l he
foll ow ng e%lghgﬁgsﬁ%és??'?bérot%\émpafyggﬁjr%tﬁ %o#%gdﬂa@%%%ﬁagﬁ%ﬁwgf r?gro%% t he
invention. dintsg ®xanstitsioar eeaution| ifor téxagnpled Seshv éeanmng| groupsi biteysforat e
the present invention. The nunber of the cor'[pound S%:gsent ed in exanple
refers to tBAMBS RIGILNSHY RFCEVREAIRArQRY HOHP| raft Bethapeensteal s

st uct ur go apdnJdiiihEab B RABSLISTIE bR, GRERAYIMAELanRidti0aliNg
i nventi on. e physi cochehical neasurenents were perforne s follTows? The
mel ti ng poi gtaipserandredsunetbrantds ac@clng Bbdi0 pephirat@mn, 1€nTHe powtdnn

nucl ear magpetic resonance ectra (H NWR re.recorded at, 500 MHz on a

B oker | mac KA Ber BrBaaie kT E AumbeVEby o ESRER MRy diersienes it e
reported i n3ppmeel ative to the TMS frequency. Al the spectra were
recorded at a tenperature of 40C. The abbreviations used to
characterize the shgmangmamesay Ponubwd) ney=haFapaglest acsdmgbivoadisiagl et ,
m= multiplet, bm= broad multiplet, d = doublet, t = triplet, q = quartet.
= not inf‘égrabl & owi ng to interference with a broad peak fromwater. For
the LC/ M5 techni que:



Ther noEl ectron LCQ Deca XP Max System equi pped with both an ion 20trap nass
spectronetry detector and a diode array detector. The chronmat ographic
systens used are as follows: nmethod A) Kronmasil C18 colum (2.1 x 50 mm)
3.5 pm Eluent A = H20 amoni um acetate 5 MM pH 6.5 Fluent B = C+13C, N

G adient from98%A to 95% B over 12 m nutes, then elution at 95% B over 3
m nutes Fl I / mnute I nj ection of m
sol ution ing\g)g)@?g/ 1mHZO m xture 30met hod B) Kromsﬁcplgggzgglgg)nsﬁq??l X
50 m) 3.5 pmEluent A = H20 0.01% TFA El uent B = CH3CN. WD

2009/ 153514PCT/ FR2009/ 051138 11 G adient from 98% A to 95% B over 15

m nutes, then elution %%S%B over 5 mgautes Flowrated.5 m/mnute

I njection of 2 of a.? mym soln%uo ina 9/1 CH3 20 m xture
Smethod C) Varifan Sunfir¥ 018 col unn (2.0 x 100gqm) 375 pm Fluent A = H20
+ 0.01% TFA, FFuant B =—EH3eN, O’ G ent -from 98%& ho 95% B over 15
m nut es, then i on atS 95% B 10over ©5 ut es rate 0.5

m / mnute Injectién of 2 pL of a 0.1 ny/nml ¥olution in a 9/ X CH3CN H20

m xture methodxD) Waters Atlantis DB Q%8 colum (2.0 x 50 map 3.0 pm 15-
Eluent A = H20 + 0.01% TFA Fluent B = CH3CN. G adi ent rrom 98% A to 95% B
over 15 m nut@s)y then elution at 95% B over 5 m nutes

R2 e HO Reduction 0
! Rz R2
R3
(V) X X
(V) (VI

HO Q £ f‘j
) R N IA/ N
Rz __ . R ay M LN -

(V) {1y

According to this scheme, the compounds of formula (1) can be synthesized by

5 condensation of a compound of formula (ll}

~»
SRl
s
A

) L_NH

in which R1 and A are as defined hereinabove, with a compound of formula (I}

-

Q

(11 R3
10

in which R2 and R3 are as defined above and Q is a leaving group.



Flowrate 0.5 m/mnute 20- Injection of 2 pL of a 0.1 ng/m solution in a
9/1 CH3CN/ H20 m xture nethod E) XTerra 018 colum (2.1 x 50 nm 3.5 pm No.
186000400 Eluent A = H0 + 0.01% TFA Eluent B = CH3CN. 25- G adient from
98% A to 95% B over 15 minutes, then elution at 98% B over 5 mnutes. Flow
rate 0.5 nil/mnute injection of 2 pL of a 0.1 SGlltionin a 9/1

CH3CNI H2O nnxd enegretssqd F) 30Ascentis 018 col um 2x50puySRponoklkyens A =
H20 + 0.01% TFA Fluent B = CH3CN G adignt from98% A to 95% B over 1

m nutes, then elution at 95% B over 5 mnutes. 35- Flowrate 0.5 m/m nute;
tenperature 40C Injection of 2 pL of a 0.1 ng/m solution in a 9/1

Cl13CN 1- 120 m xdthgles WP |8Q\QHQJgﬁéﬁ%ér'ﬁ?ﬂéi%@@%%éé&%e%é@t%@ atom
Ascentis C18 colum 2x50 mm 3 | uent = H20 + 05% TFA uent B =

CH3CN + 0. 085afny g sapablamf@wdensjﬁg%% AN eoningYd Be evetenSatidmigastiont hen

elution at 25 ve F u 40C
ni‘ection of 2R g s Renab i BRb Mg Y Calia S5 R oe e
products argndetipcihegn rgdMcadolvatit sueh 48 drilddiel, s exapasiée aetidns! or
section: _lonization node; positive electrospr az (ESI + polarity+)
5 butanol, optionally in the presence of a base such as an alkals metal carbonate,
4-dimethylaminopyridine or triethylamine, at a temperature of between room
temperature and the reflux point of the chosen solvent. “Room temperature”

means a temperature between & and 25°C.

10 The compound of formula (ill} is prepared by conversion of the hydroxyl of
the compound of formula (1V) into a leaving group Q according to conventional
methods known to those skilled in the art. For example, the hydroxyl can be
converted into a halogen such as bromine in the presence of bromic acid,
carbon tetrabromide or thionyl bromide; or alternatively such as a chlorine in

15 the presence of thionyl chioride. The mesyloxy (CH3-S0,-0O-) or tosyloxy (tolyi-
S0,-0) groups can thus be prepared as leaving groups by reacting the

products of formula (IV) with methanesulfonyl or p-tolylsulfonyl chloride.

Compound (IV) is obtained by reduction of the double bond of the

20 compound of formula (V). The reduction can be performed according to
conventional methods known to those skilled in the art, for example in the
presence of hydrogen with palladium/charcoal catalysis in an organic solvent

such as ethanol at a temperature of between 20 and 40°C.

e
(O]

The compound of formuia (V) can be prepared via the Suzuki reaction (J.
Org. Chem., 55 6184 -1990). According to this method, a compound of formula
(M) in which X represents a halogen, more particularly bromine or iodine; or a
trifluoromethyisulfonate, is reacted with a vinylboronic acid or a vinytboronate in
the presence of a catalyst such as palladium acetate or
30 tetrakis(triphenylphosphine)palladium in a solvent such as fetrahydrofuran,

dioxane or dimethoxyethane.



Scanning from 100 to 1200 anmu 15The silica gel for the flash col um

chromat ography is sold by Biotage. PREPARATI ON ' 1

4- (2-Bronoet hyl ) - 1- net hyl- 2- pentyl benzene | a)

(3- Brono- 4- net hyl phenyftacetic acid 2013 g (0.061 nol) of 3-bronmo 4

met hyl acet ophenone, 2.1 g (0.065 nol) of sulfur, 14 m of norpholine and a
catal yti c awe00oof1535ttal uenesul foni ¢ aci d nonohydr at ePaffér RRRe8/05dgasher
The m xture is heated under a stream of @itrogen at 130C. After 7 hours,
the m xture is cooled, 35 m of absolute”ethanol are added and the m xture
is stirred at roomtenperature 25 overnight 13.9 g of the thioam de thus
formed are dissolved in a solution of 110 ml of ethanol, 70 ml of water and

6 g of NaOH, and the m xture is refluxed for 4 hours. The solvents are
evaporated of f H¥ CORPMN: af &ormuia Hoh) g8n s iOQEP'V\?gﬁrQWItU?eCWHPH*&‘ﬁ:Ieri c
acid soluti [ ' et g P4 i of f
and 9,16 g SImLRLEOAEoT b o M Sichl s Roed I SERERIP LALE: bandiiohs el
2- ( 3- Br ono- Knavet hy tiplsersidiltest ihahelart and thEhkes onpeuiethilekd ipribpaxatipdes.l a) i s

oo, TS SRR DTSR e
ethanol is exaRAsRhesbmify @NActHRIs W RAAM IS FRLERKTIGRRAAS/AE1138 13

residue is taken up In direthyl ether. The m xture Is washed with saturated
sodi um bi carbonat e sol uti on and evaporated under vacuum 7.1 g of ester are

obtai ned, and are,dissplved.n 70 m qof THE A so Lon of 7.6 .

bor ane/ di net hyla]nsmef eile 1&1‘% zﬂ.ﬁl’tg}g ?Pﬁ‘ﬂoé’”ﬂﬁa%’b‘; gé%pﬁﬁagg‘t%n"é@%” C%Lqe”

ni trogen, apgpafgtidreSHbiHodd ign rdtuldestabé®l lav egohfierdialpusgailabié Somatur e
is cooled to OC and 120 nl of nethanol are added cautiously. The m xture is
ref | uxed!9 ofesmibgdnin dbe altgratueg opatadiemmiyely veaile Prerancdsagoerding to

di ssol ved i i Ll ut i a.sol ution,
dried and e@‘ggﬁ)@g% Cﬁfr?%gﬁhggéﬁgﬁ%#ﬁgﬁﬂgw&tséﬁg%éle%(ﬁ:%(?m@%o%i ng to the
title conpound are obtained. 1c) 2-[4-methyl-3-(pent-1-enyl)phenyl | ethanol
2.0 g (0.0093 nol) of the product obtained in the previous step, 1.12 g
(0.01 nol) of pBFﬁ 3R i gReAG tp the 1n‘gertf@.no@?vn§fﬁ? RMREEE tf%? igp of5

(0. 0046 nol ; : : jalall j f :

tetrakis(t r'i)sg é'r?b%rﬁogggmﬁlﬁeg |o|a|ald£g?i1 %%Bf(ﬂp gﬁaa%&cé%{ggt(ﬂet?us I’cl) b%n%j aQP/O‘FHE.
The m xt Ub eits eptiehalcondersinie nta astaltaharenff andioroiged-dxate.4 hours. The m xture
is poured into water and extracted with diethyl ether, the organic phase is
dried and the solvent is evaporated off. The residue is purified by 20

col unm chr omat ogR&RBRYrE&M c]céﬁpiﬁﬁﬁd%:isoléﬁlebltéc@grd@ﬁé o BoNentRPXpR/NBIQIMS in

acetate mxture. 740 ng o e title product are obtained in the formof an

oi | . 1d) 2-{he feemhef the-fpembeseiosmyla) salhtheseof. I5ehiceg badacnaybeatarwerted t he
previ ous ste 0.7 0.0036 .mol,), _i. i ssolved in 46 . of ethanal, 0.12
0 of 2056 Pt 12 shlfhe 8ol Y naTh s Bofioi B Y ol B, SO R o
hydr ogen2 oalcehBRUISieRiraBlyt estpanst ube %gil@&notheaheaahepnsuhmt He 13-
filtered and evaporated under vacuum 0.65 g of the title conpound is

obt ai ned i ndinethpryethane sgthgloasatate;, apetone or a hydrocarbon such as hexane.

4- (2-Bronoet hyl)-1-net hyl-2-pentyl benzene The product obtained in the
previ ous step, 0.65 g (0.0032 nol), is placed in a round-bottomflask with
8 m of aqueousTHEY%ohysbupisasti ©raalad (1B bealing iamnN-dlige yratipiion the higaged at
130C for 6 hours, cooled and poured into saturated sodi um bi carbonate

sol ution. TREMRGHT ibﬁg PRERA GHebY soxidation of the corresponding compounds of

25 formula (. in this case, the compound of formuia () as oblained via the above
syntheses is subjected to an oxidation reaction according to conventional
methods, for example to a reaction with m-chloroperbenzoic acid in a suitable
solvent, and isolated according to the usual technigues well known to those
skilled in the art.

30



WO 2009/ 153514PCT/ FR2009/ 051138 14 extracted with ethyl acetate, dried and
evapor at ed under vacuum 0.65 g of the title conpound is obtained in the

formof an oil. PREPARATI ON 2
4- (2- Met hanesul f onyl oxyet hyl ) - 1- met hoxy- 2- 5pentyl benzene 2a)
( 3- Brono- 4- met hoxyphenyl )acetic acid By working as described for

prepar at i ompl@poohMis3esing 3- bronop- 4- 10net hoxy- acet opReMePR2009i05ad 36f
3- br ono- 4- net hyl acet ophenone, the title 1@gnpound i s obtained. 2b)

2- ( 3- Brono- 4- net hoxyphenyl ) et hanol 15By rking as described for
preparation | b), but using conpound 2a) fromthe previous step instead of

conpound | a), tﬂfbtfdllb@nfgonéb@iﬁﬂle'ss deltab&ethe 26deparation of a compound
244- met hoxy1l- 3- é pent - 1- enyl ) phenyl | et hanol 20 By wor ki ng as descri bed for
in

pr epar at i onaagsys ado th@nm@nﬁcﬁpﬁ exymplesmreriot rdting asd sesye meselyda of

SOt hoxdusttIg fet bfeetMAvatdy K Hufiter 80558, compound presented in

1d), but usempl@m@%r@doaﬁ)at Bivesm “rnhmepuaew bekws tveifich niistade o fthe aipoical 1c) ,
the title_ conmpound is obtained. 30

2e)

4- (2- Met r%r@mtw@qﬁr@xﬁ%@ hF}*F&)Sanin’éEf}W? et/ PR racoprdingos 4PRoh of
t he conpoun; r{romthe previous step, 20 m of dichloronethane, 0.75 m

(0. 0054 nol of riethyl am ne and, at 0-5C, 350.42 m (0.0054 nol) of

met hanesul fonyl chloride are pl aced in a round- bottomflask The m xture

is stirred for hours at room tenperature, washe W|th and dri ed,

and the organi c! hhRBYSIPRChapisa| mEaauTeHIRIS WIS iR Oﬁﬁgdt"‘le’t © OWF'oduct is

obtained in th 09/ 051138 15
Bxampl o 1. " command L e e P P T 3.

trifluortiret hylﬁhmp;dtgapwwemnm@grwtd: lissonanee ppaciza ¢ H NMB) wefe regydadnol )

(3-tr 1 &uor SmBORNReRy 3 HiukPp hadie ediaged Wi s Ryansr) cursali 208 um

carbonat e agkbrfiféalbnift afe et &féﬂ@;ﬁnpé@ge\é tb heaTMBIRdqheidyom f | ask. The
m xture is refluxed for 6 hours he n-butanol is evaporated off, the

residue is takeNlthe specttehyereamsosdes ahel tempaeduig efiGiét er, the
The abbreviations used to characterize the signals are as follows: s =

15 singlet, bs = broad singlet, m = multiplet, bm= broad multiplet, d = doublet,
t = triplet, g = quartet.
¢ = not integrable owing to interference with a broad peak from water.

For the LC/MS technique:
ThermoElectron LCQ Deca XP Max System equipped with both an ion
20 trap mass spectrometry detector and a diode array detector.
The chromatographic systems used are as follows:
method A)
- Kromasil C18 column (2.1 x 50 mm) 3.5 pm
- Eluent A = H,O ammonium acetate 5 mM pH 6.5
25 ~ Eluent B = CHLON,
Gradient from 98% A to 95% B over 12 minutes, then elution at 96% B
over 3 minutes
- Flow rate 0.5 ml/minute
- Injection of 2 yil. of a 0.1 mg/ml solution in a 9/1 CH3CN/H,0 mixture
30 method B)
Kromasil C18 column (2.1 x 50 mm) 3.5 pm
Eluent A= H,O + 0.01% TFA
Eluent B = CH1CN.



10 organic phase is dried and the solvent is evaporated off. The residue is
purified by columm chromatography on silica gel eluting with a 95/5

hexane/ et hyl acetate m xture. A solution of 300 ng of the free base
obtained in THF is mxed with a solution of 180 ng of pampic acid in 8/2
THF/ wat er. 15The reaction m xture is concentrated under vacuum 6 m of

et hanol ar epngoldedoandsadsol id i s obtained, which is thpaTiFRPeoedsdfiB8 The
solid is crystallized by heating with etﬂanol and the off-white hem panoate
is obtained: 450 ng, mp. = 156-157. A flrther crystallization in ethanol
affords an mp. of 157-158. 20 Melting point = 157-158C, MtH+ (nmethod A) =

RT 10.9 n1 0 0 0

T 97°1 331 ?m z %&W%m%é@%@é?%@%%ﬂ)@ es ng&?g(l.g?on%f)%/o D)
2. 75-2.89 (m 2HVerd gn@es0 25 (m 10H); 4.74 (s; 1H): 6.97 (dd: o -
7.7 Hz; Jb = 1. 4pidgi rallis midnt@ 9 = 1.4 Hz; 1H); 7.07 (d; J = 7.7 He;

EARE RN e % e i 8T B e o

the variahts ofmeleodCesent invention, conpound 'lbis is prepared, which is

?3mt ?f?[ﬁo?gnéfﬁyﬁﬂﬁg%plyﬁ éégecg‘%ég Z@%iﬁ@ﬁ‘l@@ d“ﬁ‘nr ee panvoic acid (nol
rati o 1:0.5), -acchett Ag HhOth8.G18kITdvk ng net hod: 600 ng of the

free base obtain ol o the nethod of Exarrple 1 35as a solution in
EReBsB e e

THF are m xed wi J{)arml c acid as an 8/2 0
2009/ 153514PCT] FRERboR0EITEeS %Aﬁﬂ@%t%ﬁ)@bﬂﬁtm@Htesrﬁ'éethﬂrba'i 95% B
evapor at ggl under oya3iHmutagd the residue is then treated with a mxture of

THF and i sopropy eth nd filtered. 1 g of a yellowsolid is
obt ai ned. 5Melti AgVp& %PQ”‘?S@”@% MrH+ (method B) = R 10.1 min mz 419

(MN Exanple 2: mopagionnst 2ul. b 2-( 4-mghi e@ojutidnpe et §M1 phidsyNjHeyixtude ( 3-
trifluoromnethyl @%WAOW perazine and its hydrochloride 100.336 g (0.00112
nop of the conp preparation 2, 20 m of isopropanol, 0.47 m of
triethyl am ne -( OYV\HIg6 Atantis BRC 8 galumn (00 a0 o3 1n

4- (3-trifkuoramegihd, Ep\e.nﬂzbm@eqf%lware pl aced in a round-bottom fl ask.
reflu

The m xture is heat at the X tenperature overnight. The solvent is
evapor at ed of f ﬁﬂ@n T@iCMnd an oil is obtained and 15 purified by

chromat ogr aphy, @ré’@nbﬁgfrmﬁ D8 HNABL DM XA RRELH Byhinaess, ahen Blution &t 98%0BnY of
free base are obtai ng rom whi ch the hydrochloride is prepared in

i sopropanol usi n§V&r° "4BWESpanol sol ution saturated with HCl. After
filtration, 1060 FAipvofata Odnileninate d are obtai ned. 20 Melting point -=

%)f\l/golgg)%gﬁgﬁs gﬂﬁé%&?\ c§)2 H%%{aﬁq(rﬁéwgoﬁt‘l&%ggm AH AR, B iR
method
- XTerra C18 column (2.1 x 50 mm) 3.5 ym No. 186000400
- Eluent A=Hy0 +0.01% TFA
- Eluent B = CH;CN.
25 - Gradient from 98% A to 95% B over 15 minutes, then elution at 98% B
over 5 minutes.
- Flow rate 0.5 mi/minute
injection of 2 ub of a 0.1 solution in a 8/1 CHyONHO mixture
method F)
30 - Ascentis C18 column 2x50 mm 3 um
- Eluent A= H,O + 0.01% TFA
- Fluent B = CHCN
- Gradient from 98% A to 95% B over 10 minutes, then elution at 95% B
over & minutes.
35 - Flow rate 0.5 ml/minute; temperature 40°C
- Injection of 2 ul. of & 0.1 mg/ml solution in a 8/1 CHCN/HLO mixture



2H); 2.51-2.57 (m 2H**); 2.95-3.05 (m 2H); 3.11-3.28 (m 4H); 3.30-3.41
25 (m 2H); 3.60-3.70 (m 2H),; 3.77 (s; 3H); 3.93-4.04 (m 2H); 6.92 (d; J
=8 Hz; 1H); 7.05 (d; J =2 Hz; 1H); 7.07 (dd; Ja = 8 Hz; Jb = 2 Hz; 1H);
7.17 (bd; J =7 Hz;1H); 7.29 (bs; 1H); 7.31 (bd; J =8 Hz; 1H): 7.49 (cid
t: J 8 Hz; 1 H); 10.59 (bs; 1H). 30Exanple 3: conpound 38:

112- (4 met hWO Qoggmjggﬁ)h}enypet hyl] -4-(3- trifluoronet hyCphreRrybdpioBgnagi ne

and its oxal ate g (0.89 mml) of the conpound of preparation 1,
0.24 g (0.1 nmol) of (3 trlfluororrethyl ﬂlgenyl) 1-pi perazine, 0.22 g (1.6
mol ) of potassium 35carbonate and 10 ml of n-butanol are placed in a
round- bottom f lﬁ%@ ‘5h WO 2009/ 153514PCT/ FR2009/ 051138 17 m xture is
refluxed for & 8?9 The n-butanol is evaporated off, the residue is taken
up in ethyl aeetAseerdisdCsbledmPxF0 waterymt he organi ¢ phase is dried and
the solvent is e tegd off o idue is purified by colum

chr omat ogr aphy o%l%gﬁfg A 8 q-gmglm!:?wth a 95/5 hexane/ethyl 5 acetate
m xture. 130 ny BmeﬁhBﬁp 3@"{)1‘"&3‘@&5 MYr1EA hus obtained in the formof an
oi | . The product GifdiGhtSHEONVEEHH A t8 95% ¥ olSOoPP PRANRs, thierd 8lutiohoat 9do0al i c
acid in isopropanol js. %ﬂded to precipitate the oxal ate which is then

i sol ated by fil t?ibW M HEBhe formof a white solid (0.12g). Melting point
= 193-194C;, 10MHHbwaRk 067 mifminutes erdiOratMd)40°C NMR 8 (ppm DMBO-d6): 0. 89

), 295l S SR gt i <

7. 7Hz; Jb = 1. 6Fke plaductyagodétestediby UV7at2Qam. J = 7. 7Hz; 7. 12 (d; 3
= 7.4Hz;4@H); 7.22 (bs; 1H); 7.27 (bd; J = 158.4Hz; 1H); 745(m 1F1). WO
2009/ 153514PCT/ FR2009/ 051138 18 TABLE = No. -- R2 R3 Salt mp. C MrH+ 1

For the mass spectrometry section:

~ lonization mode: positive electrospray (ESi+ polarity+)
- Scanning from 100 fo 1200 amu

15 The silica gel for the flash column chromatography is sold by Biotage.

PREPARATION 1 4-(2-Bromoethyl)-1-methyl-2-pentylbenzene

1a) (3-Bromo-4-methylphenyl)acetic acid

20 13 g (0.061 mol) of 3-bromo-4-methylacetophenone, 2.1 g (0.065 mol) of
sulfur, 14 ml of morpholine and a catalytic amount of p-toluenesulfonic
acid monohydrate are mixed together. The mixture is heated under a
stream of nitrogen at 130°C. After 7 hours, the mixture is cooled, 35 ml of
absolute ethanol are added and the mixture is stirred at room temperature

25 overnight. 13.9 g of the thioamide thus formed are dissolved in a solution
of 110 ml of ethanol, 70 ml of water and 6 g of NaOH, and the mixture is

refluxed for 4 hours. The solvents are evaporated off and the mixiure is

then acidified with  dilute hydrochioric acid  sotution. A white  solid

precipitates. The precipitate is filtered off and 9.16 g of the title compound
30 are obtained.

1b) 2-(3-Bromo-4-methyiphenyhethanol

The compound of preparation 1a) is dissolved in 170 ml of ethanol.

Gaseous hydrogen chioride is bubbled into the mixture for 30 minutes.
35 The mixture is refluxed for 3 hours. The ethanol is evaporated off and the




au- 4-CH3 3-n-C3H7 4s,0 * 0" OH .00.5 157-158C MH# 419 RT 10.9 nmethod A 1
bis 4-CH3 3-n-C3H7 a0 eli." O 0O 0.5 + 0.5 nol free panoic acid 158-159C
M+ 419 RT 10.1 nethod B 2 ELL4-12- 4-0CH3

WO 2009/1563514 PCT/FR2009/051138
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residue is taken up in diethyl ether. The mixture is washed with saturated
sodium bicarbonate solution and evaporated under vacuum. 7.1 g of ester
are obtained, and are dissolved in 70 ml of THF. A solution of 7.6 ml of
borane/dimethyl sulfide in 110 ml of THF is added dropwise, under

5 nitrogen, and the resulting mixture is refluxed for 3 hours. This mixture is
cooled to 0°C and 120 mi of methanol are added cautiously. The mixture
is refluxed for 30 minutes and evaporated under vacuum. The residue is
dissolved in ethyl acetate, washed with dilute aqueous ammonia solution,
dried and evaporated under vacuum.

10 5.4 g of an oil corresponding to the title compound are obtained.

1¢) 2-[4-methyl-3-(pent-1-enyliphenyllethanol

2.0 g (0.0093 mol) of the product obtained in the previous step, 1.12 g

{0.01 mol} of pentenylboronic acid, 2.1 g (0.037 mol) of KOH, 1.6 g
15 (0.0046 mol) of tetrabutytammonium bromide and 50 mg of

tetrakis(triphenylphosphine)palladium are mixed together in 50 mi of THF.

The mixture is refluxed under a stream of nitrogen for 4 hours. The

mixture is poured into water and extracted with diethyl ether, the organic

phase is dried and the solvent is evaporated off. The residue is purified by

20 column chromatography on silica gel, eluting with a 9/1 hexane/ethyi
acetate mixture. 740 mg of the title product are obtained in the form of an
oil.

1d) 2-(4-methyl-3-pentylphenyhethanol

25 The product obtained in the previous step, 0.74 g (0.0036 mol), is
dissolved in 46 ml of ethanol, 0.12 g of 10% Pd/C is added and the
mixture is left to react under a stream of hydrogen for 5 hours at a

temperature of 40°C. The reaction mixture is filtered and evaporaied
under vacuum. 0.65 ¢ of the title compound is obiained in the form of an
30 oil.

1e) 4-(2-Bromoethyl)-1-methyl-2-pentylbenzene

The product obtained in the previous step, 0.65 g {0.0032 mol), is placed

in a round-bottom flask with 8 mi of aqueous 48% hydrobromic acid
35 solution. The mixture is heated at 130°C for 6 hours, cooled and poured

into saturated sodium bicarbonate solution. The resulting mixture is




3-n-C3H7 HCl 146-149C M+ 435 RT 7.0 method B3 4, 1, |l \=-C. 1 H

LL--)-U'lL LL Lt.ILL T 4-CH3 3-CH3 HCl ------------- H | 198-200C -----
M+ 391 RT. 6.6 nmethod B ----- MI+ 369 RT. 7.4 method B
WO 2009/153514 PCT/FR2008/051138
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extracted with ethyl acetate, dried and evaporated under vacuum. 0.65 g
of the title compound is obtained in the form of an oil.

PREPARATION 2 4-(2-Methanesulfonyloxyethyl)-1-methoxy-2-

5 pentylbenzene

2a) (3-Bromo-4-methoxyphenylacetic acid

By working as described for preparation 1a), but using 3-bromo-4-
10 methoxy—acetophenone instead of 3-bromo-4-methylacetophenone, the
title compound is obtained.

2b) 2-(3-Bromo-4-methoxyphenylethanol

15 By working as described for preparation 1b), but using compound 2a)
from the previous step instead of compound 1a), the title compound is
obtained.

2¢) 2-[4-methoxyl-3-(pent-1-enylphenyllethanol

20
By working as described for preparation 1c¢), but using compound 2b)
from the previous step instead of compound 1b), the title compound is
obtained.

25 2d) 2-{4-methoxy-3-pentylphenyiethanol

By working as described for preparation 1d), but using compound 2c)
from the previous step instead of compound 1c), the title compound is
obtained.

30

2e) 4-(2-Methanesulfonyloxyethyl)-1-methoxy-2-pentylbenzene

1.2 ¢ {0.0054 mol} of the compound 2d) from the previous step, 20 mi of

dichloromethane, 0.75 mi (0.0054 mol) of triethylamine and, at 0-5°C,
35 0.42 mi (0.0054 mol) of methanesulfonyl chloride are placed in a round-

bottom flask.

The mixture is stirred for 2 hours at room temperature, washed with water

and dried, and the organic phase is evaporated under vacuum. The title

product is obtained in the form of a yellow oil.
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Example 1: compound 1: 1-[2-(4-methyl-3-pentylphenyl)ethyl}-4-(3-
trifluoromethylphenyl)piperazine and its hemipamoate

5 1.98 g (0.00777 mol) of the compound of preparation 1, 1.5 g (0.0065
mol} of (3-trifluoromethylphenyl)-1-piperazine, 1.35 g (0.00975 mol) of
potassium carbonate and 40 ml of n-butanol are placed in a round-bottom
flask. The mixture is refluxed for 6 hours. The n-butanol is evaporated off,
the residue is taken up in ethyl acetate and washed with water, the

10 organic phase is dried and the solvent is evaporated off. The residue is
purified by column chromatography on silica gel eluting with a 95/5
hexane/ethyl acetate mixiure. '

A solution of 300 mg of the free base obtained in THF is mixed with a
solution of 180 mg of pamoic acid in 8/2 THF /water.

16 The reaction mixture is concentrated under vacuum, 6 ml of ethanol are
added and a solid is obtained, which is then filtered off. The solid is
crystallized by heating with ethanol and the off-white hemipamoate is
obtained: 450 mg, m.p. = 156-157. A further crystallization in ethanol
affords an m.p. of 157-168.

20
Meiting point = 157-188°C;

M+H* (method A) = RT 10.9 min m/z 419 (MH")

TH NMR: & (ppm, DMSO-d6): 0.88 (m; 3H); 1.27-1.39 (m; 4H); 1.45-1.59
(m; 2H); 2.23 (s; 3H); 2.50-2.58 (m; 2H**); 2.75-2.89 (m; 2H); 2.89-3.50

25 (m: 10H*): 4.74 (s; 1H); 6.97 (dd; Ja = 7.7 Hz; Jb = 1.4 Hz; 1H); 7.02 (d; J
= 1.4 Hz; 1H): 7.07 (d; J = 7.7 Hz; 1H); 7.08-7.15 (m; 2H); 7.16-7.32 (m;
3HY; 7.45 (dd-t; J = 8 Hz; 1H), 7.74 (d; J = 8 Hz; 1H); 8.17 (d; J = 8 Mz,
THY 830 (s THY)

30 According to one of the variants of the present invention, compound 1bis
is prepared, which is a mixture of 1-[2-(4-methyl-3-pentylphenyhethyl]-4-
(3-triflucromethylphenylpiperazine hemipamoate and free pamoic acid
(mol ratio 1:0.5), according to the following method:

600 mg of the free base obtained according to the method of Example 1

35 as a solution in THF are mixed with 540 mg of pamoic acid as an 8/2
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THF/water solution. The mixture is evaporated under vacuum, and the
residue is then treated with a mixture of THF and isopropy! ether, heated
and filtered. 1 g of a yellow solid is obtained.

Melting point = 168-159°C;
M+H" (method B) = RT 10.1 min m/z 419 (MH")

Example 2: compound 2: 1-[2-(4-methoxy-3-pentylphenyl)ethyl]-4-(3-
trifluoromethylphenyl)piperazine and its hydrochloride

0.336 g (0.00112 mol) of the compound of preparation 2, 20 mi of
isopropanol, 0.47 mi of triethylamine (0.0036 mol), and 0.21 ml (0.00112
mol) of 4-(3-trifluoromethylphenyl)piperazine are placed in a round-bottom
flask. The mixture is heated at the reflux temperature overnight. The
solvent is evaporated off under vacuum, and an oil is obtained and
purified by chromatography, eluting with an 8/2 hexane/ethyl acetate
mixture. 300 mg of free base are obtained, from which the hydrochloride
is prepared in isopropanol using an isopropanol solution saturated with
HCI.

After filtration, 100 mg of a white solid are obtained.

Melting point = 146-149° C

M+H" (method B) = RT 7.0 min m/z 435 (MH")

H NMR: 5 (ppm, DMSO-d6): 0.88 (m; 3H); 1.23-1.38 (m; 4H); 1.53 (m;
2H); 2.51-2.57 (m; 2H**); 2.95-3.05 (m; 2H); 3.11-3.28 (m; 4H); 3.30-3.41
(m; 2H); 3.60-3.70 (m; 2H*); 3.77 (s; 3H); 3.93-4.04 (m; 2H); 6.92 (d; J = 8
Hz; 1H); 7.05 (d; J = 2 Hz; 1H); 7.07 (dd; Ja = 8 Hz;, Jb = 2 Hz; 1H); 7.17
(bd; J =7 Hz1H); 7.29 (bs; 1H); 7.31 (bd: J =8 Hz; 1H), 7.49 (dd--1, J = 8
Hz, 1H), 10.59 (bs; 1H).

Exampie 3: compound 38; 1-[2-{4-methyl-3-pentylphenyl)ethyl]-4-(3-
trifluoromethylphenyl)piperazine and its oxalate

0.24 g (0.89 mmol) of the compound of preparation 1, 0.24 g (0.1 mmol)
of (3-trifluoromethylphenyl}-1-piperazine, 0.22 g (1.6 mmol) of potassium
carbonate and 10 mi of n-butanol! are placed in a round-bottom flask. The
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mixture is refluxed for 6 hours. The n-butanol is evaporated off, the
residue is taken up in ethyl acetate and washed with water, the organic
phase is dried and the solvent is evaporated off. The residue is purified by
column chromatography on silica gel, eluting with a 95/5 hexane/ethyl
acetate mixture. 130 mg of the title product are thus obtained in the form
of an oil. The product is dissolved in 2 ml of isopropanol. A solution of
oxalic acid in isopropanol is added to precipitate the oxalate which is then
isolated by filtration in the form of a white solid (0.129).

Melting point = 193-194°C;

M+H" = RT 6.7 min m/z 419 (MH")

"H NMR & (ppm, DMSO-d6): 0.89 (m; 3H); 1.28-1.40 (m; 4H); 1.46-1.59
(m; 2H); 2.23 (s; 3H); 2.50-2.57 (m;**); 2.78-2.89 (m;2H); 2.91-3.08 (m;*);
3.39 (bs; 4H); 6.97 (dd; Ja = 7.7Hz; Jb = 1.6Hz; 1H); 7.02 (bs; 1H); 7.07
(d; J = 7.7Hz; 1H); 7.12 (d; J = 7.4Hz, 1H); 7.22 (bs; 1H); 7.27 (bd; J =
8.4Hz; 1H); 7.45 (m; 1H).

200-202C M+ F 351 RT. 6.9 nmethod B 10 0 4-CH3 3-n-C3H7 HC

10. 2
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TABLE
7 NARN s
R1™7 N\amp N/
R3

No. R1@— R2 R3 Salt m.p. °C M+H+

1 F?D\ 4-CH; |3-n-C3H7 157-158°C | MH+ 419

E RT 10.9
method A

1 bis FS/Q\ 4-CHj |3-n-C3H5 168-159°C | MH+ 419

£ RT 10.1
method B

+ 0.5 mol
free pamoic
acid

2 Ff\/@ 4-OCHj3 [3~n-C3Hy HCI 146-149°C | MH+ 435

¢ RT 7.0
method B

3 FS 4-CH;z | 3-CHs HCI 198-200°C | MH+ 391
R RT. 6.6
method B

4 N 4-Chy (3-n-Caly HO 21a-217°C T M+ 364
e RT. 7.4
method B

5 FFYG\ 4-CHs 3-n- HC 190-192°C | MH+ 447

E CsHyy RT 7.2
method C




qu- o

3-n-C3H7 HE@ 171-173C M+ 367 RI

M+ 385 R

10.9 nmethod A 18 4-CH3
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4-0CH3 3-CH3 HGE@ 184-185C M+ 407 RT. 6.1 nethod C 16 4-0CH3
6.5 nethod B 17 4-CH3 3-n- C3H7 HCl

203C

PCT/FR2009/051138

No.

R2

R3

Salt

m.p. °C

M+H+

4-CHjs

3-n—C3H7

HCI

161-163°C

MH+ 420
RT.76
method B

4-OCHa

3-n-C3zHy

HCI

174-177°C

MH+ 385
RT87
method B

4-CHjs

3—n-C3H7

HCI

182-185°C

MH+ 401
RT. 10.2
method D

4-CHj;

3-n~C3H7

HCI

200-202°C

MH+ 351
RT.6.9
method B

10

4-CHj

3~n-C3H7

HCI

199-201°C

MH+ 381
RT 7.1
method B

11

4-CHs

HCI

149°C

MH+ 433
RT 10.2
method B

12

4-OCHj3

3~n—CgH7

HCI

125-128°C

MH+ 417
RT.6.9
method D

CsHyy

214°C

Mkl 4673
RT.10.3
method A

14

4-CHj

3—ﬂ—C4H9

HCI

187°C

MH+ 433

RT.7.2
method B




3-n-C3H7 HCI 180-181C M+ 386 RI 10.6 nethod B 19 CiLs. LL 4-CH3 3-n- C5H11
OCH \" / 0 o- 165C M+ 419 R17.2 nmethod B 20 ug-u- 4-CH3 3-n- CoH11 H
160- 164C M+ 419 RT 7.2 nethod B
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No. | & >—| R2 R3 Salt m.p. °C M+H-+
15 Ff)/@\ 4-OCH3 | 3-CHs HC} 184-185°C | MH+ 407
k RT. 6.1
method C
16 L 4-OCHj3 {3-n-CgH; HCI 171-173°C | MH+ 367
RT 6.5
method B
17 Ci\@ 4-CHz |3-n-C3Hy HCI 203°C MH+ 385
RT 10.9
method A
18 5 4-CH; |3-n-C3Hy HCI 180-181°C | MH+ 386
G RT 10.6
method B
19 4-CH3 3-n- 165°C MH+ 419
T C5H11 | \> RT 7.2
method B
20 Fg/@\ 4-CH3 3-n- 160-164°C | MH+ 419
L C5H11 RT 7.2
method B
21 Fﬁ/@\ 4-CH3 622;1 OS’OB(% 163-165°C MF:T:!Q
! & N\ _
method B
22 " !‘;} 4.CH3 GE 5*,\/\ 283-285°C | MH+ 410
1O C5H11 | ¢ %ﬁ;’o RT 7.5
method B
23 | F ® 4-CH3 | 3-n- IHCI >201 MH+ 369
) C5H11 RT7.3
method G




21 LL 4-CH3 3-n-

C5H11 O pfri

_ 1 -{/ 163-165C M+ 419 RT 7.1 nmethod B 22
-- co 3 n C51-111 r, (LI /N u"'\/_ O O5i 283285C M| -L. 419 Rl 7.5 nethod B

23 4-CH3 3-n- C51111 2*HC
WO 2009/153514 PCT/FR2009/051138
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No. | & %-| Rz | R3 Salt m.p.°C | M+H+
24 | 4 4-CH3 | 3-n- N 68-70 MH-+ 381
Q C5H11 RT 6.3

method F

25 | By 4-CH3 | 3-n- 2*HC| 190-192 | MH+ 430
N C5H11 RT 6.5

method F

26 |CF, S 4-CH3 3-1- 2 CI >212 MH+ 420
N C5H11 RT 7.6

method G

27 4-CH3 | 3-n- HCI 193-195 | MH+ 407
/K@\ C5H11 RT 8.3

method G

28 |~ 4-CH3 | 3-n- o*Hcl | 228-230 | MH+ 395
“CL C5H11 RT 7.38

method G

29 /@\ 4-CH3 | 3-n- o*HCl | 226-228 | MH+ 365
C5H11 RT 7.1

method G

30 S 4-CH3 3-n- I*HCY 183-185 | MH+ 3562
N C5H11 RT 5.5

method E

S|y | ree ) e nol | TEEET T MY 430

Bro N C5H11 RT 6.5

method G

32 1 . > 4-CH3 | 3-n- HC 200-202 | MH+ 385
8 C5H11 RT 7.1

method




>201 M# 369 Rl 7.3 nethod G 21 No. / R=R2 R3 Salt mp. C Mhi- 24
4-CH3 3-n- C5H11 68-70 M+ 381 RT 6.3 nmethod F 25 B N 4-CH3 3-n- C5H11
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No. | Q R2 R3 Salt m.p. °C M-+H+

33 4-CH3 | 3-n- HCI 220-222 | MH+ 365
Q\ C5HM RT 76

method E

34 /@\ 4-CH3 3-n- HCI 197-200 | MH+ 435
OCFs C5H11 RT 7.8

method E

35 | ¢ S 4-CH3 3-n- HCI 199-201 | MH+ 386
N C5H11 RT 7.8

method E

36 F§/©\ 4-CHjz 13-n-CsH;| oxalate 193-194 | MH+419
E RT 6.7

method E

37 F';/@\ 4-CH; |3-n-CaH;| fumarate 140 MH+419
E RT 6.9

method E

38 F§/©\ 4.CH; |3-n-CsH;| succinate 95-96 MH+419
& RT 6.6

method E

39 FS/@L 4-CHj3 [3-n-CsH7| dihippurate 91-92 MH+419
E RT6.7

method E

The compounds of the invention have advantageous properties as TNF-o

inhibitors.

5 These properties were demonstrated using a test aimed at measuring the
effect of molecules on the synthesis of TNF-« induced in Balb/c mice by a

lipopolysaccharide (LPS) from Escherichia coli (055:B5, Sigma, St Louis, Mo).
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The test products are administered orally to groups of five 7- to 8-week-
old female Balb/c mice (Charles River, France). One hour later, LPS is
administered intravenously (10 pg/mouse). The blood of each animal is
collected 1.5 hours after the LPS administration. The samples are centrifuged,

5 and the plasma is recovered and frozen at -80°C. The TNF-« is measured
using commercial kits (R & D, Abingdon, UK).

In this test, compound 38 was shown to be very active, inhibiting the

synthesis of TNF-a even at very low doses, IC50 = 0.1 mg/Kg

10 These properties were also demonstrated using a test aimed at measuring
the effect of molecules on the synthesis of TNF-a induced in Sprague-Dawley
rats by a lipopolysaccharide (LPS) from Escherichia cofi (065:B5, Sigma, St
L.ouis, Mo).

The test products are administered orally to groups of ten male Sprague-

15 Dawley rats weighing about 200 grams. Two hours later, LPS is administered
intravenously (0.1 mg/Kg). The blood of each animal is collected 1.5 hours after
the LPS administration. The samples are centrifuged, and the serum is
recovered and frozen at -80°C. The TNF-a is measured using commercial kits
(RPN 2744 Amersham, UK).

20 in this test, the compounds were shown to be very active, inhibiting the
synthesis of TNF-o. even at very low doses, IC50 = from 0.3 to 1 mg/Kg,
especialiy with an 1C50 = 0.3 mg/Kg for compound 1 and an {C50 = 1 mg/Kg for

compounds 4 and 8.

25 The compounds of the invention are tested in a model of joint

inflammation.

The compound (1 ng/joint as a suspension in 10 pl of a solution of 2%
PVP (polyvinylpyrrolidone)/1% lutrol F68/0.9 % NaCl) according to the
30 invention is injected one hour before the first injection of zymosan® (see below)

into the joint of a hamster.
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Induction of a knee joint inflammation: Under light anaesthesia using
isofluran, a suspension of zymosan® at a dose of 100 ug in 10 pL of saline
solution is injected into the knee joint of a male hamster. Zymosan® is a yeast

5 extract which produces a strong dose-dependent inflammation when
subcutaneously injected. Under the experimental conditions described
herein (injection into the knee joint), it induces a hyperalgesia lasting for a
week. In order to extend this period, 3 consecutive injections of zymosan®
were applied. The lag time to paw withdrawal, following exposure of the plantar

10 skin to a defined heat stimulus, is measured using apparatus (Plantar Test Ugo
Basile Biological Research Apparatus, Comerio, ltaly) comprising a mini-
camera to ensure the correct positioning of the infrared ray below the hind leg

of interest.

15 Measurement of secondary hyperalgesia:
The timer, which measures the length of time the infrared light is reflected
by the hind leq, is started by the investigator and stops automatically as soon
as the animal shakes or pulls away its leg. The infrared light is stopped after 16
seconds by the investigator if the animal does not pull its leg away, to avoid
20 burning injuries. The lag time to leg withdrawal in seconds is used as a
measurement of pain. The measurement was performed 4 hours after the first
injection of zymosan® and during the following 3 weeks. In this test,
representative compounds of the invention, and especially compound 1, show

an effective reduction of pain over a 3-week period.

The compounds of the invention are alsc tested in a model of neuropathic

pain; measurement of the anti-allodynic effect in the spare nerve injury (SNI).

In this in vivo model of mice suffering from chronic neuropathic pain, the effect
30 on tactile allodynia, a painful sensation induced after a mechanical stimulus not

normally painful, is triggered in the hind leg by surgical lesion of the great
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sciatic nerve. It is then determined by measuring the paw withdrawal threshold
(PWT), ie. the applied force (expressed in grams) at which the mouse
withdraws its hind leg.

5 Tactile allodynia is determined on both hind legs, i.e. homolaterally and
controlaterally to the lesion determined following surgery, with the automatic
von Frey test, in which the plantar skin of the hind legs is exposed to a
pressure stimulus of increasing intensity reaching 5 grams, using a discharge
needle prod. The force in grams to which the animal responded by withdrawal

10 of the hind leg (paw withdrawal threshold, PWT) is used as a measurement of

tactile allodynia.

Trial groups using the compounds according to the invention and a control
group of animals were used, each being composed of four male C57B6 mice.
15 In each group, the baseline of the PWT values (BL) was determined before
surgery. Under general anaesthesia and in order to induce neuropathic pain,
the two major branches of the great sciatic nerve are ligated and transversely
sectioned, with the sural nerve left untouched (spare nerve injury, SNi). In this
model of neuropathic pain, tactile allodynia completely developed within two
20 days of the transverse section of the nerve in the hind leg homolaterally to the
fesion and remains stable in the control group during the observation period of

the experiment.

7 days after surgery, just before the administration of the compound, ie at 0 h,
25 and in all the groups, the PWT values were determined for the homolateral hind
leg (injured) and the controlateral hind leg (non-injured). The compounds
according to the invention or the vehicle were administered to the animals by
injection into the tail vein (i.v.). In the trial groups, the mice received 0.1 mi/10 g
of a solution of the test compounds in the vehicle (1/1/18

30 Ethanol/Cremophor/Phosphate Buffered Saline) at a dose of 1 mg/kg. In the



HCl 220-222 M+ 365 RT 7.6 nethod E 34 0 4-CH3 3-n- C5H11 HCl 197-200 MH+
435 RT 7.8 nmethod E 35 4-CH3 3-n- C5H11 HCl 199-201 M+ 386 RT 7.8 net hod
E 36 Li. 4-CH3 3-n-C3H7 oxal ate

WO 2009/153514 PCT/FR2009/051138
26

control group, the mice analogously received 0.1 mi/10g of vehicle. 1 h,2h, 4 h

and 6 h after administration, the PWT values were determined.

For the statistical analysis, the measured PWT values were analysed by 1-way
5 ANOVA and Bonferroni Multiple Comparison. At the evaluated dose (1 mg/kg
L.v.), a statistically significant reduction of pain (by measurement of the anti-

allodynic effect) was observed for Example 1 from 1 hto 6 h.

By virtue of this activity, the compounds of formula (1) and their salts may
10 be used for treating diseases associated with immune and inflammatory

disorders or as analgesics for treating pain.

In particular, the compounds of formula (I) may be used for treating
atherosclerosis, autoimmune diseases, diseases that result in neuron

15 demyelination (such as multiple sclerosis), asthma, pain or inflammation of the
joints, more particularly of the shoulder, the knee, the fingers, etc., rheumatoid
arthritis and its articular pains, osteoarthritis and its articular pains, and also
other inflammatory pains of the joints, or other inflammatory pains (e.g.
hygroma, tendinitis, etc.), fibrotic diseases, pulmonary idiopathic fibrosis,
20 mucoviscidosis, glomerulonephritis, rheumatoid spondylitis, gout, bone and
cartilage resorption, osteoporosis, Paget's disease, multiple myeloma,
uveoretinitis, septic shock, septicaemia, endotoxic shocks, graft-versus-host
disease, graft rejection, adult respiratory distress syndrome, silicosis,

ashestosis, pubmonary sarcoidosis, Crohr's  disease, ulcerative colitig,

P
Lh

> amyotrophic lateral sclerosis, Alzheimer's disease, Parkinson’s disease,
systemic lupus erythematosus, haemodynamic shocks, ischaemic pathologies
(myocardial infarction, myocardial ischemia, coronary vasospasm, angina,
heart failure, heart attack), postischaemic reperfusion lesions, malaria,
mycobacterial  infections, meningitis, leprosy, viral infections (HIV,
30 cytomegalovirus, herpesvirus), AlDS-related opportunistic  infections,
tuberculosis, psoriasis, atopic and contact dermatitis, diabetes, cachexia,

cancer, and radiation-induced damage.
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According to one of its aspects, the present invention relates to a
compound according to the invention, or a pharmaceutically acceptable salt of

the said compound, for treating the abovementioned diseases.

According to another of its aspects, the present invention relates to
pharmaceutical compositions comprising, as active principle, 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 the said compound, and also at least one

pharmaceutically acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and
the desired mode of administration, from the usual excipients known to those
skilled in the art.

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravencus, intraarticular, topical,
jocal, intratracheal, intranasal, transdermal or rectal administration, the active
principle of formula (1) above, or the salt thereof, may be administered in unit
administration form, as a mixture with standard pharmaceutical excipients, to
man and animals for the prophylaxis or treatment of the above complaints or
diseases.

The appropriate unit forms of administration include oral forms such as
tablets, soft or hard gel capsules, powders, granuies and oral solutions or
suspensions, sublingual, buccal, intratracheal, intraocular, intranasal or
inhalation administration forms, topical, {transdermal, 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, ocintments or lotions.

By way of example, a unit form of administration of a compound according
to the invention in tablet form may comprise the following components:

6.6
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collected 1.5 hours after the LPS adm nistration. The sanples are
centrifuged, ang.,t IS r : ] ' IS
nmeasur ed usi ngr\glgmﬂﬁgr?:'%gﬁ%ﬂlef stﬁf%%\lél@z@g%&ﬁ%e%ﬁ(ﬁﬁ]% %k?n%%;l %53{‘%??\{[522? t he
conpound$0weild shodd mokie andryreferentialy frami 0i02 g 50 Megsyntim@xiesoloMOoTaIF- a
even at very |low doses, 1C50 = from0.3 to 1 ng/Kg, especially with an |1 C50
= 0.3 ny/ KgUPH9ey nd 1 and an 1C50 = 1 ng/Kg for conpounds 4 and 8.
25The conpounds of the invention are tested in a nodel of joint

i nfl ammati on The conpound (1 ng/joint as a suspension in 10 pL of a
sol ution of 2% PBP eyl of iemxanipler @ iLedn&rMLoef| admiisiFaigrn.of 9 saoppund

according t he. 30, i.nvent i IS ,i0j n [ -

o ecti on ofcssfisga Py TreulRdR by b 8 pRaanbuBF Sdfighf sysbalgn
2009/ 15354 4Rl IR elibBSnidd compondrisict i on of a knee j oi nt

i nfl ammati on: Under |ight anaesthesia using isofluran, a suspension of
zynosan(r) at a geswayndiasgopdng o e veBHioRal i ne solution is injected into
the knee joint o | I n(r) is a ye 5 extract which
produces a st rongogg@J@é@%éﬁt@yﬁﬁ@mti on when su }éut aneously injected.
Under the experi emnbdladfégondi ti ons described herein (itpection into the knee
joint), it inducesgi hyper al gesi a | asting for a week. b order to extend
this period, 3 cHa&écuti ve i njections of zynbsane wer® %ppl ied. The | ag
time to pgw withdrawal, follow ng exposure of the plantar 10 skin to a
defined heat stinmulus, is nmeasured using apparatus (Plantar Test Ugo Basile
Bi ol ogi cal ReseaVWehthippdreairticilarCome,i ibe dass ¢f) activeppiintiplg given tacasech t o

ensure the rec ositionin f the infrared ray bel ow the hj. | eg  of

i nterest. 1@%a@u‘#%ﬁ’&i‘lfg str@gﬁoﬁ@aﬁr?,qq%grbﬁtgggpé{yjections ﬂ;ﬁgerf’f’h%&bﬂﬁgch

measur es t hgf hepgkhosd nidm® the infrared light is reflected by the hind

leg, is started by the investigator and stops automatically as soon as the

ani mal shakes or pulls away its leg. The infrared light is stopped after 16

z\e/giogds BX the | R\éegt%a.gt%%?reiafmﬁlg,e aarﬂt'ﬁﬁa%orgwo%? ﬁﬂ"&in%‘{’rlaltiohtgf laegor%%}fndt 0
according to the invention in the form of an intraarticular solution or suspension

may comprise the following components:

Compound accerding to the invention 48 mg
Polyvinylpyrrolidone (PVP) 20 mg
30 Poloxamer 188 10 mg

NaCl 9 mg



20 burning injuries. The lag time to leg withdrawal in seconds is used as a
measur enent of pain. The neasurenent was performed 4 hours after the first
i njection of zynosanO and during the following 3 weeks. In this test,
representative conpounds of the invention, and especially conpound 1, show
an effective reduction of pain over a 3-week period. The conpounds of
t he i nventi gyoanegalssgihested in a nodel of neuropat hi pCAdFER200BASYHERENT
of the anti-allodynic effect in the spar2§ nerve injury (SNI). In this in
vivo nodel of mce suffering from chronic” neuropathic pain, the effect 30
on tactile allodynia, a painful sensation induced after a nechani cal
stinmulus not norgalNWaHM 4IN Hcs triggered in the higadpHegdjo¥tesiUfcds @l

| esion of the great WD 2009/ 153514PCT/ FR2009/ 051138 25 sciatic nerve. It
is then det édm ned by measuring the paw withdrawal threshold (PW), i.e.

the applied forc res in granms) at which the e wWthdraws its
hind leg. 5 Tactﬁaég'g@lrﬁ'ﬁéﬁﬁoé] is determ ned on both hin 'ngs, i.e.
honol aterally and controlaterally to the | esion determ ned foll ow ng

surgery, with the automatic von Frey test, in which the plantar skin of the
hind | egs®is exyigsiea ingaartiskiassavie, she fapaof getivedrsiple givent esregeh 4

reaching 5 i.ng; | r; ; i

whi oh the angearer i B b e R AR B R el L RE FEE L BRI av
t hreshol d, R¥¥Tdné snargled as a neasurenent of tactile allodynia. Trial
groups using the conpounds according to the invention and a control group
of animals were used, each being conposed of four male C57B6 mce. 15 In
each group, th eld f | we ; i

surgery. Under %@%%rmdﬁﬁge%%'ﬂgé’gg@ﬁ gi?ﬁ g‘lpﬁh{gﬁnﬁﬁﬁﬁﬁegr@%ﬁ t %{Egpai n,
the two haj appiwpanthesudd ddsmggseate swtabutsiderthe apstelt guft 8ok andention.

transversely sectioned, with the sural nerve |left untouched (spare .nerve
ity s oSt oradtices bisdRraomaR. S ABBIATE RS oA Saten
conpl etel y deNsleaRfdby the dd&bﬂé)cdﬂﬁm?% fhenmlotanstv 8dimisteidroan@fthé he
nerve in the hind |l eg honolaterally to the lesion and remains stable in the
control growpighteindgespensshefthesaidpati@nti od of the experinent. 7 days after
surgery, just before the adm nistration of the conpound, i.e. at 0 h, 25
and in all the groups, the PWT values were determ ned for the hornoiateral

hind | eg1§i nj ur&ehoraing tohehrat 69¢ af fs akpbttediHeegresBaninvahtised)so rERftes
conpounds according to the invention or the vehicle were admnistered to

t he ani mal sty imgtBedi ti iraalng Heet aboversemtiqnag ypathalogigs, COMErisfiolPR, t he

Vehtcl o (1) STk An% Parlnd ) BileBlve Mot S . SOTPAUR P Bt o
of 1 ny/ kg. tHeninkvbetioN\Qr 200H rirER LAY ddes200105hk 3Ber@6f.cont rol group, the

m ce anal ogously received 0.1 ml/10g of vehicle. 1 h, 2 h, 4 h and 6 h
after adm nistration, the PWT val ues were determ ned. For the statistical

anal ysi sppthe ”Ré’?c%@g B\ahiia! Hlié ofRE SisPBRtsY #RY; énﬁﬁq"?é(la{ém

Bonferront Multiple npari son. At the evaluated dose ng/kg 1.v.), a
stati sti cal for tetadimigf diseates askoriated vath pamunémndisdsmmeatont disbrddre, and

tiallodyni fect) . b d f le 1 f. h to 6 h. B
Virtue of (ARSI FERHDS BRI, domUUROEr oF PPEISTES B! PURIE LS SSA%S: ey
10 be used {Reab&sahhNTe8iif9asSRSuRTS AehRleRfatibi NslisAnme MitplensbrragdOr y

di sorders or as anal gesics for treating ‘pain. In particular, the
conpounds ofstheraulteiytorhyarbeitigsedds o8 afishtar npaiasharsdeeddrgsi snd its

I g i - di h r |t in neuron . . o ;
auto Vst grt%%%sregsﬁamg;, Sa%%s%?fﬁ{} Q%er eir%'flflar%n'\aioryega%a of the joints, or other

inflammatory pains (e.g. hygroma, tendinitis, etc.), fibrotic diseases, pulmonary
idiopathic fibrosis, mucoviscidosis, glomerulonephritis, rheumatoid spondylitis,
gout, bone and cartilage resorption, osteoporosis, Paget's disease, multiple
myeloma, uveoretinitis, septic shock, septicaemia, endotoxic shocks, graft-
30 versus-host disease, graft rejection, adult respiratory distress syndrome,

silicosis, asbestosis, pulmonary sarcoidosis, Crohn's disease, ulcerative colitis,



15 denyelination (such as nultiple sclerosis), asthma, pain or inflanmation
of the joints, nore particularly of the shoul der, the knee, the fingers,
etc., rheumatoid arthritis and its articular pains, osteoarthritis and its
articular pains, and also other inflammtory pains of the joints, or other
inflammatory pains (e.g. hygroma, tendinitis, etc.), fibrotic diseases,

pul nonary i gyopatgoysd41ar osi s, 20 nucovi sci dosi's, gl ompicit/preRoIdd S138
rheumat oi d spondylitis, gout, bone and cartilage resorption, osteoporosis,
Paget's di sease, multiple nmyel oma, uveoretinitis, septic shock,
septicaem a, endotoxic shocks, graft-versus-host disease, graft rejection,
adul t respi aalyitpHicSt ARSI SMNSHHeRE A?z'h'e'irﬁ@%Sdis@é@@,smﬁkﬁlso?ﬁghf‘@i@ b¥e,

sar coi dosi s, ohn's di sease, ulcerative colitis, 95 arnyotrophic latera
scl erosi s, AV¥RBlgHupYS dirgbesmtosas knavodysamic shsclks sisehemid ymisologies

t her nat vi ¢ shocks,. | i t hal qgi di al
ot arctf on, tyeedRTAMAIERE FBEA el B AGEh o R BRI R S ar ot ur e
heart att ackpartp@sifure s cheei StAGDET poitiiedhdepsi ORSperfiicH | RsidRACORRAARL | al

infections, nmeningitis, |eprosy, viral infections (H V, 30 cytonegal ovirus,
her pesvi r dsMYCRPBEEFia| atiBtecippor t treRIPEIESI nfleRtosens, vikalbeindedtionss, (HIV,

Fadi at; on. i GORHRNIES™ AelperilOR) s e Rl oo PRBTNERNS, RERns 20
Accor di ng t tubmreulois| trsaappRct stopldean ededcti deendtitdn diabsteds tqchrxia,

conpound according to the invention, or a pharmaceutically acceptable salt
of the sai d°eBtRio Y rediationdnduced dREagSo\EOTBRTSIBA cedpdBrRIskatign of a
Accor di ng t 8oRRBLRE of $ormhdia (@%‘?%C ﬁam%%uﬁ&&ﬁéﬁ&&céﬂ?&ﬁ@téaﬂ”ché?éoﬁ‘,tQﬁn&%r

phar maceut i cal "conpositions ‘conprising, as active principle, a conpound
accor di ng0t o ¢cdrebinatientwithnoth&#hastivepbiamaiplesut i cal conpositions contain an
effective dose of at |east one conpound according to the invention, or a 10
pharmaceutically acceptable salt of the said conpound, and al so at | east
one pharmaceut i £atdridiRCROCMARELORE OF H‘s%g)ects, the, invERBio§ Akt Bnsdthsqar e
chosen, according to the pharmaceutical formand the desired node o

adni ni st r at fariyeatingnpainec inflamrasitons ofithe foiotan naret parsiculaBy skbsé ed tha t he

. | i,cal. itior f the. i i f
orai . subl i A0uRer 66 KRS e bR SR (o A PbRRB O of diEpaPLTdul ar
topi cal , 150eflforrilar @ r echeaharinaceaaniiy! actéapresan! e CliBhe or in

adm ni stration, the active 20 principle of formula (1) above, or the salt
t her eof, nma§OBEINIFINMEe OlET ACtivE tPrienles. sihet inmentionnalses relatesxtara with

or “tr oat ment oot e iaof & MoPHhGned IR, ARCHERDS Sdhaf I BT A T ©

fornms of adobmipstindtof devmuigl(yde 0piedrniaemsicaiichcaptablsaltthesof talohe bar d
gel capsul es, pgmjers, ranul es and oral solutions or suspensions,.

subl i ngual , ThGCERINatGH Mth [themiactivet PariRiesr s | RATFUMesa Vi intrasErder on
adm ni st p@t [atfopr M5, topical, transdermal, subcutaneous, intramuscular or
intravenous admnistration forns, rectal adm nistration forns 30 and

i npl ants. For topical application, the conpounds according to the invention
may be used in ¢reanms, gels, ointnepts or |lotjons. WO

2009/ 1535 14PCT/ FBUBBI0S AEHNSEOTS b Lo AGPSES ol i IRLERN IRAtPR R MG URS6T 0y
Manni t ol 2235 &b A0SRl @58 rérgma%@ B#ih11 CRIcBp &l SAit

Hydr oxypr opyl nenffﬁayl cel | ul os_e2(.q§5r Mag_ngs%llljm gt egr gt 3.0 ngwé?eggfor ”{ﬁ a the
oral route, Pieferdiogecdh nedicarept fandigateggiaiemr pdtandagtican of tachintg @, 01 to
100 ng/ kgsx d preferentially from0.02 to 50 ng/kg,.in one or nore dosage
ot akes. 25 A IR GF bl a, CHTGHT Por oS Sari i Serarr o e
conpound acgosshitaiet alt fesrboy eiMaraftetifed he thar iNeofheaRahitiit aghitjkstebahio
solution or suspension 15 rmay conprise the foll ow ng conponent's: Conpound
accor di ng t B&REti nventi on

According to another one of its aspects, the invention relates to a

30 compound of formula (I} or a pharmaceutically acceptable salt thereof for



Pol yvi nyl pyrrol i done (PVP) K172% Lutrol F681% NaCl 0. 9% 20 Via the
intraarticular route, the dose of active principle given can reach 0.01 to
40 nmg/ kg per joint, the frequency between injections preferentially being
of at |east one nonth. 25As a further exanple, a unit form of

adm ni stration of a conmpound according to the invention in the formof an
intraarticul i I suspenson nmay conprise the j ents:
Conmpound acgg9é§ﬁ§MF%ﬁ9ﬁg i nvention48 ny PonvinyIpyrrgﬁyggﬁgﬁﬁgggggggng
30Pol oxamer 18810 ng NaCl 9 ng WO 2009/ 13B514PCT/ FR2009/ 051138 29 0.1 N
NaOH 0.1 N HClgs pH adjusted to 6.8- 7.4 Water for injectionl000 ng 5Via
the intraarty I lave princi iLyen 4 ng
to 96 g per ool AE T B e e B o BT O e B P I TER, g
of at | east cbhamotarizeld. in Thatrtbemagdibemeat tsi iojgctad s &2 jointwhi ch hi gher or

| ower dosages are 10 appropriate; such dosages are not outside the context
of the invention. According to the usual practice, the dosage that is
appropriate for each patient is determ ned by the doctor according to the
node of admi nistration and the weight and response of the said patient.
15According to another one of its aspects, the present invention also
relates to a nethod for treating the abovenenti oned pat hol ogi es, conpri sing
the adm nistration, to a patient, of an effective dose of a conpound
according to the invention, or a pharmaceutically acceptable salt thereof.
20According to another one of its aspects, the invention relates to a

nmet hod for treating di seases associated with i mmune and i nflammatory

di sorders, and also for treating pain, in particular atherosclerosis,
aut oi mune di seases, diseases that result in neuron denyelination (such as
mul tiple sclerosis), asthma, rheumatoid arthritis and its articul ar pains,
osteoarthritis and its 25 articular pains, and also other inflammtory
pains of the joints, or other inflamuatory pains (e.g. hygroma, tendinitis,
etc.), fibrotic diseases, pul nonary



idiopathic fibrosis, mucoviscidosis, glonerulonephritis, rheumatoid
spondylitis, gout, bone and cartil age resorption, osteoporosis, Paget's
di sease, multiple rnyel oma, uveoretinitis, septic shock, septicaem a,
endot oxi ¢ shocks, graft- 30 versus-ho di sease, graft rejection, adult
respiratory distress syndrone, silicosis, asbestosis, pulnonary

sar coi dosi s, GN¥dhnissclgingebse, ul cerative colitis, WO

2009/ 153514PCH 'ﬂ&ﬂ%ﬁﬁ&@%%]@ otrophic lateral sclerosis, Al zheiner's

di sease, Parki'nson"s'di sease, System c |upus erythenmatosus, henodynam c
shocks, ischem c pathol ogi es (nyocardial infarction, myocardial ischaem a
coronary vasospasm angina, heart failure, heart attack), post-ischaemc
reperfusion lesions, malaria, 5 (I
nycobacterialinfections,meningitis,|eprosy,viralinfections(HV,
cyt onegal ovi rus, esvi;ks}TéﬁlDS-related opportunistic infections,
tubercul osis, psfriasys, opi &, and cont SMermatitis, diabetes, cachexi a,
cancer, and radi{ati onrc risitng the admi nistration of a
conmpound of foralla. C | e salt thereof,
al one or 10 in conbifation wth other acty princi ples. According to
anot her one of its aspects, the invention relates to a nmethod for treating
pain or inflammations of the joints, nore particularly those of the
shoul der, the kpre.or the fingers, conprising the adm nistration of a

0

f

8. .
conpound 15 of roul.a (1) or. har maceutical L.y ac tabl e salt thereof,
alone or inc ngiﬁd'ﬁé%)s‘?% H’%ﬁg?nﬁfy\fgteﬁpﬁﬁﬁ% 3963_?&?59 i nvention al so
rel ates to a trgsnaom, abalegenatomentG bisvalydbgeoun,a (bHi-ch t he

admi nit Stti)lr ati Olnt Qtsmamfme upf af(@!ln@Qﬁ)drﬁmo@{allqlpgmuppaﬁuti Calt ly

accept abl e sa € 0 rin, carpi er active
principles, is S@FQS%‘A%O I aﬁ?)ﬁgrggr%i &Fgﬂgg%ﬂ%§ I 8 . According to
anot her one of i#8URspects, the invention relates to the use of a conpound

of formula (I)R¥reprephas agCauED mikylyprauppmichbl e salt thereof for the
preparation ofs3ae éﬁ@’i‘i@ﬂ-}f—%r:t_:'l\?—al'i ng pain or inflammations of the
ar

e of conpound of forrmula (1) or a

B hes or 2 . P
Jpﬁ:apmicea[i A the 3&9%3’[‘%‘%555’33%%‘@‘Héh%é@?o%ﬁ%ﬁact erized in that the

medi cament i s 3.} compoundacceiding i elaim Mevixyewy 153514PCT/ FR2009/ 051138 31
Lt eat mont | char set e L e | nto the | o
VWhat is clai nedqflgorbélﬂgkgg%%%ﬁhgg{‘)%o(kwsle)& Jﬁgjag Y N\ RIAcp. J2 , RS',
in which: R1L an@dﬂﬁﬂﬂéﬁﬂbsent, i ndependently of each other, a hydrogen
atom a hal ogeh Avempoand @ccongtkylaimrwherain C1- C5) hal oal kyl group, a
(C1-C2) perfl uqg pg %'&ex% Que:1 256 fidordaliah epsup;HhAKE fBfmDdf
(Cl-C2)perfl uor e basd oran abid-addition salt.
4. A compound according to claim 1, wherein
R2 represents a hydrogen atom or a (C1-C5)alkyl group; in
the form of the base or an acid-addition salt.
5. A compound according to claim 1, wherein the pipera-
zine group is linked via the ethyl group to position 3 and R3
is linked to position 1 on the phenyl group:

in the form of the base or an acid-addition sait.



R3 represents a (Cl-05)allcyl group; and A represents CHor -N; in the
formof the base or an acid-addition salt. 2. A conpound according to claim
1, wherein Rl represents a (Cl1-05)hal &3 kyl group or a
(Cl-C2)perfluoroallryl group; in the formof the base or an aci d-addition
salt. 3. A conpound according to claim2, wherein Rl represents a
(C1-05)fluoroal kyl group; in the formof the base or an acid-addition salt.
4. A conpound according to claim1, wherejn R2 represents a hydrogen atom
or a (Cl- 05) & Ayongpaiinst aqcording te taitol, Wharease or an aci d-addition salt.

5. A conpoung laepessehiith {O1-CIBparftuorod legnmqupmﬂiepfexrmzi nc group is |inked
via the ethyl 8f%p%qts8 %ﬁ'atc'id)-gg&iti%ﬁdsa? Is [inked to position | on the
conmpoun

phenyl group; . a?cor i nﬁ to claim1, wherein Rl
represents a’(31CuBY q RERYIC ﬁ‘j%&‘f’ P he formof the base or an

aci d- addi t i oR29apteseits ahycoogeatdneeco((di-63)alkytgmsup M wherein R2
represents a hﬂfy.'fégﬁlrbflath@magé ofah GerdadditibMisair oup, in the formof the base
or an acid-a (.j}xtc'o?rrfpguandt acco%iin@cfaqHPf,LWHer%ﬁ?ﬁfedéd?ﬂp&dxﬁl m1, wherein the

nd i
(i?rlnz)?l(J4firrefi&ﬂl[Z%(‘bﬁtﬁthbmbéPWM)@thﬁ%ﬁ'fmﬁl‘éﬁrﬁﬁﬁthyI phenyppi per azi ne;
in the for Wlpﬁeﬂyﬁﬁai?@ﬁ@in@!iﬂhed@hﬂﬁdﬁé baseosat acidadddh conpound accor di ng
to claim 1’ti0(hhs% en from conmpound 1:
1-(3-trifluoro hyl phepy1l) - 4- 12- ( 4-.ne-
t hyl - 3- pent y|9pﬁgwnp@wmd)¥mr§@gé9iﬁ@ﬂhm%%aﬁ@m conpound 1 bis:
A o AT Ao ATk Bt i xtur 1 0.5 ol
yl-5- - en 0a®; :
f fr [ i 2T 1= l1f henyl)-4-12- (4- h-
ol ST 12 (e
1- ( 3-tri f i uor othstivd ppniyiphenyhethyi kpiperazing nepupgi®sid phenyf | et hyl |
1 pi per ?ﬁlopg hygr{ﬁ'ﬁdﬁh&r\gﬂhﬂ.ﬁﬂfmwff@eﬁia{noic acid; | et agine
hyc(jr ochl ori ggﬁﬂﬁﬁgﬁd 1%?3 - %On%tﬁﬁ@pg%g%ﬁ“ itr?g%t :2_ I22_(4_ me-
t hy1- 3- hept y| pR&KypeRylphegnybet H‘HH’%@PE B\éq 106,
compound 3: 1-(3-trifluoromethylphenyl)-4-[{2-(4-me-
thyl-3-propylphenyl)ethyl}-piperazine hydrochloride;
compound 4: 1-(3-fluorophenyl)-4-[2-(4-methyl-3-pen-
tylphenyl)ethyl]piperazine hydrochloride;

compound 5:  1-(3-trifluoromethylphenyl)-4-[2-(4-me-
thyl-3-heptylphenyl)ethyl]-piperazine hydrochloride;

compound 6: 1-(6-trifluoromethylpyrid-2-yl)-4-[2-(4-me-
thyl-3-pentylphenyl)ethyl}-piperazine hydrochloride;

compound 7: 1-(3-fluoropheny!)-4-[2-(4-methoxy-3-pen-
tylphenyl)ethyl]piperazine hydrochloride;

compound 8: 1-(3-difluoromethylphenyl)-4-[2-(4-methy}-
3-pentylphenylethyl]-piperazine hydrochloride,

compound 9: 1-(phenyl)-4-[2-(4-methyl-3-pentylphenyl)
ethyllpiperazine hydrochloride;

compound 10 1-(3-methoxypheny }-4-[ 2-(4-methyl-3-
pentylphenylethyl]piperazine hydrochloride;

compound 11: 1-(3-trifluoromethylpheny)-4-[2-(4-me-
thyl-3-(2-methylbuty!)-phenyDethyl]piperazine hydro-
chloride;

compound 12: 1-(3-difluoromethylphenyl)-4-[2-(4-meth-
oxy-3-pentylphenyl)ethyl]-piperazine hydrochloride;

compound  13..  1-(3-triffuoromethylphenyl)-4-[2-(4-
methoxy-3-heptylpheny)pethyl}-piperazine hydrochio-
ride;



conmpound 6: 1-(6-trifluoronethylpyrid-2-yl)-4-12-(4-ne-

t hyl - 3- pent yl phenypet hyl | - pi perazi ne hydrochl ori de; conpound 7:
1-(3-f|uorophenyl)-442-(4-nethoxy-3-p§2- t yl phenypet hyl ] pi per azi ne
hydrochl ori de; conmpound 8: 1-(3-diflugfonethyl phenyl)-4-12-(4-methyl- 3

- pentyl phenypethy 11 -p ip era zine hydrochl oride; conpound 9:

1- (phenyl) - 4-12- (4-met hyl- 3-pentyl phenyl) ethyl | pi perazi ne hydrochl ori de;
conmpound 10: 1 -(3-mdio Kypheny)-4-1hyl - pentflphenylﬁithyljplpera2|ne
hydrochl ori de; conpourgmbbu na434 t 1(34triinorameethylphl -4 -

t hy1l- 3- (2- net hyl but y1) - i ﬂame h"(ﬁrfhldﬁdeporrpound 12:
1- (3-di fl uoronet hyl phen BH hé 1 hﬂ%m Qg;ld

- Y, 1 -pi perazine
hydr ochl ori de; conpourkd un y& rr1 uqc% ﬁb (ﬁ%@gﬁﬁ - (4 -
met hoxy- 3 - heptyl pheny )Omyéi pmp @\qujlYé@thi rié‘PﬁS?éF Pf £34 corrpound
tlﬁ 113(\;, tr |1 f Ihuor orrﬁ] Q?ol hftmdl16:443phén (5‘&2 -(4- énethoxy-}pen(tjylfge—
y exylphenyeet hyl | - conpoun
1-(3-trifluoronethyl phe %@?k%ﬁn 3 y%: lﬁbhf 4.
oxy- 3- propylpheny) et h)ﬂoﬂlﬂﬂ 71 L d{g( Wnd PER:

1- ( pheny1l) - 442- ( 4- met hox ikt Zmeh dl dﬁzl ne hydrochl ori de:
cogngouné )17 1- §4 chl OWM&%??%Y%& arybhen Y demmyt i pi per azi ne
thyl

hydr ochl d A e
t%y;?g-pgaiyfphgﬁggggﬂyl %éﬁ@&ﬁﬁﬁgghﬁisﬁggﬂﬁa?% %?@??%%%ﬁgée( e
1-(3-trilluoronethyl phcemm)u 2L riffuoromethylphen

t hyl - 3- pent yl phenypet hy Jhyp @pﬁe@w&ﬁl}@ip%zmﬁnat e; bempwend 20:
1-(3-trifluoronmethylphen L}@ -nmet hyl- 3- pentyl phenyfl et hyl | - pi Perazllle
2- napht hal ene- sul fonat e

1-(3-trifl uor omet hylph@?ﬁm guig f(? lﬁé—mﬂuoromethylphenyl) 4-[2-(4-me

t hy1- 3- pent yl phenypet hylh bemm;ﬂphenyﬂ)chyk]’r}ﬁpﬂTH@WéPt e2-DSphPReNE-22:
1-(3-trifluoronethyl pher%]ffong,@ (4- me-

compound 21: 1-3 tnﬁuoromethylphenyi) -4-[2-(4-me-
thyl-3-pentylphenyl)ethyl]-piperazine p- -tolylsulfonate;

compound 22: 1- (3-tr1ﬁuor0methylpheny1) -4-[2-(4-me-
thyl-3-pentylphenyl)ethyl]-piperazine hemi-2 ,5-naph-
thalenedisulfonate;

compound 23: 1-(4-fluorophenyl)-4-{2- -(4-methyl-3-pen-
tylphenyl)ethyl]piperazine dihydrochloride;

compound 24: 1-(4-methoxyphenyl)-4-[2-(4- methyl-3-
pentylphenylJethyl|piper-azine (base);

compound 25: 1-(5-bromopyrid-2-yl)-4-[2- -(4-methyl-3-
pentylphenyl)ethyl]piper-azine dihydrochloride;

compound 26: 1-[2-(4- methyl-3-pentylphenyl)ethyl}-4-
(5-trifluoromethylpyrid-2-yl)piperazine ~ dihydrochlo-
ride;

compound 27: 1-(4-tert-butylphenyl)-4-[2- (4-methyl-3-
peniyipheﬁyl)eihyl]plper—dnne hydrmhlonde

compound 28: 1-(4-ethoxyphenyl)-4-{2-(4- methyl-3-pen-
tylpheny)ethyi]piperazine dihydrochloride;

compound 29: 1-[2-(4-methyl-3-pentylphenyllethyl}-4-
m-tolylpiperazine dihydrochloride;

componnd 30:  1-{2-(4-methyl-3- -pentylphenyl)ethyl]-4-
pyrid-2-ylpiperazine dihydrochloride;




t hyl- 3- pentyl phenyfl et hyl | - pi perazi ne hem -2, 5- naph- thal enedi sul f onat e;
conpound 23:

1- (4-fl uorophenyl)-442- (4-net hyl- 3- Pestyl phenyf | et hyl Thi per azi ne

di hydrochl ori de; conpound 24: 1-(4-nethoxyphenyl)-4-[2-(4-nethYl-3-
pentyl phenypet hyl | pi per-azi ne (base); conpound 25:

1- (5-bronopyrid-2-yl)-442-(4-net hyl- 3- pent yl phenypet hyl | pi per-azi ne
di hydrochl ori de; conpound 26: 142-(4-nmethyl - 3-pentyl phenyfl et hyl] - 4-
(5-trifluoronethylpyrid-211)pi perazine di hydrochlo- ride; conpound 27: 1

-(4-tert-butyl phenyl)-4[2-(4-nethyl-3 - pent yl phenypet hyl | pi per - azi ne
hyflrﬁchl ;)I’I ﬁel] @apeunt 338: |- 6-bfrém@ 99&%@&)@124{42}36%% by |- .4-pen-
tyl pheny) et hyl ] pi
1-12- (4-met hyl- 3&%@%%%éﬁ§% dgizfeq%if) %ﬁldt%e zi ne di hydrochl ori de;
conmpound 30: 1-§pR0 E( PheERD * ﬁr‘)e - 2-yl pi per azi ne
di hydrochl ori de; tyffh euy Brazibe hy: Jdrepde; d- 2- yl) 442 (4-met hyl -3-
ge?tz yl Elhenyf lhet @MRF% @@ném r;@@hygrw@q(mﬂmh?g@ @r:

chl orop eny ypet hyl1 pi perazi ne
hydr ochl ori de; c )§§1 1[¥era nB?f}drééﬂlBHﬁQ

-(2- net hyl pheny(F()IlilIQCL@!LlCtﬁ4 re{ i funrpmatherdehomdd iyl %Eﬁ azi ne
hydrochl ori de; cahp DBqﬂ:@yﬂigh&nﬂ;}ethy}]+p1pl3mrrm*rkﬂydroxmom y1)-4-12-(4 -nme-

thyl -3 -pentyl BM Bg‘d}ﬂﬁﬂoiiﬁ?nﬂy?fy?}lm [or4d@ietlgdrpound 35:
1-(5-chlor opyr| ﬁ enyfl et hyl | pi per-azi ne
hydr ochl ori de; c B‘e@é)g Y gl IR o}%(ﬁ\% en 1)-442-(4- nme- thyl-3

- pent yl phenyf | eo:(mlppup.(#) Por dz(htrilbsaromethylpbapyliid] B¢4-me-
élh(i g“ LL?O[OEBH t;%ﬁf}l Iphént2ethgt] Eiperazine oxalate;
14% tri 1I‘OI uo%logef BS enyﬁ) g‘?g-‘iﬁ@ort)ﬁ;@f@t})gen zm | henypet hyl | - pi per azi ne
succi nate; or co lpllﬁ’(%l)? HEHFR}B¥W€P1 p1) - 442- (4-me-  thyl-3
- pent yl phenyl )ettdnybbumﬂ p&8:azi- fktrdﬁhhmrpmﬂthyl@hemy)l)ﬁé 4488 for preparing a
compound accor di ngyl.8_gdity Fhény GARPI|LSipBzARe Suepinafe;camdensing a conpound
of formia (I1): compound 39: 1-(3-trifluoromethylphenyl)-4-[2-(4-me-
thyl-3-pentylphenyl)ethyl]-piperazine dihippurate.
10. A process for preparing a compound according to claim
. 1, comprising the step of condensing a compound of formula

(11):

in which R1 and A are as defined in claim 1, with a compound
of formula (I11):

(I



R - NH, in which RL and A are as defined in claiml1, with a conpound of
formula (111): N.R3, in which R and R3 are as defined in claim1, and
Q represents a | eaving group, and optégnally converting it into a salt

t her eof . 11. A pharmaceutical conposttion conprising a conpound of
formula (1) according to claim11, or a pharmaceutically acceptable salt
thereof, and at | east one pharmaceutically acceptabl e excipient. 12. A
met hod for treating pain or inflanmation of joints, the method conprising
adm nistering to a patient in need thereof an effective dose of a conpound

as clainmed in claim1. 13. The nmethod of claim 12 \Mlﬁ{ei n the compound is
injected into the joints. (

Q
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R3,

inwhich R2 and R3 are as defined in claim 1, and Q represents
a leaving group, and optionally converting it into a salt
thereof.

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

12. A method for treating pain or inflammation of joints,
the method comprising administering to a patient in need
thereof an effective dose of a compound as claimed in claim
1.

13. The method of claim 12 wherein the compound is
injected into the joints.



