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WD 2009/ 153514PCT/ FR2009/ 051138 1 PHENYL- ALKYL

Pl 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,

t i,cal conpositions containing th '
aﬁf)($2©§§@§§ﬁ4pr eparing them TNF- al pha P@'Izpﬁ2b89/051138
cytoki ne that has been identifiled as a nedi ator of

i munity, of inflammation, of cell proliferation, of
fibrosis, etc. Thi Lat or . i id. | arge

quantities in infl i’r@g@ﬂv’.‘ﬁ- F?'F’ﬁf&'”ﬁﬁ pl ays an

i nportant 10 HAVING A MODYLATIRGSACTIVATYAOFOFNFUNI ty

(Annu. Rep. Med. Chem, 1997, 32:241-250). It has now
been found that phenyl -al kyl pi perazi nes have strong
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15 phenip-alk ) perazines of fornmula (1):

4proqess ferrareparing them. 3 (1) in which: 20 - Rl and R2

repr | . pgn r. . a.hydroge .
SoraTAPLphS PTG thaed BEBA. achufid86°8 meciator o
(ieImOhih adfdeflleymationy of cell pfdlifefaiope of fibrmsisy|dty] This mediator is

?lraf%%%gj ?gb%%é,% E}i@% g—{f@%do gyr?ovial tissues and plays an important

role in the pathogenesis of autoimmunity (Annu. Rep. Med. Chem., 1997,
32:241-250).

It has now been found that phenyl-alkylpiperazines have strong activity
towards the modulation of TNF-alpha, more particularly inhibiting activity.

Thus, according to one of its aspects, the present invention relates to
phenyl-alkyl-piperazines of formula (l):

7 N_N N
RI7\=p \/

R2

R3

)
in which:
- R1 and R2 represent, independently of each other, a hydrogen atom, a
halogen atom, a (C1-C5)alkyl group, a (C1-CbH)haloalkyl group, a (C1-
C2)perfluoroalkyl group, a (C1-C5)alkoxy group or a (C1-C2)perfluoroalkoxy
group;
- R3 represents a (C1-C5)alkyl group;
- A represents =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



- R3 represents a (C1-05)al kyl group; 25 - A
represents =CH or =N-. WO

2009/ 153514PCT/ FR2009/ 051138 2 di ast ereoi soners. These
enanti oners and di astereoi soners, and m xtures

t ding racem c m xtures, form pa

R\’e/(é%b 8(115}’%1% The conpounds of fornula (Hcﬁg{/:&%%g/osmss
exist in the formof bases or dcid-5 addition salts.
Such addition salts formpart of the invention.
T lts may ared with pharmceut. cal | .

I EshraBisbhaly Thesd b8 cmels, Anflo YRR eoRERer; aad mixtures
t dredf, Mmﬁglracérﬁrc ARk Sforimdpart BEtHRUhVEhGH. 1 on or

i solation of The conpounds of formula (1), also form
part of the invention. The conpounds of

the ool ét%'aﬁg%?%?ﬁaﬁﬁm? (O iy BERLIF A Fomn .t fges or acic-

EOBdGMnHaQSIS@clﬂéd@ﬂén@ﬁltﬁIf@nppﬂﬂftﬁlhélmveﬁhbhough in
princi the two abovenentioned nitrogens can both

be oxi ﬁﬁ%cﬁa ttsh@qyohﬁ(ﬂfﬁegr%ﬁmhﬁghgﬁr@c%@aﬂy(ﬁ&%table acids;
h&we{l@lf §hé eéja!tslﬁvl h otﬁ@rc%rc&isn%%teaﬁol%%gﬁl Stap] gfé ta for the

e I nvention, Conpoun
fpunﬁwkailohl or |solaikbncd5f theFﬁomppumnf formula (1), also form part of the
(Cl Oabpaloalkyl group, nore particularly a (Cil-
oaIkyI group, a (Cl-C2)perfluoroal kyl group;
10and/or 20- R2 represents a hydrogen atomor a
(C1-05) al kyl group; in the formof the base or an
aci d- Elamwonmwndstof formulec (i moyn gxisb asntdxide debyatives. Indeed,
{ t he |nve erazine.is |inked vi

g, PogPRUER of Bomhile ) e FerkG il A e wo AFoide aroups
apf/tBe pi BQaZF r@fﬁﬁlﬁméh aAn( pAndigleP é [twor asdvarheStiohdd nitrogens
and/ or Eresents a hydrogen atomor a

(ean Qesfalpww the coppeonds bearng poly wre dboxide arggreferred.
15Accord| ng to another subject of the invention, nention

may be nmade of the follow ng conpounds of forrrula (1):

1 (3 Acddrdingr forahbthep seibjdct -of Afe (iAvemtidhy Iméniem hydypbermade of

OA%BJ"?'!‘ e&@élmqﬁla |)nlntwhﬁlclf’lor m of the base or an
- R1 represents a (C1-C5)haloalkyl group, more particularly a (C1-
C5)fluoroalkyl group, a (C1-C2)perfluoroalkyl 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 phenyl group:

3 21 R3

R2
4 6

25 9 and/or
- R1 represents a (C1-C2)perfluoroalkyl group; and/or

- R2 represents a hydrogen atom or a (C1-C3)alkyl group.




5 According to another subject of the invention,
mention may be nade of a conpound of fornmula (I)
chosen from compound 1:

1-(3-trifluoronethyl phenyl)-4-[2-(4-nethyl-3-pentyl phe

DYt 200uP 5N Per a1 ne hem pamoate: 10~ comPflekonogr051138

1-(3-trifluoronethyl phenyl)-443- (4-net hyl - 3- pentyl -
phenyl )et hApi perazi ne hemni panpate as a mixture with

of free papoic acid; - ) i _
corrpgg‘ﬁﬁ'%r ing o @np %&L@u%%heﬂ hReiRyeRtion mentior may pesmade of
ﬂﬁi‘foﬂbww?‘@é}ﬁbbﬁﬁ&ybfﬂrﬁﬁiaﬂm ne hydrochl oride; 15-

conpound
1- ?g i (B+tritheoromethyipperyly-H)[2442methyirdtperitylphengisthplisperazine;
I et hyl raz ne hydrochl or,i conmpound 4:
T 1- P 6 BB R 76 base 8f ah A BRAREHSA, | pheny!) et hy! |
5- piperazine hydrochlorlde - conpound 5:

1-(3-trifluoronethyl phenyl)-4-[2-(4-methyl-3-heptyl phe
ny) - Agcending tpapether ﬁhb}enyaf thehinyentien, mention maypbe miade of a

66?%“’?%'“?“ L me £Y cPOPER M| ) - 442- (4- met hyl - 3- pent yl
phenyi cotrippuhl 1:pe(32HiMeorbirdtivgpharyira:[2-(4-methyPBTsemddphenyi)-

13W1]P!p§6@%%@ﬁm'93m@§t9(4 met hoxy- 3- pent yl phenypet hyl j

10P! BT BRgURECCILBE | 5 AR YRS 2 mppert

| preml}ethyjpiperaainerterhipdnudié @s alenixture with 0G ol of frée pamoic
1-é.ﬁ_henyl ) -442- (4- et hyl - 3- pentyl phenyl ) et hyl i pi per azi
8y dr ochl ori de; - conpound 10:

1-(3- n@élh asumenv)h) " o%ﬁ‘tﬂﬂﬁ%ﬁ%t@%nﬁ@ﬁ@lﬂﬁﬁ?ﬁ%éﬁho@ -3-pentyl-

et hyl ] pi per azi ne

mkwmmmmmarazimdwommm 4

16 050 BORont ) bRt R B A g SN s prensoneny)-

Qﬁﬁg [ éra"zZne hydrochioride;
1 di fl uor onet hyl phenyl) - 4-[ 2- (4- met hoxy- 3- pent yl phe

nyI ) et h§@MpPPed afi nd-(Byfthasephenyld-{2-44- b&vfm@n!wphenyl)ethyl]
| phenyl ) - 442- ( 4- met hoxy- 3- hept yl -
p?]é %ﬁ% h%%ﬁg’te’%z. ne hydrochl ori de; - conpound
- compound 5: 1 -(3-trifluoromethylphenyl)-4-[2-(4- methyl -3-heptylphenyl)-

1-(3-trifluoro | phenyl) - 4[ 2- (4- neth |- 3- hexyl phen
20| §t$1ygfglﬁlgrngp%g@ l@eﬁlﬁdyoz:hl E)rl t(JIe Y cé%‘pgundy
1 (3 T r PRS0 ﬁyl ph‘g3 i $’°9Pﬂet{’ yPyrich: 0X|?/43[2p 46@3‘/3 -3-pentyl-
plblmwb)@mw]p]nnrpmnamyldeomdmm;hl ori de; conpound
1 ( phie@oMpParnd, 7¢ A-(3fiueraphenyliriZ-hmethore penbriphgnylethyll-
ZpipBrapil ﬁﬁcﬂk’o@hldﬂiﬁ - conpound 17: 1- .
(4 chl or ophen 442- ( 4- et hyl - 3- pent yl phenyf | et hyl ] pi

25 per azi ﬁ@mppund il b{3-défluoromethylphenyl)-4-[2-(4-methyl-3-pentylphenyl)-
ethyl]piperazine hydrochlcride;
- compound 9. 1-(phenyl)-4-[2-(4-methyl-3-pentylphenyl)ethyl]piperazine
hydrochloride;
- compound 10: 1-(3-methoxyphenyl)-4-{2-(4-methyl-3-pentylphenyl)-
30 ethylpiperazine hydrochloride;



15- conpound 18:
1-(3-trifluoronethyl phenyl)-442-(4- et hyl - 3- pentyl -
phenyflethyl]p|pera2|ne hydr ochl ori de; - compound

1W§t#{qgﬁ§% gret hyl phenyl ) - 442- (4- net hyl - 3- W/EF&%%@IOSH:%S

f'azi ne benzenesul f onat e;
compound 20: 4
1-(3-trifluoronethyl phenyl)-442-(4- et hyl - 3- pentyl 20

Pheny L) ot SYbBLRS 2h7e 21 PR BB SRERALE U 12-(4-methy1-a-(2-

1 hyl - 3- tyl ph
y35532%'F’%"g."%@?ﬁ??’%@“““‘?%’%‘i%"?“f"’%'?ré’“a" " conpound

- compound 12: 1-(3-difluoromethyiphenyl)-4-[2-(4-methoxy-3-pentyl-

w&%ﬂ%ﬁy#ﬁé%m%hﬁﬂ PHiohige, ot nal enbdi sul 1 onat 61

525 CONMROHbLAY: 1-(3-trifluoromethylphenyl)-4-[2-(4-methoxy-3-heptyi-
é4 fl uor opheny ) 442 (( - met hyl - yBentx)(/? ph[en(yl ) et hxly Pty
phemdiathyl irép@raﬁmlwfp@mlpade npound 24:

ét gsl I”glbﬁ"\ ragpﬁ@‘l(‘%gfg'ﬁfugﬂorﬁg{mﬂdhe}gﬂpft%h&g%?ﬁyl)&hexyiphenyl)-
lethyllpiperagiye ihgdbchlorided 2- (4- met hyI pent yl phenyl ) -

30 et hyl ] pi perazi ne di hydrochl ori
2009/ 15§%E‘!ﬂﬁ@ﬂ FR&‘@ogﬁrﬂéﬂf@@remethy!phenyw -[2-(4-methoxy-3-propyl-

10 ent yl phenyl ) et hyl ] -4-(5-
tPI %oro t%ér%pyrltﬁggmfgggeram ne di hydrochl ori de;
corrpou ncbmﬁound 16: 1-(phenyl)-4-[2-(4-methoxy-3-pentylphenyl)ethyl]piper-

%‘?) tert- yhenyl ) - 412- (4- net hyl - 3- pent yl phenyl )
ef F"]']HP hydr ochl ori de; 5- conpound 28:

1-(4- 4
( . g??ﬁigﬁg{h@ng% 1 hlfeg-}:hf’orasﬁ&m-ﬁ [Q-QHIMHPIK}EQAHQrﬂlﬁbféﬁyi)ethyi]-
mme(azmhwm%lqjm yl phenyl ) et hyl ] - 4 mtol yI pi perazin

18 onpotind S0TRIUE 3. 18 nyr BT URIMBRIRNEPED 5 2 (amsfhyis-pentyt-
ﬁhedsﬂ)eyh;mpm@mn@&wrbwbﬂﬁal oride; conmpound
1 (6 br FHASPRSwRA 2- 191 - 4- ({Sztn(luomﬁtywlp@epumpg(%gmw -3-pentyl-
ib%ﬁ%ﬁtwm’%ﬂ%ﬁ%gﬁﬁ%ﬁ 3- penfglrrgggﬂyl ) et hyl ]
pi peraziar:nnp%md)c H@r i |2 de(f—thﬂugmwmthylmheﬂ?f)—;l-[z-(|4-mert1h3|fl-F3-pentyl-
20 ;@é@ﬂ%&pﬁj%&%@méﬁpa tha?ge lefonat%enty phenyl) et hy
I I
Comoﬂn%ﬂoﬁrﬁit r%{ ugr?@lﬂﬂ@%@tﬂ gylz |iz(¢4 ?W—B-pentyl—

- 3- pent enyl ) et hyl perazin
cehgryhiethdlpiperazine p-tolylsulfonate;

1-(5-chl gropyri d-2-yl) -4 4- et
20" oty CEVRAEL; 22y drORHTp TR thyioheR a5 eyt 3-penty
1p16&;ﬂ)’dﬂﬁw}gﬁwa@hwerememBLaa;ﬂﬂRaléﬁea@,thﬁaté pentyl phen
yl ) ethyl |'pl perazi ne oxal at e;
5 - ‘compound 23: 1- (4-fluorophenyi)~4 [2-(4-methyl-3-pentylphenyl)ethyl]-

piperazine dihydrochloride;

- compound 24: 1-(4-methoxyphenyl)-4-[2-(4-methyl-3-pentylphenyl)-
ethyllpiperazine (base);

- compound 25: 1-(5-bromopyrid-2-yl)-4-[2-(4-methyl-3-pentylphenyl)-

30 ethyl]piperazine dihydrochloride;



- conmpound 37:

1-(3-trifluoronethyl phenyl)-442-(4-nethyl - 3- pentyl phen
yl ) et hyl ] pi perazine fuma rate; 25- conpound 38:
1-(3-trifluoronethyl phenyl)-442-(4-nethyl - 3 pent yl -

DW@yﬁtdQeg %1 ngte[tslzbﬂgnilufcitzgt ((34 met hyl - Wg‘éﬁﬂ%ﬁg’%’%/%ﬂw

yl ) et hyli pi perazi ne di hi ppurat&. 30In the context of
t he present i nvention, the foll owi ng definitions

apply: - "a_hal ogen ato orine, chlorine,
br om he or PETHHOHB )09/ 15@@&&@ BQWUMDG"WU“‘”w'

trifRDBréh yhBRRR KRS anched
sa{turgt egm |"?}6ﬁg%<': gro%lﬁeldgr ex%t'rﬂ%ll'l(EP‘J,'E a (Cl-05)al kyl

gr oup- ceapased 1270 $-(ddetidntyipbesyl)-B{2+ptmsthyhdtperdylphenyl)-
b d | arl | 'ude nethyl, ethyl,

U BPlRerEte BRUfocRd " Toobut vl . et bty

5pent yl .congsiiet 8: Bldet : g?ﬁﬁéréylﬁg 12q40ALeR)- BéﬂerQ\FISHQnyl)ethyl]-

means an al kyl qﬂoup as I ne rei nabové in
oRPefZing dihvidyerhlerde;at ons have been replaced with a

compr Serding %o AT S AR BERSHen et I tolypiperazine

- gitwtitoohilaridesy! group” neans an al kyl group as defined
her ei nabove in which all the Xdro%en at ons have been

repl ated $HROUNG | uoBPhe aldfn( thyl3rpendriery)eti]-4-pyrid-2-
10@? neﬁﬂﬂe%‘w&#h’gﬁ%‘p in Whl ch the alkyl is as

er ei'nabove,; "a perfluoroal koxy group”
means acoaipoury gi‘uup‘l (&meopym-E yiR4-[By(drmeityl-aipemylphenyl)-
téexbteenrebg m‘rt%eafluorlne atom 15The term
{IPiRgr ydigch rei nbel ow a group that can be
readi | YoophwaRH 328 O AcRRIr8 h@r?yl)g)f( [Q-K&?ﬁéetglgl -8 #entyl?henyl)ethyl]

heterol ytic bond, wth the 0SS
Thlpgr@immbymhtqtmb be readl |y replaced with another

159,080, Sl S0 BRI R 92: Sb LA eyt

apbep@ﬁimh?dwcnmidegroup such as net hanesul fonate, 20
benzenesul f onat e -tol uenesul fonate, trifl ate,

ac et af@MpayRd Baénm ek(%tnﬂueaqmatngcVMQle)atnB -aethyl-3-pentyl-

epar atl on, can be found
ﬁ%ﬁﬁéﬂ@ﬁgﬁ %ﬁ r‘ﬁ( @!Ee”t'n@é’tr . l\/arch 3rd
Ed| t |on¢oMbbeyldI rﬁ53r stt(&@hbropmd 2%—3—1&(4 H‘n@thyl -3-pentylphenyl)-
ngﬁénds of ornuh% may be prepared according to
pseazineshydioghtori According to this schene,

e e R o
Rehenmdiethyljpiperazidefoxatateher ei nabove, with a conpound
of for rmc'o%néédr%c? :ﬁo’ 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyl)ethyl]piperazine fumarate;

25 - compound 38: 1-(3-trifluoromethylphenyl)-4-12-(4-methyl-3-pentyl-
phenylethyllpiperazine succinate;

- compound 39: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyi-

phenyl)ethyllpiperazine dihippurate.

30 In the context of the present invention, the following definitions apply:
“a halogen atom” means fluorine, chlorine, bromine or iodine;



Bnand

in which R2 and R3 are as defined above and Qis a
| eaving group. WO 2009/ 153514PCT/ FR2009/ 051138 8
Exanpl es of |eaving groups Q that may be used include
a hal ogen atom or any group capabl e of condensing with

condensation reaction is perfo
a@!@ﬁ@@?bﬁlﬁ%ﬁ fanner by m xing the starting CE@?E?@QGQIOS‘IBB

(I'1) and (I1l1) in an organic sBlvent such as an

al cohol, for exanple nethanol or 5 butanol, optionally

in the p[ese ce of a base such as an al kali, netal . .

car bonat €N Ak GRURY MEANS G fear drdranched seiatedialiehatic group.
a drive

rEpf AR (P (RjaRyl YR ERABIEETIAOT LA Hde xamples
nrl#mhsmayt d:menantlmmd)emmnp&rtlaularIgS(mciud)a”hmetthylpoethul propyl,

f f I I f th
SaPEI: K frobub BANRYY PrBMOPATtd) SR BE0UPS:

51 eavi ng @ AHRaRYRGFAUSH MBahe &PEM@FEFWEIS 'Hﬁfiﬁ@asheremabove in
known to those skilled in the art or ex

hybichxgine onmere hystiogen atomathave b@amg@iaﬁwﬂasa halogen atom:

o of BBl alilr 8 Ry etafie B bBbiad S cr R Hharipe.stoms:
as a Ch"@pé\ﬂubfb E?ﬁ@aw"f Reans anddlkyingroop lascdefiidddsereinabove
The nesyl oxy -0-) or tosyl oxy (to El S02-0)

gnopish g rﬁwgrq&erpaf@mﬁ baveabeer seplaeed M @ﬂwlne atom;
t ‘
10, hanoe ot SKEKT 60T, AleahSIAH 5 Ak atddefin which the alkyl is s

(d@ﬂnedsheﬂeirmbwé by reductl on of the doubl e bond of
of formula [ The reducti on can

the 20 c;

per' or o REHBICHSRISOR) Ao oM AN, SKAGHSTRHO R Which al the
ﬁﬁﬁ% [ t r e presence

of hyﬁ%ﬁ%’%ﬂ ep%nq%mar%‘e gh‘%’\ﬁ% b?g?%tér‘sﬁl s in an

organi ¢ solvent such as ethanol at a tenperature of

15pc. pr ORI JPaiHralD L e P S Bingh oS reaaily
6di84ved 9 -a AI8EEE NSy bRedKing d@é@ﬂlgﬂ@ D Uit tH loss of an

formula (VI)_in which X represents a | ogen, nore
pgleptr@m RAIT.y Thisogiowy oray Qtusn@e teadily replaced with another group

t/‘irhr']'];'/'Jl1 or ol %ﬂé‘éi}%ﬁl E%@IO& nfl?r %%gﬁég : %&{1 A%a\ﬂ?%s%rl%lgs are, for

oéxample, ahmerstmhaﬂfacﬁeétbddnydTDﬂﬂGQrat:p such34s methanesulfonate,
t et r aki s(t ri phenyl phosphj ne) pal | adiumin a solvent

20 shenzenestBpnaley Brtelugngsulfenaie dinfiate. agelate reigyExamples of leaving

9/ / %ﬁﬁﬁg NP f
V%%grjg’? a}'@e%iséd;ﬁg alrng %h?lﬁ Eg&gund @#H]q)é) found in
f Advances( i) Oegaric mhagntsbythdwatdpésrddémhmméwlley IBenscience, pp.
1 ﬂ9§ﬁ§ conditions well known to those skilled in the
a? the like, or as detailed in the exanples. 5The
compou (
or ay e o mRs orfol et 8) BB Skt uirabigo Scheme

25t hoselskilled in the art. In the schene, the
starting conpounds and the reagents, when their
preparation nmethod is not described, are comercially
agahémble or are 10 described in the literature, or
alternatively may be prepared according to nethods
descri bed therein or that are known to those skilled
in the art. The process according to the
i nvention may al so conprise the step of isolation
and/ or purification of the conpound of formula (I)
t hus obtained and/or 15 its optional conversion into a
salt thereof and/or its N oxide. The desired
conmpound i s isolated according to conventiona
techniques in the formof the free base or of a salt
thereof. The free base nay be converted into a salt
thereof by sinple salification in an organic sol vent
such as an 20 al cohol, preferably ethanol or
|sopropanol an ether such as 1 2- dlnethoxyethane




WO 2009/ 153514PCT/ FR20091051138 10 The foll ow ng
exanpl es descri be the preparation of a conpound
according to the invention. These exanples are not
limting and serve nerely to illustrate the present

[ i.Qn nunber of the conpound presen '
e%ﬁﬁdg@(@@? to that given in the table belbgg\pk:%l%ogﬁlomws
illustrates the chem cal 5 stridcture and the physica
properties of the conpound according to the invention.
The physi cochem cal neasurenents were perforneq)as
follQuwgy The 'Tﬁing poi nts e neasured withja Bch
B540 chi ne. M8 The prot
spec (1H NMR)_ver e recdrddd
equi ppged with an Av&a
shifts aXe reported in ppmrela
freqyency. Al the spectra mqge recorded at a
tenperature of 40C. The abbrevi ations used{to
terize the signals are as follows: s =
15si nglet, HEORBbrq@ad singlet, m= nultiplet, b

Vil

br ltiplet, d = doubl Q" T}y = triglet. q =0
quartet. | = not ~T nt egr abl e ow to i%ﬁggﬁgrérence th
a broad fromwater. Fd LC/ M5 t echni

ThennoEl ectron LCQ Deca XP Max em equi pped wt
both an ion 20trap mass spe@uyonetry detectorivind a
di ode jarray detector. The chromatographi c systens used
are as follows: nethod A) Kromasil Cl18 cakum (2.1 x

504 3.5 pm El uest = H20 j um ac e 5 MM pH

6.5 251 _Eluent B = . Gaa{%@;ﬁmm 9 95%

B 2 mnutes, lution ay, 95 over K(N

m nut Fl ow rate O. / m nute I nj ection of R3
2 pL of a\p,1 ng/nl sol uti i ma—9+1+—€H3CN H20 Wg{j\‘
m xt ure 30met hod B) Kromasi| C18 col um S’LR

50 nm) 3.5 pmEluent A = H20 + 0.01% TFA El uent®hB =

CH3CN.(M) WD 2009/ 153514PCT/(HR2009/ 051138 11 G adi ent
from98% A to 95% B over 15 m nutes, then elution at
95% B over 5 mnutes Flowrate 0.5 ml/mnute

According to this scheme, the compounds of formula (l) can be synthesized by
5 condensation of a compound of formula (1)

-
AR
P
A

N
an L_NH

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

Q

R2

() R3
10

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



Injection of 2 pL of a 0.1 ng/m solutionin a 9/1

CH3CN H20 m xture 5net hod C) Varian Sunfire C18
colum (2.0 x 100 nm 3.5 pm El uent A = H20 +
0.01% TFA El uent B = CH3CN. G adi ent

f 0 95% B over 15 minutes, then el yd
9@@@?@)@3&& mnutes - Flowrate 0.5 m/m m'lgP‘R%bOQIOSHE»B
Injection of 2 pL of a 0.1 ng/8 solutionin a 9/1

CH3CN H20 m xture nethod D) Waters Atlantis DB C18

P BxdrbfesiotiSalbhgroted Ty st AV I yésd ji&de aohdlodén atom

oaean9@r@mm uésébletdf%nebngmgnmm aAdmiRe0TRE &Jdabﬁﬁéﬁ’én reaction
Flow rate 0.5 m/mnute 20- Injection of 2 pL of

a
nt§/ perfeaned nro.a convendipnalCMBOREHEY Miing tle wtanting qsampounds )

é%ﬁé Aﬂl)ﬁﬁiaﬁ'ﬁﬁﬁﬂl&( Iﬂ}gﬁﬁ&@clﬁ% e%l? %ﬂ%&%@ﬁéoﬁethanol or

5 Gadinetoptionaih Bthe pres@hde Bf a\trise lsuchi aviae alkalimetal carbonate,
elution at 98% B over 5 mnutes. Flowrate 0.5

n‘FfﬂﬁnﬁEhYéamlﬂﬂpé!B@in@nObﬁ"%h)é'@"!if'eiaab a1 terpperatye pfnbgtween room

%"u%% '?Féé(tr&ﬁ&,gﬂégﬂ?& A@_E ég%Sé_?lS 8@%% T‘gk%m temperature”

Emwms:ﬁem;ﬂﬂaﬁme b@h&de:&ﬁtaﬁd@ﬁﬁ@S%A to 95% B over 10
m nutes, then elution at 95% B over 5 m nutes. 35-
Flow rate 0.5 m/mnute; tenperature 40C |Injection of

1or2n gttu?ﬁe BofhpbufB/dforriE (119 pFregar8d by CdnvRYSiBR of the hydroxyl of
the compound of formula (IV) 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
the presence of thiony! chloride. The mesyloxy (CH2-S0O2-0-) or tosyloxy (tolyl-
S0,-0) groups can thus be prepared as leaving groups by reacting the

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

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

The compound of formula (V) can be prepared via the Suzuki reaction (J.
Org. Chem., 55 6184 -1990). According to this method, a compound of formula
(V1) in which X represents a halogen, more particularly bromine or iodine; or a
triftuoromethylsulfonate, is reacted with a vinylboronic acid or a vinylboronate in
the presence of a catalyst such as palladium acetate or
tetrakis(triphenylphosphine)palladium in a solvent such as tetrahydrofuran,
dioxane or dimethoxyethane.




WO 2009/ 153514PCT/ FR2009/ 051138 12 nethod G Ascentis
C18 colum 2x50 nm 3 pm Eluent A = H20 + 0. 05% TFA

El uent B = CH3CN + 0.035 ml TFA 5- Gradient from 98% A
to 95% B over 12 mnutes, then elution at 95% B over 3

rate 0.7 m/mnute t enper at ur
n}ﬂ'f@&%ﬁg(fé pL of a 0.1 ng/m solution |n%é-€{%5200w051138
CH3CN H20 mi xture The products9are detected by UV at
220 nm 10 For the mass spectronetry section:
I oni zation node: positive electrospray (ESI+
polarity+) Scanning from 100 to 1200 anu 15The silica

gel fPhetdtenpduish ocqbﬁﬁnaCWIp@hom agPined fFemdtHdy compound of
B| ot age. PREPARAT| ON

afqrinuia PRbpaeeprdingltorthe ﬁﬁpszdgﬁm[bpuu@,&cé\eme )under conditions well

kBB YiosEoalied R AR AT ING IRE ot as et KPR Ehamples.

5mol ) Dhe sedrhpounds? offl fophiuko(IDhate onemeradallabehijdble or may be
anmount of p-tol uenesul fonic acid nonohydrate are mxed

t BEpRaed acepiding o methads welkkaewntadhose silledin the art

nitrogen at 130C. After 7 hours, the mxture is
cool ed, 35 m of absolute et hanol are added and the

m xt uine thes sch'emeeothet stacting toenmm.mdnsr and 2heoreageings)t when their

13.9 of the thjqgam de thus, f rmsd are dissolved in.a

< Bighaafion,{ Mettip, ie onot detiPedy (i COMTIGEENY AHalabS or are
1008e§5ﬁ3éd Wthhﬁte'i‘étﬁf‘é” Br! ?térﬁéﬁd@fs?%é?rbé" ﬁ}éﬂéﬁed B&%ord:ng to

solvents are evapor at ed he m Xture is
ameihod%dewmemlemm mymtwalmpm tedhase skilled mmtheoart
white solid precipitates. The precipitate is filtered
off and 9.16 g of the title conpound 30are obtai ned.

1b) 2ThE-prbeeEs 4coBiding i any | iheémtP may alsﬁhéomﬁﬁﬁétthd step of
eparation l1la) is dissolved in 170 m of ethanol

]53&9%@@ Fydipbpurificationrafdbe icompavmdeef fpﬁﬂﬁlat(ﬂﬂethﬂﬁﬁlhﬁl@e‘ﬂ and/or
3
1515 Bl SRR BT FS SN Hfedrp e Gplas. o o

2009/ 153514PCT/ FR2009/ 051138 13 residue is taken up in
di et ether. The m xture is washed with saturat

sodi uhh®desired fampospd s issiated AGSREHBY 49 éenm&" ??echmques in
| g 7f6?m of tgne_grf}_% b§§é r cffra?s&??ﬁé/r.ggﬁ r}l{l’@‘oﬁ e8basti magbeesbnverted

ution o
bmtarm/salmmmbf byl singde i salifitationt imfarTldfgasicasleent such as an

d i se, 5 t dth |t i Xt
20 SRBYRF s rutfrsblys wifiahel 3R Sarobaial | BN efln Sichcas 1.2
aBﬁ'nétﬁ@x%thQﬁe "@th??@é&taﬁ! acatRtoriRHydrdesHbon Jﬁlfﬁw as hexane.

mxture 1s refluxed f 30 m nutes and evapor at ed
under vacuum The resi due is dissolved in ethyl

gfsgﬁgﬁ&\ﬂ@ﬁ%&éﬁoﬂh&é ﬁ)@%&ﬁﬁg arf' W&%g gsr8hﬂtdnoﬂ1& nitrogen

atoms can be prepared by oxidation of the corresponding compounds of
25 formula (1). In this case, the compound of formula (1) as obtained 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 techniques well known to those
skilled in the art.
30



105.4 g of an oil corresponding to the title conpound
are obtained. 1c)

244- et hyl - 3- (pent - 1- envf |l phenvl | et hanol 2.0 g (0.0093
nol) of the product obtained in the previous step,

1 ) of pentenyl boronic acid, 2
(8\]’@322’0%215)03]5&?@1 1.5 g 15 (0.0046 rmol) e PCTIFR2000/051138
t et rabut yl ammoni um brom de andi®0 ng of

tetraki s(tri phenyl phosphi ne) pal | adi um are m xed

together in, 50 m of THFE. The m xture is refluxe

under 16 s [0Mng 1 eRrmpliseAsrDE e réprated xphra compound
pasE&ding fotheah entnd Theke @kbRtbIdd hfe AbInRihg @ihasderve merely to

the organic phase is dried_and the solvent IS .
ellaptiate: Hhe presenthisveationiuehe snyuber of theycompownd (presented in

ch ogr.aph n.si.lica gel [ ytin ith.a 9f .
eI B o, B vt i et Hele ofhictysiratgs the chemical

5psedettie adrd GhbaphRpsicain pidiserties P théncéhpoudd) according to the
2- (4- et hyl - 3- pent vl phenvfl et hanol 25The product

ovanhe® in the previous step, 0.74 g (0.0036 nol), is
di ssolved in 46 nml of ethanol, 0.12 g of 10% Pd/C is
added and the mixture is left to react under a stream

of hy‘_ﬂln@physibochéinlma?rrimawraénemg‘mratpﬁrbmgem&%}ollﬁm:
reactjon mxture iIs filtered and_evaporated under,
vacuuhhe 01elEng;peints were mqaéuwﬂ%n@d hehidF4g meghing.

the f il : 1

10,7 2. EpSpRotofthtHein mapfitic resonane spectra (f NMR) yiere recorded
obt H00ddHznonhha Bridker cuaclsine peqipped gwitld . 0 Fvamek) comsole. The
placed in round-bottom fl ask w th 8 aqueous
asBemyal Suftsare reepied BLopmi ele i e MS IedERal: e
at  13RCtHOSpetRPWEFe récdpded afAdempifftdrd St 4p°gnt ur at ed

sodi um bi carbonate solution. The resulting mxture is
WO 200be 13dBevirtims-REedolcoshaeterizeethe signals are tas follows: s =

15 of eREGH S 5 TSRS B 2RAUTRER i BredFhiliRiet o doubie,
oi | . t=triplet, g = BER&RATI ON 2
4- (2- Met hanesul f onyl oxyet hyl ) - 1- met hoxy- 2-
S5pent §| Beheldntegrable @vipg dantarfaenesrwithatiaead peak diom water.

By working a scrihed for preparation la), but using
3-broﬁﬁ[mge liéﬁgw*%tophenone i nstead of

35 tbr oTRerndElckitbAdetQPDesa P ML Systérd §QIPPsd dvitts both an ion
obt al

ed. 2b) 2-(3-Br.onp-4- et hoxvphenvhet hanol . 15By
o ki R8P mASH s PR fefsol ah s BivcRatray detstarng
conpolihe cheymatognapliie systemisoused ampas folloesd of
conmpo the title conmpound is obtained. 2c)

2[ 4-ne oxvl_?3- pent - 1- envl ) phenyhet hanol
- 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 = CH3CN.
- Gradient from 98% A to 95% B over 12 minutes, then elution at 95% B
over 3 minutes
- Flow rate 0.5 mi/minute
- Injection of 2 yL of a 0.1 mg/ml solution in a 9/1 CH3CN/H,O mixture
30 method B)
Kromasil C18 column (2.1 x 50 mm) 3.5 pm
Eluent A = H,O + 0.01% TFA
Eluent B = CH;CN.

20

1



20 By working as described for preparation 1c), but
usi ng conmpound 2b) fromthe previous step instead of
compound Ib), the title conmpound is obtained. 252d)
2- (4- met hoxv- 3- pent vl phenvhet hanol By worki ng as

d I reparation 1d but usin con‘?ﬁﬁn

fﬁg O@?ﬁﬁﬂl |ouspstep I nst e?ad of corrpognd 1 @@%9/051138
title conpound is obtained. 301Re)

4- (2- Met hanesul f onvl oxvet hvh- 1| - net hoxv- 2- pent vl benzene

1.2 g (0.0054 nol) of the conpound 2d) fromthe

previ o adne@pfrozu%% &tw&%ngmséﬂﬁanmut@s 7therielution at 95% B
(0. 0054vaPs hiRltds | et hyl ami ne and, at 0-5C, 350.42 ni

0. 0054 no of _met hanesul fonyl chloride are placed in

g rdunElo%b%?&ff)fm"Z@WU terhe miture is sti rredpfor 2

hours MJeémﬁEHD%fd@ﬂﬁngmfdmloM infa 8At €H.8NMH,0 mixture

drled e organi c phase is evaporated under
vacuum z?]:f‘ﬁ%hthltl e product is obtained in the formof a

yel l-owvarian SMrem@/@smemc ABRONSY) 58 B8 15
Exanpl :
1-(2- (%'Je’}tt%img?werﬂl?/ RhEryl ) et hy1] - 4- (3-

tri f1 uGiuans {1 ) pi perazi ne and its heni panpat e
51 98 Gré@eﬁ@?r%ﬁm 98‘%% A% $57% B AVBPYBImitiutés, ARdhNURSh at 95% B

10(3 trlf’g%%gd??\'ﬁf‘ﬁ?l phenyl) 1- pi perazine, 1.35 g
(0. CO9Fhowrite 006 npiphintite um car bonate and 40 ni  of

m xcur ipetiioft BERYA 0 RO A AR TEReNA:0 mixture

evaporgtieed 8)f, the residue is taken up in ethyl

Iage::j?:: ECF}E%dAﬁﬁe soplven Wlagﬁlg?/ por a?d‘ﬂ’)ﬂ?%ephase

151 esi-duElyent puriHAE 8 Y1 %ol i chr omat ogr aphy on silica
gel el HueH BE=IGHT |~95/ 5 hexane/ ethyl acetate m xture.

A sol utjy o 300 f ot ee b eob ai
" GSdebh T 8B% Roie % GRE 191 MBLeR dRgR g ot 95% B
8/ 2 THBEV&rb eninutksThe reaction m xture i s concentrat ed

under }fg)wmb cﬁf’%/’ﬁ'{%'gé h_anol are added and a so! idis

obt ai ne filtered off. The solid is

20cryst alnjecztm ofy2 Hbaf ianyy Tungimieachation inend/ GH:GNYHyB inigture
hem g |s obt ai ned: 450 ng, mp. = 156-157. A
further cr lization in_ethanol affords an mB
d A

I
157--154Tepg $PPW@“E)&R fex 30 mum) 3:5¢m Ne-H860004R
0,85 (@ Ak Lot 30 (m 4H) 1 45150 (DNS%"”
. m m
2.23 (E] egfﬁﬂ ?%& .58 (m 2H*); 2.75-2.89 (m 2H);
252.89- BGiadleESfr()m 98%—|A)|p g5%4B (cver 18) mirkités, thed; eldtion-at 98% B

7.7 C 1H); 7.02 (d; J = 1.4 Hz; 1H):
8"ép5m'§¢Hz 1H): 7.08-7.15 (m 2H); 7.16-7.32

(m -3Hf|0vvrats(1(@m|£mmslt& 8 Hz: 1H): 7.74 (d: J = 8 Hz:
1H) ;- 8lri§3<:t(di|1 of2 pL&f 0. 1]§autlo$} in 68 CHEEN/RD\GhiRiLFE Ng

to one he varlants of the present invention,
conﬂﬁﬁﬁ@ is is prepared, which is a mxture of

30142-( 4Ageemid €38pohirgh 2xE0Ywet Dydd - 4-
frec pEMHAEHRG RIBYRTRAT 5] Docording to the
f ol l-owEhentét AdiHCN 600 ng of the free base
obt ai nedagdiehPfBhn8sbO Al %055 B WeP 1 0FHHILS then elution at 95% B
over 5 minutes.
35 - Flow rate 0.5 mi/minute; temperature 40°C
- Injection of 2 uL of a 0.1 mg/ml solution in a 9/1 CH3CN/H>0 mixture




35as a solution in THF are m xed wth 540 ng of panoic
acid as an 8/2 WD 2009/ 153514PCT/ FR2009/ 051138 16
THF/ wat er solution. The m xture is evaporated under
vacuum and the residue is then treated with a m xture
0 propyl ether, heated and filte
of"’é%&??‘gﬁ@% idis obtai ned 5Mel ting poi nF@l’lFﬁZ@OQIUSHSS
158-159C;, MrH+ (nmethod B) = RI1210.1 nin mz 419 (M)
Exanpl e 2: compound 2:

142- (4- met hoxy- 3- pent yl phenyl ) et hy1] - 4- ( 3-
trlﬁnﬁ@ﬂﬂdﬁlhylphenyl)plpera2|ne and its hydrochl oride
100-33AssefR, 98 L3N RxBO rife3 pRNpound of pr epar at i on

2, 20 of . sopro of triethylam ne
(0. oosg\qﬁﬂtf\ 2he g%ﬁé%ﬁ? .00112 mol) of
4- ( 3-t Eldént ® =1 0HIGN p@ﬁgﬁmlmam ne are placed in a

5" gﬂ‘ﬂx%ﬁ’é@g& fbfPben A R’ngﬁ} ' kP 1B5Hl e ihbR Biution at 95% B

evapor avesd3 vfikutesder vacuum and an oil is obtained

and 15¢ m}e{té%d? PRI AgeAgle agieiti ng i Lh an 82

hexane/ acetate m x of free base a

obt ai n chno?ﬁ L oh ahd Wﬂ?‘&@lﬂt&nl GERE %He% lézpmixture

i SOprwnérp%dutﬁs Ate ddtdctPbpRANat 220 hHi.i on saturat ed
10vv|th NCl. After filtration, 100 ng of a white solid

are obtained. 20 Melting point = 146-149 C MrH+

( met hBdr tBe ma8¥ sgeftrometryiseci@s (MH) 1H NVR 8 (ppm

DMSO-d6): 0.88 (m 3H); 1.23-1.38 (m 4H); 1.53 (m

2H) ;- lgnization deerrposiﬂve)e!eczrmray (BSkmpolarty+) 3. 11- 3. 28

(m 3.60-3.70 (m 2HY);

3. 77%3”"?lfﬂ°§’g%°§’56%@m 2H); 6,92 (d; J = 8 Hy;

1H); 7.05 (d; J = 7.07 (dd; Ja = 8 Hz; Jb =
152 Hz; TR&silica. gb?fdrttﬁe ﬂésﬁ cZ)tLIThn bﬁomé’to@%pﬁl’@sls sUhﬂ by Bl&hge

(bd; J =8 Hz; 1H); 7.49 (dd-A; J = 8 1H);

(bs; 1H). 30Exanp|e 3: conpound 38:

1.12-(4p FYSF Ty

trifluor g?eﬁtwhéﬁﬁeny ) pi %%ﬁﬁé@%"f’?éﬁ'&zﬁ g?gtylbenzene

0.24 g (0.89 mmol ) of the conmpound of preparation 1,

0. 24 gaX@-Brom®l4rmethylphenyacetic acid

200011 13 g o L 0GE bt B3 Bbhira PhétflBes fineRoné, 2,19 48 ges mo) of

are p$idfm‘d 14nmb of gnapheline and Bacatalytincamoant of p-toluenesulfonic
2009/ 4, 535%ﬁﬁﬁgc‘fr'§?&0a%%ﬁleﬁstég7etﬁé%wﬂé? m&?df'réfukuﬁéﬁed under a

for 6 hours por at ed

resi dbiEe3rg qfawé%%rbat a @t%ﬂf?%rsigay@ ey %%Jﬁ%éﬁ W‘?'ﬁd 35 mi of

wat er abédleteoestﬁanolcar@fma andltHeemitiee ishetiread aterbbm femperature
5€vapor at ed urifie

d.b
Schr onBYYY h£3 grg gf th:{c;u A Idseq%b‘?lfﬂ ﬁﬁ’t%e gosgsé) ved in a solution
hexanef tthwnil of ethawdla?8 mi oxftwamr aheios rggofolﬂaOli'rE anick the mixture is

Br odugd u%& JBPHSh&R%aTHS%d n\{%ﬁ?%&%@gﬁfat@ﬁ 6H‘ bkind thE mixture is

oduct
sol utﬂ@ﬁ‘ acncbﬂ%nl i withcidiluten hvslmrd@moaclds satu!@o t& white solid
Preci pidciitatdd] efr@@ﬂe%‘;ﬁta‘t@ isCfilter&d ofahd §0I|69q%tﬁé/tltle compound
filtration [n the formof a white solid (0.
30 el t i AR PRipKEed= lo3. 194C, 10Mt+H+ = RT 6. 7 mi n mz 419

(M) 1H NMWR 8. (ppm DI\/SOd6) 0.89 (m 3H);

1.28- - -1 59 2[H) 2.23 (s; 3H);

2. 50- 2.91-3.08 (m*);

3.39 "d'be carhpoutm @f pm;b;ardtwn: 1a) 7iB|zd|s§blvad1m6|4|i’0 ml-l)of ethanol.

; gﬁtégﬁﬁﬁ)ﬂ@';hygg g%g (:Hifﬁs.]!e 5 \;ﬁ?%d Jiﬁ%y t:hér it fdr 30 minutes.

he ethanol is evaporated off and the

The mixture is refluxed for 3 hou




158.4Hz; 1H); 7.45 (m 1H). 18 TABLERL -A\/ No. Rl
"..0 -A R R3 Salt mp. C MtH#+ 1 4-CH3 3-n-C3H7 0 ¢
E O0Oggt 157-158C M+ 419 RT 10.9 nmethod A 1 bis 0 F
4- CH3 3-n- C3H7
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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
nitrogen, and the resulting mixture is refluxed for 3 hours. This mixture is
cooled to 0°C and 120 ml 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.
5.4 g of an oil corresponding to the title compound are obtained.

1¢) 2-[4-methyl-3-(pent-1-enyl)phenyllethanol

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
(0.0046 mol) of tetrabutylammonium bromide and 50 mg of
tetrakis(triphenyiphosphine)palladium are mixed together in 50 ml 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
column chromatography on silica gel, eluting with a 9/1 hexane/ethyl
acetate mixture. 740 mg of the title product are obtained in the form of an
oil.

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

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 evaporated
under vacuum. 0.65 g of the title compound is obtained in the form of an
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 ml of aqueous 48% hydrobromic acid
solution. The mixture is heated at 130°C for 6 hours, cooled and poured
into saturated sodium bicarbonate solution. The resulting mixture is



. OHon OHOH 0.5 + 0.5 nol free panpic acid 158-159C
M+ 419 RT 10.1 nethod B 2 4-0CH3 3-n- C3H7 HCI

146- 149C M+ 435 RT 7.0 nethod B 3 U. 4-CH3 3-CH3 HCl
198-200C M+ 391 RT. 6.6

WO 2009/153514 PCT/FR2009/051138
14

extracted with ethyl acetate, dried and evaporated under vacuum. 0.65 g
of the title compound is obtained in the form of an ail.

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

2a) (3-Bromo-4-methoxyphenyl)acetic acid

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

2b) 2-(3-Bromo-4-methoxyphenyl}ethanol

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

2c) 2-[4-methoxyl-3-(pent-1-enyl)phenyllethanol

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-pentylphenyllethanol

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 g (0.0054 mol) of the compound 2d) from the previous step, 20 ml of

dichloromethane, 0.75 ml (0.0054 mol) of triethylamine and, at 0-5°C,
35 0.42 ml (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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15

20

25

30

35

method B 4 4-CH3 3-n-C3H7 HCl 215-217C M+ 369 RT.
7.4 method B5 U 4-CH3 3-n- C5H11 HClI 190-192C M+
447 R 7.2 nethod C 19 No. R1 --A ,0- R2 R3 Salt mp.
*C N +11+

WO 2009/153514 PCT/FR2009/051138
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Example 1: compound 1: 1-[2-{4-methyl-3-pentylphenyl)ethyl]-4-(3-
trifluoromethylphenyl)piperazine and its hemipamoate

1.98 g (0.00777 mol) of the compound of preparation 1, 1.5 g (0.0065
mol) of (3-triffuoromethylphenyl)-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
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. ‘

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.

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. = 156-1567. A further crystallization in ethanol
affords an m.p. of 157-158.

Melting point = 157-158°C;
M+H* (method A) = RT 10.9 min m/z 419 (MH")

'H 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
(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;
3H); 7.45 (dd—t; J = 8 Hz; 1H); 7.74 (d; J = 8 Hz; 1H); 8.17 (d; J = 8 Hz;
1H); 8.30 (s; 1H).

According to one of the variants of the present invention, compound 1bis
is prepared, which is a mixture of 1-[2-(4-methyl-3-pentylphenyl)ethyl]-4-
(3-trifluoromethylphenyl)piperazine 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
as a solution in THF are mixed with 540 mg of pamoic acid as an 8/2
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THFfwater solution. The mixture is evaporated under vacuum, and the
residue is then treated with a mixture of THF and isopropyl ether, heated
and filtered. 1 g of a yellow solid is obtained.

Melting point = 158-159°C;
M+H" (method B) = RT 10.1 min m/z 419 (MH")

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

0.336 g (0.00112 mol) of the compound of preparation 2, 20 mi of
isopropanol, 0.47 ml of triethylamine (0.0036 mol), and 0.21 ml (0.00112
mol) of 4-(3-trif|uoromethylphenyl)piperézine 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 hexanefethyl 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 Hz;1H); 7.29 (bs; 1H); 7.31 (bd; J = 8 Hz; 1H); 7.49 (dd—t; J =8
Hz; 1H); 10.59 (bs; 1H).

Example 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 ml 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 (0.12g).

Melting point = 193-194°C;

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

'HNMR & (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; d = 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).
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7\ R2
7 NN W\
R17\=p \/
R3
No. | & 3 R2 R3 Salt m.p.°C | M+H+
1 §/©\ 4-CHs |3-n-CszH7; o 157-158°C | MH+ 419
Y % RT 10.9
" 05 method A
Tbis §/©~ 4-CH; |3-n-CaHy . |158-159°C | MH+ 419
B - RT 10.1
°© 05 method B
+ 0.5 mol
free pamoic
acid
2 §/©\ 4-OCHs [3-n-C3H7 HCI 146-149°C | MH+ 435
F
T RT 7.0
method B
3 fy@\ 4-CH; | 3-CHs HCI 198-200°C | MH+ 391
! RT. 6.6
method B
4 O\ 4-CH; |3-n-CsH7 HCl 215-217°C | MH+ 369
F RT. 7.4
method B
5 Fq/@\ 4-CHs 3-n- HCl 190-192°C | MH+ 447
r CsHis | RT 7.2
method C




RI-A R2 R3 Salt mp. C MtH+ 15 /\ U 4-0CH3 3-CH3 HC
184-185C M+ 407 RT. 6.1 nethod C 16 a 4-0CH3
3-n-C3H7 HCl 171-173C M+ 367 RT 6.5 nmethod B 17
4- CH3 3-n- C3H7
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No. | /_: R2 R3 Salt m.p.°C | M+H+
6 O 4-CH;3 |3-n-C3H7 HCI 161-163°C | MH+ 420
O RT.7.6
method B
7 Q 4-OCHgs [3-n-C3H7 HCI 174-177°C | MH+ 385
F RT 6.7
method B
8 : §/©~ 4-CH3 {3-n-C3H7 HCl 182-185"_0 MH+ 401
B RT. 10.2
method D
) Q 4-CH; [3-n-CsH7 HCI 200-202°C | MH+ 351
RT. 6.9
method B
10 Q 4-CH; [3-n-C3H7 HCI 199-201°C | MH+ 381
o RT 7.1
method B
11 ] f\/O\ 4-CH; P HCl 149°C MH+ 433
F RT 10.2
method B
12 i 5/@\ 4-OCHs; |3-n-C3H; HCI 125-128°C | MH+417
M RT. 6.9
method D
13 ] §/©\ 4-OCH3z| 3-n- HCl 214°C MH+ 463
F CsHyy RT.10.3
method A
14 i fY©\ 4-CH; |3-n-C4Hs HCI 187°C MH+ 433
¢ RT.7.2
method B
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No. | & > R2 R3 Salt m.p.°C | M+H+
15 ] 5(@\ 4-OCH; | 3-CHs HCl 184-185°C | MH+ 407
v RT. 6.1
method C
16 Q 4-OCH3 |3-n-C3H7 HCl 171-173°C| MH+ 367
RT 6.5
method B
17 CJ\Q\ 4-CH; [3-n-CzH7 HCl 203°C MH+ 385
RT 10.9
method A
18 ™ 4-CHs3 {3-n-C3H; HCl 180-181°C| MH+ 386
cImN RT 10.6
method B
19 4-CH3 | 3-n- 165°C MH+ 419
F';/@ 0 OH
I C5H11 g_© RT 7.2
© method B
20 | _ 4-CH3 | 3-n- 160-164°C | MH+ 419
F‘L’O\ C5H11 °;~s”” RT 7.2
P
method B
21 . f‘/©\ 4-CH3 3-n- {)“ﬁi@_ 163-165°C | MH+ 419
F C5H11 | & RT 7.1
method B
22 4-CH3 | 3-n- | op 283-285°C | MH+ 419
s 0L AW
r C5H11 0_‘; g‘o RT75
method B
23 F\©\ 4-CH3 3-n- 2*HCI >201 MH+ 369
C5H11 RT 7.3
method G
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No. | ,{:}— R2 R3 Salt m.p.°C | M+H+
24 | 1 4-CH3 | 3-n- _ 68-70 MH+ 381
(o]
TL C5H11 RT 6.3
method F
25 Brm 4-CH3 | 3-n- o*HCI | 190-192 [ MH+ 430
N C5H11 RT 6.5
method F
26 ca\m\ 4-CH3 | 3-n- 2>*HCI >212 MH+ 420
N° C5H11 RT7.6
method G
27 4-CH3 | 3-n- HCI 193-195 | MH+ 407
XCL C5H11 RT 8.3
method G
28 | N 4-CH3 3-n- 2*HCl 228-230 MH+ 395
o]
TL C5H11 RT 7.38
method G
29 ,Q\ 4-CH3 [ 3-n- o*HCl | 226-228 | MH+ 365
C5H11 RT 7.1
method G
30 @\ 4-CH3 | 3-n- >*HCI | 183-185 [ MH+ 352
N C5H11 RT 5.5
method E
31 ﬂ 4-CH3 | 3-n- HCl 185-187 | MH+ 430
Bro N C5H11 RT 6.5
method G
32 @\ 4-CH3 | 3-n- HCl 200-202 | MH+ 385
g C5H11 RT 7.1
method E
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No. | & v: R2 R3 Salt m.p.°C | M+H+

33 4-CH3 | 3-n- HCI 220-222 | MH+ 365
@ C5H11 RT7.6

method E

34 /Ck 4-CH3 | 3-n- HCI 197-200 | MH+ 435
OCFs C5H11 RT7.8

method E

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

method E

36 ) f)/©~ 4-CH; {3-n-C3H;| oxalate 193-194 | MH+419
F RT 6.7

method E

37 ] Q/CL 4.CHjz {3-n-C3H;| fumarate 140 MH+419
F RT 6.9

method E

38 . q/@\ 4-CHs {3-n-C3H;| succinate 95-96 MH+419
F RT 6.6

method E

39 . 51/@\ 4-CH3 |3-n-C3Hy| dihippurate 91-92 MH+419
F RT 6.7

method E

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

inhibitors.

These properties were demonstrated using a test aimed at measuring the

effect of molecules on the synthesis of TNF-o 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 ug/mouse). The blood of each animal is
collected 1.5 hours after the LPS administration. The samples are centrifuged,
and the plasma is recovered and frozen at -80°C. The TNF-a 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

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 coli (055:B5, Sigma, St
Louis, Mo).

The test products are administered orally to groups of ten male Sprague-
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-« is measured using commercial kits
(RPN 2744 Amersham, UK).

In this test, the compounds were shown to be very active, inhibiting the
synthesis of TNF-a even at very low doses, IC50 = from 0.3 to 1 mg/Kg,
especially with an IC50 = 0.3 mg/Kg for compound 1 and an IC50 = 1 mg/Kg for
compounds 4 and 8.

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
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 pg in 10 uL of saline
solution is injected into the knee joint of a male hamster. Zymosan® is a yeast
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
skin to a defined heat stimulus, is measured using apparatus (Plantar Test Ugo
Basile Biological Research Apparatus, Comerio, Italy) comprising a mini-
camera to ensure the correct positioning of the infrared ray below the hind leg
of interest.

Measurement of secondary hyperalgesia:

The timer, which measures the length of time the infrared light is reflected
by the hind leg, is started by the investigator and stops automatically as scon
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
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 also 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
on tactile allodynia, a painful sensation induced after a mechanical stimulus not
normally painful, is triggered in the hind leg by surgical iesion of the great
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sciatic nerve. It is then determined by measuring the paw withdrawali threshold
(PWT), i.e. the applied force (expressed in grams) at which the mouse

withdraws its hind leg.

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
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.
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
days of the transverse section of the nerve in the hind leg homolaterally to the
lesion 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, i.e. at 0 h,
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/110 g
of a solution of the test compounds in the vehicle (1/1/18
Ethanol/Cremophor/Phosphate Buffered Saline) at a dose of 1 mg/kg. In the
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control group, the mice analogously received 0.1 mi/10g of vehicle. 1 h,2 h, 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
i.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 (I) 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,
asbestosis, pulmonary sarcoidosis, Crohn's disease, ulcerative colitis,
25 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), post-ischaemic 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

10 pharmaceutically acceptable sait of the said compound, and also at least one
phamaceutically 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
15 skilled in the art.

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, intraarticular, topical,
local, intratracheal, intranasal, transdermal or rectal administration, the active

20 principle of formula (I} 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. '

25 The appropriate unit forms of administration include oral forms such as
tablets, soft or hard gel capsules, powders, granules 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

30 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 form of administration of a compound according
to the invention in tablet form may comprise the following components:
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Compound according to the invention 50.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg

Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25mg

Magnesium stearate 3.0mg

Via the oral route, the dose of active principle given per day can reach
0.01 to 100 mg/kg, and preferentially from 0.02 to 50 mg/kg, in one or more
dosage intakes.

By way of example, a unit form of administration of a compound
according to the invention in the form of an intraarticular solution or suspension
may comprise the following components:

Compound according to the invention

Polyvinylpyrrolidone (PVP) K17 2%
Lutrol F68 1%
NaCl 0.9%

Via the intraarticular route, the dose of active principle given can reach
0.01 to 40 mg/kg per joint, the frequency between injections preferentially being

of at least one month.

As a further example, a unit form of administration of a compound
according to the invention in the form of an intraarticular solution or suspension
may comprise the following components:

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

NaCli 9 mg
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T b OH N j j 0 pL of

< % FOERAUE or i it bicay Ao R e o L Fr ol -

F68/0.9 % Nad ) according to the 30 invention is
20, AR AR BEMtra RS 318 S ot RS et f o metrr

%r&%ﬁ{nﬁgééﬁ%}.—r égmgﬁiﬁﬁﬁr@ge and irlfRFREIRY dorders, and

nee joint inflanmation: | ht anaesthesi a’ usi ng
i 8lspl feratreating upaiondnopaiculay nathengsclerasisa aldonmtingodiseases,

pg:. of sal.ine solution i.s .njected into th .
Clise3ee? e feaiinanpifn deRVahalidh (&)eh o4 Pulile sclerosis)
exsthatd, YHdurhatdic darefitisa anblr qagaﬂmhrd?amdeﬁteoarthritis and its
i nf] ammati on when subcut aneously injected. Under the

25 capisuiate paias, ctialse mihge Jefamaaterr pains( iofj thet jaints, or other

[ nee: .0l Nt )i ekimdal : e Si:

| Bl BE . nygramise i, A BRicE ibapgs. guimonary

Cinlisyeathici filsrokis], ecldovistiddsis, ygloammiibhephiitis, abeuhdoid Tépondylitis,

lag tine to paw wi thdrawal , follow ng exposure of the )

pfayk one 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,




10 skin to a defined heat stinulus, is neasured using
apparatus (Plantar Test Ugo Basil e Biol ogical Research

Appar atus, Conerio, ltaly) conprising a mnicanera to

ensure the correct positioning of the infrared ray

b | eg of interest. 15Measurenen

s@@n@?@%g al gesi a: The tinmer, whi ch113 a{gl!}rzeoggms“%
the length of time the infraredlight is reflected by

t he hind Ieg, is started by the investigator and stops

AR buFE. e, idtoRB. AR BIOP: BRBARR, Bofliechs disoase

sg{medﬁc Hp i) eerithensdtb s, Ohemfodghmﬁﬂlslhbbksioi%%héﬁﬁc pathologies
its leg away, to avoid 20 burning injuries. The

I H'QVW?H’E'&' dnfafgt'% t HEYP&Wéﬂ'a'l iﬁcbéem'ﬂis CONgSE Vagospasm, angina,
r r
Eﬁ%rg aﬁe ?;heeé}?l rs jec | on %yvn%é%rﬂggjﬁa%%n%’ malaria,

5dmyicopattesaf ollhfmtlngsB \ma’maglttlsn tlbpmstyestvlral infections  (HIV,
represen ative c ounds of t nventi on,
esﬁgm%qa iUSnpo BEPeEVINiShu £ﬂ5§rm¢ﬁpve qpé’@u”é'ﬂ’f%'ﬁ ofinfections,
p a p h n h
PRleroNBEs? e, PRPRS arP contadBefiRAARL T RtRled NEachexia
peamcernersli radiation-dndudes aamags, I«;cujypnsmgfﬂ"ectadnnnlstratlon of a

spare nerve_.inj (_ SNI In this jn viv

PRERolife oF forghila Shicria Bharearsitaly aresiaPR sa Bereof. alone or
10 efif &sthbid@tien W;W&thb?aéﬂl\}éﬁbiﬁblﬁlesa pai nful sensation

i nduced after a mechanical stinmulus not normally

painful, is triggered in the hind |l eg by surgica

251 Rl REioShher 0 202 hptek T NEE AR 8RS @ metho
t for tr@ating pam ommiﬂammaﬂm of tfY\Jdints, .raoret partienRirlyethose of the

force ressed in grans) at which the npyse
mﬁ'ﬂ%ﬁ%é ¢ kaegiqidhe diggers, Tamnrisingtheragministration of a compound

R e s

suombmatlow talitht Ma‘uiactme | p:nncmieEr eihet @svention @fscchelates to a
t ta kin of th | egs i s expos tg a., .
Heatudd Biether e omenfiens e g, eamigstation of a
JEGH H&'dﬁ%ﬁhnﬂ Bl EnaResett cde &t thereof, al
grarrBO?o whi ch tﬁe ani responlgéﬂpg %H‘a%]%rawa reo alone or
oi‘n clombination ewith( mihewadweanamlplesesaopetfomm \ia mtraartlcular
id as a nmeasurenent of tactile allodynia. Trial

US|ng t he conpounds according to the invention

and a control group of aninmals were used, each belng

conposed of four male C57B6 mice. 15 In each grou
t he bAsearding teranatbergue phits @spees) thainvaetien nela‘@@ to the use of

¢ 8 RS torpl L op P BB RN Bolitie shtdh g Eor for the

t prepziratidn of A ahéedicament farrteedtingapid dmndﬂémﬁmmssﬂlye joints, or,
sectioned, with the sural nerve | eft untouched (spa

25 hmiage Rawfichigrly. dheyuse af argampeRd of forruila dPaama don@émﬁceutlcally
taﬁéédt bl éé]fYﬂHr@oF%rS&t@bXe&’?ﬂ?ﬁ?ﬁﬁ% Ne‘cfﬁdhér‘i‘ﬁis fRjected into
days o the transveérse section o e nerve 1nt

hthedjoirdg honol aterally to the | esion and remains

stable in the control group during the observation

period of the experinment. 7 days after surgery, just

bef or ni [ e u

4 25R%%dgeirﬁdg?l h tfe@g r@tépgif Ftﬁ CagisRe Va'ﬂgee S.h»@t.oﬂ rBlates to a
30 deompotind doft &vrmuia (hoon| vt phatacenticallyy acceptabled salinthereof for
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 mce

received 0.1 nil/10 g of a solution of the test

compounds in the vehicle (1/1/18 30

Et hanol / Cr enophor/ Phosphate Buffered Saline) at a dose

of 1 ng/kg. In the WO 2009/153514PCT/FR2009/051138 26




control group, the mce anal ogously received 0.1

mL/ 10g of vehicle. 1 h, 2 h, 4 h and 6 h after

adm ni stration, the PW val ues were determ ned. For
the statistical analysis, the neasured PW val ues were

a -way 5 ANOVA and Bonferroni Mily
Cgﬁéﬁﬁgéﬁéiﬂ the eval uated dose (1 ng/kg i?ﬁ’?%009/051138

statistically significant redu®tion of pain (by
measurenent of the antiallodynic effect) was observed

for ample 1.from1.h to h. . By virtue of
 fbatid BRyT of infafimatchss B the nints oprumeé Pafisferfy s treatment
s ghaacteizedln iRattA8 Mnéditaimenfld iRt PAG ffe RRROCI at ed
with i nmune and inflammatory di sorders or as

anal gesics for treating pain. In particular, the
conpounds of fornula (1) nay be used for treating

at heroscl erosi s, autoi mmune di seases, diseases that
result in neuron 15 denyelination (such as nmultiple
sclerosis), asthma, pain or inflamuation of the
joints, nore particularly of the shoul der, the knee,
the fingers, etc., rheumatoid arthritis and its
articular pains, osteoarthritis and its articular

pai ns, and al so other inflammtory pains of the
joints, or other inflammtory pains (e.g. hygroma
tendinitis, etc.), fibrotic diseases, pul nonary

i diopathic fibrosis, 20 nucovi sci dosi s,

gl onerul onephritis, rheumatoid spondylitis, gout, bone
and cartilage resorption, osteoporosis, Paget's

di sease, multiple nyeloma, uveoretinitis, septic
shock, septicaem a, endotoxic shocks,
graft-versus-host disease, graft rejection, adult
respiratory distress syndrone, silicosis, asbestosis,
pul nonary sarcoi dosis, Crohn's disease, ulcerative
colitis, 25 amyotrophic lateral sclerosis, Al zheiner's
di sease, Parkinson's disease, system c |upus

eryt hemat osus, haenodynam ¢ shocks, ischaemc

pat hol ogi es (myocardi al infarction, nyocardia

i schem a, coronary vasospasm angina, heart failure,
heart attack), post-ischaem c reperfusion |esions,

mal ari a, mycobacterial infections, neningitis,

| eprosy, viral infections (HV, 30 cytonegal ovirus,
her pesvirus), AIDS-related opportunistic infections,
tubercul osis, psoriasis, atopic and contact
dermatitis, diabetes, cachexia, cancer, and

radi ati on-i nduced danage. WO

2009/ 153514PCT/ FR2009/ 051138 27 According to one
of its aspects, the present invention relates to a
conpound according to the invention, or a
pharmaceutically acceptable salt of the said conpound,
for treating the abovenenti oned di seases. 5

According to another of its aspects, the present
invention relates to pharnaceutical conpositions
conprising, as active principle, a conmpound according
to the invention. These pharmaceutical conpositions
contain an effective dose of at |east one conpound
according to the invention, or a 10 pharnaceutically
acceptabl e salt of the said conpound, and al so at

| east one pharmaceutically acceptabl e exci pient.

The said excipients are chosen, according to the

phar maceuti cal form and the desired node of

adm ni stration, fromthe usual excipients known to
those 15 skilled in the art. In the

phar maceuti cal conpositions of the present invention
for oral, sublingual, subcutaneous, intranuscul ar,

i ntravenous, intraarticular, topical, |ocal,
intratracheal, intranasal, transdermal or rectal

adm ni stration, the active 20 principle of fornmula (1)

______ N " N R T Y o . N 1 o,



5Corn starch15.0 ng Hydroxypropyl nmet hyl cel | ul ose2. 25
nmg Magnesi um stearate3. 0 ny Via the oral route,
the dose of active principle given per day can reach
10 0.01 to 100 ng/ kg, and preferentially fromO0.02 to
50VR20QE/1685the or nore dosage i nt akes. PCTHR2@00/051138
of exanple, a unit formof adnggistration of a
compound according to the invenfion in the formof an
intraarticular solution or suspension 15 may conprise
the foll owi ng conponents: Co@pAIM8 according to the

i nvention Pol yvinyl pyrrolidone (PVP) K172% Lutro
F681% NaCl 0. 9% 20 Via the intraarticular route,

t e dogwmpodsd bf/@,,-,p,mdwg%;pl e given can reach 0.01 to
40 ng/ kg per joint, the Trequency between injections

preferentially being of at | east one nonth. 25As a
further exanple, a unit formof admnistration of a
conmpound according to the invention in the formof an
intraarticular solution or suspension nmay conprise the

follo bnent s: gunrd according to the

i nvenit { Ipdone (PVP) 20 ng

3 31.0/ny  NaGH9 D

2009/ 153514PCT/ FR2009/ 05113829 0.1 ﬁaNaOI—V 0.1 N HCIgs

pH adjusted to 6.8- 7.4 Water for injectionl000 ny
5Via the intraarticular route, the dose of active
principle given can reach 4 ng Lo 96 ngy per joint, the
frequency between injections p@ ferentially being of
ain Whight one nonth. There may be particular cases in

whi ch hicgher or | ower dosages are 10 appropriate; such
10 qodfabeandi 2 epresenti indepradediht okteash otheri a biydiagen atom, a

A i t lce, th |

BSRART 0, 2o CHRE IR0 4B REGhIg], den, = o1
d 6 perflacroaikijl rgrotp, ah¢C MdRalkbxpdronp sérr at {GRC2nserflneroalkoxy
wei ght and response of the said patient. 15Accordi ng

t 8" %ot her one of its aspects, the present invention

al R3 repredetiis hch_gg*%ng?gfg@ﬁp.t reating the

abovenent i oned ‘pat conprising the
15 adAi repsesents s6H-tor =lN-pati ent, of an effective dose of

oI ¢ RS B bt Boloh Soor cor .

2. Compound according to Claim 1, wherein
- R1 represents a (C1-C5)haloalkyl group or a (C1-C2)perflucroalkyl
20 group; in the form of the base or an acid-addition salt.

3. Compound according to Claim 2, wherein
- R1 represents a (C1-C5)fluoroalkyl group; in the form of the base or an
acid-addition salt.
25
4. Compound according to Claim 1, 2 or 3, characterized in that;
- R2 represents a hydrogen atom or a (C1-C5)alkyl group; in the form of
the base or an acid-addition salt.




20According to another one of its aspects, the
invention relates to a nethod for treating di seases
associated with i mune and i nflammatory di sorders, and
also for treating pain, in particular atherosclerosis,
aWwoi2009M5351geases, di seases that result i nPQEUFR2009/051138
denyelination (such as nulti plal% scl erosis), asthma,
rheumatoid arthritis and its i cul ar pai ns,
osteoarthritis and its 25 articular pains, and al so
osheompdunana@idrdingtael Oriraf1,t0 &3 bpUniwherdin thelpiperazine is linked
i nfl ammatory pains (e.g. hygroma, tendinitis, etc.),

f vigrtbeiethylidseldR & pogitionsrrit (he RheYAORWP:f i brosi s,
mucovisci dgsi s, gl onerul onephritis, rheunmatoid
spondyghid s\t gout -Rbone and cartil age resorption,

ost eopor Psigd]_Paget's disease, nultiple nyel oma,

uveor et i,/ epti c shock, septicaem a, endotoxic
shocks, graft- 30 versus-host disease, graft

rejection, adult réspiratory distress syndrone,

si | i cinghe forms bétheobase opah @oitaagditian saltdosi s, Crohn's
di sease, ulcerative colitis, WO

2009/ 153514PCT/ FR2009/ 051138 30 amyotrophic | ateral

sel @bﬁiﬁoﬁnd%cﬁ;ﬁﬁ!iﬁ‘?&é anfioheasiehe Préddding Cl&ind, HeRséin
system c | upus erythemai osus, henobdynam c shocks,

i schenRd repressnty aa 1-Giraflupegalkyhgsewn;iiarthe form of the base or
L@l em a, coronary vasospasm angi na,
Eégh%&géﬁ%abi%gﬁ%rt attack), post-ischaemc

reperfusion lesions, nmalaria, 5 nmycobacteri al
i nfections, nmeningitis, |epr osK, viral infections
e

10 ( &y GomppupReasaPrsing i@ anyans«fiie pegcedingSlaimsaagrein
at opi o aryPLo e & ihGRen SO G S ECIHIRY, AR i the fomn o

cteclease anan aaiti-addibon salfuced danage, conprising the
adm ni stration of a conpound of formula (I) or a
pharmaceutically acceptable salt thereof, alone or 10
| B CoRdiAld 8Bcotting @ ARy onRel biVelbleleliMgSSlaims, characterized in
According to anothér one of its aspects, "the invention

15 r thadites: to a nethod for treating pain or inflammtions

of the LQoLnts, 1D articul arl e of the

shoul de{]Eib{l&'éhﬁwgggiﬂ%weﬁw%ﬁ@ﬂg nprising the
adm nirffubpdrhethyibhenybpipepatige 15> of fornula (1) or a
pharmaceuticall'y acCeptable salt thereof, alone or in

conbi natfi be farmief $rebase er po@acis-additignsalt. The
i nvention also relates to a treatnment nethod as
nmenti oned above, in which the adm nistration of a
20 cenﬁompgalmﬂ éclmbrdlﬂg t¢ bhy @nleaofﬂharpr@cm 'mt_ir;m Cidims, chosen Lrom:
acceptabl e salt thereof, alone or in c inatjion_ wt
ot her~ aemp@yneri:n&1(91@@90%165@3('PﬁWﬂM?I?#-methvp3-pentv'phenvl)-
intra ' : bR ' . Accordi ng to anot her
one o?ﬁypgfﬂgﬁ%ﬁ?g’bﬂilﬁéﬁlpﬁgéémi on relates to the use
of a <conpupodndf T bisoulta(Itrifluororaethylnhenybd-[22@-methyl-3-pentyl-

accept abl |t .thereof, for the preparat.ion of. a

medi CRAEHD By RIPEBE e oRIPRMAE 9 ZnfHX e VLT 0 anol of free
25 | Oi Nt pamloc agd; "ore particularly, the use of a

conpound of fornula (1) or a pharnmaceutically

acceptetnpodad t t2Her edf(3-tofisvromeathylpbenyl4t[R«#-mathoxy-3-pentyl-

medi cagent, i.s i njected into the,joint. WO

2000/ RESINASRY ISR 88ERAET et ng pai n or

i nf | angBinpeandod: 148-tiifidibMmetiRyiphamipaq21(8imethg-Bypropylphenyl)-
the treatnment characterized in that the nedicanent is

i nj ecel@yllpiperzinghydioghloridep

2009/ 153514PCT/ FR2009/ 051138



32 CLAI M5 1. Compound of formula (1): in which: 10 - Rl

and R2 represent, independently of each other, a

hydrogen atom a hal ogen atom a (Cl-05)al kyl group, a

(C1- 05) hal oal kyl group, a (Cl- C2)perfluoroal kyl
gW@p2060/163506) al koxy group or a PCT/FR2009/051138
(C1l- C2) perfl uoroal koxy group; R3 represents a

(C1l-05)al kyl group; 15 - A rep?%sents =CH or =N-; in

the formof the base or an acid-addition salt. 2.
Conpoundoapeand it (IHabdphenW)A-BL@-methyl-3-pemtyiphenyl)ethyl]-
represents a &Wl 05) hal oal kyl group or a

( C1- cPIRsERzing dwdeaatioridey group; in the form of the

Co o1 ararpafiaCie tilogfhoyprel iR E- RS Adbyioheny)

( C1- OBjhvi]pipesatikg Ihydrauhioridey) t he form of the base or
an acid-additiop salt 5 4. Conmpound accordin

SC ainiil, 02“%9” &ark&gémﬂ%ame StllPﬁél'td' -yhod- '@é%thvlsﬁ -pentyl-

a hydbﬁgﬁg@%ﬁmlﬁrggf%@gg&ﬁbmé group, in the form

of the rtion Salt.

2009/ -15311'033@@15 FRZO&9#f&@1&ﬂ&hrﬁ,&)~&[2-@®1mﬂhndy—3€mﬂyllphenyl)ethyl]-
to Caim é wherein the piperazine is
IlnkeB'p\?faoF"?‘FmQy 'Eq‘f‘bl'o Weoup in position 3 on the phenyl

gr oup: compound th (@%lfm%nﬁétﬁﬂlﬁgéﬁylgﬁ[gm-methyl -3-pentylphenyl)-

acid-addition salt. g toan

10 of th@ﬂWl]lél@@CﬁZh@ebydl‘qebjormeerel n R1 represents a

15

20

25

30

T N -

any ohgdrothlofigepr ecedi ng d ai ns, wherein -
represents a hydrogen atom or a (Cl-C3)al ky grou in
t he fn??.mepuméObas@-rastfmxyabewlhddzt(ﬂcmew-s-pemylphenyl)ethyu]-

piperazine hydrochloride;

- compound 11: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-(2-
methylbutyl)phenyl)ethyl]piperazine hydrochloride;

- compound 12: 1-(3-difluoromethylphenyl)-4-[2-(4-methoxy-3-pentyl-
phenyl)ethyljpiperazine hydrochloride;

- compound 13.:. 1-(3-trifluoromethylphenyl)-4-[2-(4-methoxy-3-heptyl-
phenyl)ethyl]piperazine hydrochloride:;

- compound 14: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-hexylphenyl)-
ethyllpiperazine hydrochloride;

- compound 15: 1-(3-trifluoromethyliphenyl)-4-[2-(4-methoxy-3-propyl-
phenyl)ethyl]piperazine hydrochioride;

- compound 16: 1-(phenyl)-4-[2-(4-methoxy-3-pentylphenyl)ethyl]piper-
azine hydrochloride;

- compound 17: 1-(4-chlorophenyl)-4-[2-(4-methyl-3-pentylphenyl)ethyi]-
piperazine hydrochloride;

- compound 18: 1-(3-trifluoromethylphenyl)-4-[2-(4-methyl-3-pentyl-
phenyl)ethyl]piperazine hydrochloride:



8. Conpound according to any one of the preceding

Cl ai ms, characterized in 15 that it is:

1-[ 2- (4- et hyl - 3- pent yl phenyl ) et hyl ] - 4- ( 3-
trifluoromnethyl phenyl)piperazine; in the formof the

b¥¥®© 20094163844d- addi tion salt. 20 9. ConpoundCT/FR2009/051138
according to any one of the prfgedl ng Cl ai ns, chosen

from conpound 1:
1-(3-trifluoronethyl phenyl)-442-(4-nethyl - 3- pentyl phen

yI) et hydrhpbied azige he(8-friRedraathylpheny) {214 ndethyl-3-pentyl-

1 (3 phenyethyllpinerpzinedignzengautiqnatest hy| - 3- pent yl phen
yl)ethyl cld?hﬂggr’?% | ngghemy g?mb?orﬁém}ldﬂéﬂyﬂ-z?[é’“t& théthp-3-pentyl-

mol of free nor ¢ acl
corrpoplmet&llbtI(l}ﬂ}plperélzmlerznaphMaldmulfﬂmdtéZ (4- met hoxy- 3

5 cgﬁggﬁln a&ﬂ e”&’nJ etE){ '] Io1I PSe{r%BPc?mg CeWyB-ALFZ-M -methyl-3-pentyi-

1 3- nmet hyl - 3- pr opyl phen
(AR =t -3 prony B
2009/ 45 3dIMpaIid-R222x9/ 015(Bl:ti’ﬁluenomethylmmmyt)-44[2 -(4-methyi-3-pentyl-

é.‘ bor DS ROSNIRR SR ENe e Z rHasaAghedisbirsRags ™' -
( 3-1 réérhﬁ)@m@yﬂpdlem.\’drbpﬂéﬂylf 4-[mhﬁétr§r| B%r&igahsml)ethyu-

- et hyl erazi ne Jdroch ori -
101 (6 mlpefamdmdmlwir &l-2-yl)- 442 (4 net hyI 3-pentyl

1 (311 SRS 22,23 AanRthaRhe e e aRERGlEhelitymneny-

pi peremyt]pwey@hm@i(bage de; conpound 8:
1-(3- dlfluoronet nyl)-442-(4- et hyl - 3- pent
1) 10®t ﬁyrqqsatJﬁ r In e1 ﬁ%ﬂ%ﬁpwdaevwdaﬁﬁﬂnﬂm 3—pentylphenyi)-

1- (ph@%m) %ﬁéd'@fdp&hlgn%ntyl phenypet hyl ] pi perazin

e hydr
15 1 (3 met hozppipanyld) 4426{4 methj2-(Rmetmty3-paetyiphealy hgthyl]-4-(5-

|- o BhRT ety nysar sy DPinsraies AEFRENATIS. [ 2- (4- et b
yl - 3-{ 2eompioinbbup ! )@Rﬁﬂéhﬁ&ﬁﬁhéﬂlmf{ﬂhfiﬁethyi 3-pentylphenyl)-

hydrochl oride; - conpou
1-( 3- @ﬂwﬂmpecammwmhmr)demz (4- met hoxy- 3- pent yl phen

yI ) et h%ol,ﬂ,d?mdaéhnel P"}/ eth %():(9;') enﬁ)—4-[2—(4—methyl—3-penrtryqpHenyl)ethyI]-

201 (3 ipefdzZitfs @iyt rodhistRiyy | ) - 442- (4- met hoxy- 3- hept yl 20p
henyl’) et hyl i pi perazi ne hydrochl oride; - conpound 14:
1 (3 t rqomnmmgé% qthmiz-p@mtmmwl)eyawwymperazme

zi ne hydrochl oride; conpound 15:
1 (3 (@HYHO&QF)E@%: hyl phenyl ) - 4-[ 2- (4- met hoxy- 3- propyl ph

inzll )et hlyd):c}rzﬁgchm neﬂhydrg@ﬂ(wm?th%l ﬂﬁe?WtHW]A-pyrid-z-
p met hoxy- 3- pent yl phenyl ) et hyl ]'pi per -
azi neﬁﬂﬁ(’&f%?ﬁg ygeochl %rdfi&iound 17:

25 ;. |(O ‘e‘r ¢ 2#@@&%95%'&%‘?1}&% ;ﬁr&ﬁbBWid-%:ﬁﬁﬂl[i-'(ﬂl?ﬁé‘ﬂﬁw-ﬁlﬂé\ﬁwlphenyl)-
ethyllpiperazine hydrochloride;
- compound 32: 1-(2-chlorophenyl)-4-[2-(4-methyl-3-pentylphenyl)ethyl}-
piperazine hydrochloride;
- compound 33: 1-(2-methylphenyl)-4-[2-(4-methyl-3-pentylphenyl)ethyl]-

30 piperazine hydrochloride;



- conpound 18: 1-(3-trifl

uor onet hyl phenyl ) - 442- ( 4- net hyl - 3- pe

ntyl 30phenypet hyl ] pi perazi ne hydrochl ori de; WO

2009/ 153514PCT/ FR2009/ 051138 35 - conpound 19:
1WQ3-2009/12686 Bhet hyl phenyl ) - 442- (4- net hyl - 3- ROTHREDDS/051138
ypet hyl ] pi perazi ne benzenesul fggat e; conpound 20:

1-(3-trifl uoronethyl phenyl ) - 442 (4- et hyl - 3- pent yl phen

yl ) et hyl ] pi perazi ne 2-napht hal enesul fonate; 5-

conpoomehpddind  34:  1- (3—tr|fluoromethoxylphenyl)-4-[2 {(4-methyl-3-pentyl-
1-(3-tyifluqgronethyl phenyl)-442-(4- et hyl - 3- pentyl -
phenypg'%‘?mﬂ '}'ﬂ]%@?%ﬂr\%h!@f?%h‘ loridey f onate; - conpound

22
1-(3-1ri PmpQund.; B9 V1 ph yﬁi}lorgggrlilg ¥r‘?§4t¥§ (43m &th t-er%%netxlphenyl)-
ypet hethylipiperazine diydesshi@ide; napht hal enedi sul fonat e;
conpound_23: .

5. ?2 F1 uBPGPREAY | ) 3842-T-B-HiflueyemsthylohenyBrtiir(4-gratlyl 3-pentyl-
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in which R2 and R3 are as defined according to Claim 1 and Q represents a
20 leaving group, and optionally converting it into a salt thereof.

11. Pharmaceutical composition containing, as active principle, a compound of
formula (l) according to any one of Claims 1 to 9, or a pharmaceutically

acceptable salt thereof.
25
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15th¢oﬂn£pmﬂatlon of a medi canent for treating or

preventing pain and/or diseases associated with inmmune

and i nflamat ory di sorders. 14. Use of a conpound of

formula (1) or of a pharmaceutically acceptable salt

10 thereof according to Claim13, for the preparation

of a nmedi canent for treating pain or inflammtions of

the joints. 15. Use of a conpound of fornmula (I) or

of a pharmaceutically acceptable salt thereof

according to Caim 14, characterized in that the

medi canment is injected 15 into the joints.




