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WD 2007/ 147824 PCT/ EP2007/ 056086 1

Cl NNAMOYL- PI PERAZI NE DERI VATI VES AND THEI R USE AS
WEAR7M4AMNIAGONI STS The present invention rel aP€FEPI07/056086

ci nnanoyl - pi perazine derivatives, a nethod of

manuf acturi ng sane, pharmaceutical 5 conpositions

conprised of sanme and the use of sane as drugs for

t hEINNARRYFEANPERARING r DERTENENVEES OANDO THENR. GSE S PARH1OANTAGONISTS

venous thronbosis, acute coronary syndrones,

restenosis, stable angina, heart rhythm disorders,

myocardi al infarction, hypertension, heart failure,

str d]&fa icfdsamat dmyeditsomders 1 at@spultoonaiyndimsgdsesperazine

&ﬁlronl z £t 'ang'lw o B 58338S, L LOEQSL S5 SV da%é{:e%hg%aceutical

1'ver | Sease patl ents, cancer an
CiEEs el N STheoppesaad iy erionaafis ¢ heel atesof o same as drugs

feonbinat LeRsmeRt khe /bR HA R tGOPUUNdS W £ 1 Pt ARH /or venous
cardi ovascul ar agents. Thronbosis is regarded as a

qﬁqmﬁﬂ%}%ect%?uF VESEGRArY 15 BB on, WATEANPSithe Stable
mﬂﬁﬁﬁﬁ Ofh@amunbefh?ﬁhmpahﬂﬂﬂﬁwﬁéﬁéDglm@bcardlal infarction,

licati ons, nboti c rapy
é)xecrenesllon’npo??a t g]aaslolllfrec’anStceaugé t]hnflammkat(?ry disorders,

pularadiagwas ¢ ylisreamsrt al i oy sdanc iodesramng leventiscaAktshougfiibrosis
éﬁ%ﬁ%ﬁﬂen YQ?QﬂQ&nm%ﬁﬁﬁ%é? @§¥§a§goﬁgt§é£?§t'¥§ncFr and skin

antithronbotic 20 activity in man, a need nove . .
dirasi el esTRenBITRS SNt deetEn t i Gpr oV efreAtes 3¢ be® magebinations

oﬁ Q- X 1S M GRAITRAMSIN SORE 0f MHGh chavie v Negatd rents.
£ on bleeding tine or are accorrgpnl ed by other
und P¥

TABE ST deS ef et E(suth as 2B%afpicéOTt ng vascular
oddIsksicof, ul CR]ﬁl(WIlth aspi rithe 25cRuoteasefactiavat etlumber of

paﬁh f%ﬁﬁ&é%égg d€é¥§ptl Cl%ﬁ%qth&%%b% #@ therapy 1is

I't s nechani sm
thant | orktel aiet dat emg@t@hth et at ,cdn Creaucgnvebe. risk of

cé%ﬁ%%vaggﬂfgr ﬁg¥t§¥¥% WK@SC6§8§§£9rerQE§b|XlEﬁ@éSHtseveral

on the surface pl atel ets but also on the surface
tiﬁ?esendafhelnioéiec@éﬁss 302 (D BeReihet ffecivej ppntithrombotic

ac@l&fﬂtﬁoﬂﬁ), méAD: a13f5@e2d 18509hovesma e dilis<d er&@blSs. Indeed,
Ham | ton et al Pharma

al .
8" oc‘?er}?%bfnﬁg?st()Hﬁﬁﬁ ng CO“}POU@&% BBE, of which
hat892q ddGafBye: 18R27832), bWilsealiiovatied byr threnbcnoapdnied by

oéx%‘i? dr?desausa%l"ea'ée@eté‘f%@{é‘ [ECERLQL; FDHE DELEEMLNUSpe 1k
of ulcer w1th asplrln).

Protease-activated receptor-1 (PAR-1) was recently cloned
(Vu et al., Cell, 1991, o64: 1057-1068) and its mechanism of
action elucidated (Coughlin et al., J. Clin. Invest. 1992,
89 (2): 351-355). This receptor, notably present on the surface
of platelets but also on the surface of endothelial cells
(O'Brien et al., J. Biol. Chem. 2000, 275: 13502-13509),
smooth muscle cells (Hamilton et al., Br. J. Pharmacol. 2000,
130: 181-188) and fibroblasts (Hung et al., J. Cell. Biol.
1892, 116(3): 827-832), is activated by thrombin and thus is
also called thrombin receptor. The N-terminus of the protein
is cleaved by thrombin between arginine 41 and serine 42 to
free a new end which will act, after folding upon the active

site, as a receptor agonist (Vu et al., Nature, 1991, 353,
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35 is cleaved by thronmbin between arginine 41 and
serine 42 to free a new end which wll act, after
wo ododitmmg2aipon the active site, as a receptor BQDEPED7/056086
(Mu et al., Nature, 1991, 3b3, WD 2007/ 147824
PCT/ EP2007/ 056086 2 674-677). Wth respect to
platelets, this specific PAR 1 receptor activation
mechani sm |l eads to thronbin-nmedi ated platel et
67at_ggar7e7gati QnthThe;tepaaekj ng cof ptllait%l@(ﬂsi vathen, &pecific PAR-1
tor anta nists,

rBABHT +hr oot nLfRa: BB aPel A gy hat fGAOFAGR mediated
plettalet, dyqugpasftitdre Future, 2001, 26: 1065 1085). The

bl O%engb%c}iﬂ? o%ecc?ﬂtsoréc n%{‘&'ﬁ '? te9<a qe with PAR-1

treatment or vention of 0Si’s rian
reEepPHar ﬁfﬁééBOUEﬁﬁsrTW@rn , lzbegltsagn%@mamﬁﬂeated platelet

g%qr QL0 (syhdeemes (Ossauskayacgt altuysiods, 26: 1065-
v 2004, 84:. 579- 621 and restenosis (I\/ar anof f

et
LGH5) - Chire. oNedkiefeRt EAPAF ovESEP HeTatGlY AgBAt s.c2d to the
tn’&&&;en]tS 34) @mdvearalbaduce iy ocald 6l B nG]DEE]QSﬁS et al., J.

P%grﬁan | nf aECtI on reper | on Pégg eé EEF Cuq:e coronary

armacoP 20 ant agom st
s yaetronetsy é@ﬂSpV@kI@]ﬂﬁ mtain, i My@mmétorlye‘daseaﬁéé, igd: 579-

62tlhe %lﬂdm'}%rsycé%%t %m (M%f é/%tntof%t %lt ' a@u” CQ?I Med. Chem.
har nacol . 2004, 21 22 and in th

Cag]fé%JtOrV@iﬁﬁ estieRaltodyst éﬁ?(”(/ér gnofPe3. et13aT36 Jang jgan reduce
myldBeastial 2004 cdddds 1458) v i RAR- 11 ant agonbst s oean akperfusion

of use in the treatnent_ of fibrose pat.i ent
(TR onrE | foer dishasErCererde go0qr P ot S A ). par-a
arHepatralogyac 2004ty 38n 3ﬁ§V&ﬁE céﬂﬁﬁamannﬁlsnmbéonﬁ diseases
u a [ -canc n n_th th ct Lo
mcitﬁ}erieﬁ?’émﬁa%rse%%%%ﬁ&r PR oeh Thot asalesob? Pharmacol.
2QBvan2RanzeP) alknd Nat . tMed gas1998 nteGI-i984; Bosren éVergnolle
e@lay, Cekl. 120051120 303-313) . 14@@31466f¥W§AR 1 antagonists

ant afonl sts 25 can be of interest in dermatology to
calt eatSeePaidf skFfh 18 ddisesrTTeheRbt 8F étthyosesy in patients

wiGel lch RISt 0l ive A99Bseddd: BBbor3d3i Abgerni sa@paeblogy, 2004,

IR0 Ot
gi234 24bhpt Theepr esent tionvenhitonlr ecteallaslalo omavdleration and
mefcéragsfnéa% Pfﬁé%naggmg%%?%oﬁ' stgathajeare digdd noyhshed,; moire
et al., Cell. 2005, 120: 303-313). Lastly, PAR-1 antagonists
can be of interest 1in dermatology to treat certain skin
diseases (Schechter et al., J. Cell. Physiol., 1998, 176:365-
373; Algermissen et al., Arch. Dermatol. Res., 2000, 292:488-
495; Meyer-Hoffert et al., Exp. Dermatol., 2004, 13: 234-241).

The present invention relates to a novel class of PAR-1
antagonists that are distinguished from the prior art by their
different chemical structure and their remarkable biological

property.
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di fferent chem cal structure and their remarkabl e
bi ol ogi cal property. 35 WO 2007/ 147824
wEON EPR2O7/ 056086 3 Conpounds of the presentPCT/EP2007/056086
invention are of general faamula (1) : R, ONN R2
(CH2)n-R3 5 wherein: Rl represents: hal ogen, CN or
NO2; R2 represents: 10 hydrogen or hal ogen; n
represents: 1 or 2; R3 represents: phenyl substituted
by ansperuiny e thalregense oxntClihentdboml kKiyd Sof Offefleral formula
H@yclohexyl; or the therapeutically-acceptable salts or
ol vates thereof. |In the preceding definitions: Al
conbi nations of substituents or variables are
possi bl e insofar aRthey | edd to stable conpounds. 20
The term "hal ogen" re ts fluorine, chlorine,

brom ne or ioding srmNal Kyl " represents |inear

or branched, satu o  or un£g%yngted al i phatic

hydr ocar bon chai ns ConpRj si ng tHe <$P&oifRed nunber of

carbon atons. 25 Therapeutically-acceptable salts of

conpounds of the present i nvéntion i ncl ude
wheoradent | onal nontoxic salts of conpounds of the

RJ Q&?Q&E%Hté@Ch as those forned fromorganic or

i norganic acids. As an exanple, the foll ow ng can be
ci t éd:logen, CN or NOs;

R, represents:

hydrogen or halogen;
n represents:

1 or 2;

R; represents:

phenyl substituted by one or more halogens or C;-Cg

alkyls; or a cyclohexyl;
or the therapeutically-acceptable salts or solvates thereof.

In the preceding definitions:

All combinations of substituents or wvariables are
possible insofar as they lead to stable compounds.

The term “halogen” represents fluorine, chlorine, bromine
or iodine.

The term “alkyl” represents linear or branched, saturated
or unsaturated aliphatic hydrocarbon chains comprising the
specified number of carbon atoms.

Therapeutically-acceptable salts of compounds of the
present invention 1include conventional nontoxic salts of
compounds of the invention such as those formed from organic
or inorganic acids. As an example, the following can be cited:
inorganic acid salts such as hydrochloric, hydrobromic,
phosphoric and sulfuric acids, as well as organic acid salts
such as acetic, trifluorocacetic, propionic, succinic, fumaric,
malic, tartaric, citric, ascorbic, maleic, glutamic, benzoic,
salicylic, toluenesulfonic, methanesulfonic, stearic and

lactic acids.
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I norganic acid salts such as hydrochloric,

hydr obrom ¢, 30 phosphoric and sulfuric acids, as well
w@sooongmed ¢ acid salts such as acetic, PCT/EP2007/056086

trifluoroacetic, propionic,s4succinic, fumaric, malic,

tartaric, citric, ascorbic, maleic, glutamc, benzoic,

salicylic, toluenesul fonic, nethanesulfonic, stearic

and lactic acids. WD 2007/147824 PCT/ EP2007/ 056086 4

ThegeleSsaitSaQa@ beasynthesiyaed ckriamdicomporndsorgfour®s of the

ntion contalnln a base noi etﬁﬁand orrespondi

l%ﬂﬁ s ° a088r3|n F% conventd ofal “cheni'tal et eﬁfon&ing acids
acmcapeajtuccajdry@wemaalblcehes@lwdi es tdfodconpounds  of

the 7. np %%etqtcafquzene%gc%’?)ﬂa%cll deg, 991‘!?@ 'oqi‘”'aboﬁBBMﬁBSS of the

such as those ring the final preparati
Prsisep tof L Grpoltis 1 BE L EAe CPﬁV@ﬁFF@ﬁaéS%QHW%Eﬂ% %ﬁchh@s those

fd@rn%szer@@r%%sehéerftﬁalso@ﬂ@é@ﬁatmm &@eph@fpr&ﬁ%rmﬁ of the

. wat er, or ethanol c be cited as an exa
LS ChotTAS oFe Gorler 8F OHmb B T3 Rcor o%lg‘f%tsthgolvates

dmyesenthenmeSenneoné partddrcwar byhadvantageos cliagsl as an
o2 conpounds are conpounds of general formula (I)

ﬁ%é?eln Rl is halogen, R2 is hydrogen, n equals 1 and

R3 ifsnguieenythe sabppindsedbhysomeral Aorsubal dgensaerording to

tﬁg-ﬁ%%é%%ﬂl§nvé§tf@9th%ﬁep%%yﬂagdywﬁﬂfﬂgﬁvgﬁﬁg§55hs class of

cl ass of compounds according to the present invention
TS BIHoLRES. GPMEEHBRAI O oF Mt BAL | FORREASI nl IR Waerein Ry is

ha@@& RXR.i s ihydnogemgdn, equfa: seduand R3 iégdphagy: is phenyl
Stltut y _one OI‘ ens or - a yI'S.
A s o0 P e e iste By Pl

conﬁnmnd$r~ammmﬂﬂduﬂaniyrmﬁ¢n&nmﬂgeowwen¢l@msisof compounds
f I r rei

GRS ' SRk A Lo e pfolis of generad

foc:y@l@he@(lw WhﬁmlhzarRlparSt icyaingr | Rad9ahvdgeoss  chasguefis 1 and

COﬂ@OlﬁmyﬁSs@%@&%@gdt %h%r@e%%ntméf‘é/e@ﬁl%érfs or Ci-Cg
conpounds of general forrmula (1) wherein Rl is cyano,

alggy liss hydrogen, n equals 1 and R3 is cycl ohexyl.
Another particularly advantageous c¢lass of compounds

according to the present invention is compounds of general
formula (I) wherein R; is halogen, R; is hydrogen, n equals 1
and R3 1s cyclohexyl.

Another particularly advantageous c¢lass of compounds
according to the present invention is compounds of general
formula (I) wherein R; is cyano, R, is hydrogen, n equals 1 and
R; is cyclohexyl.

The present invention also relates to the preparation of
compounds of general formula (I) by the general methods
described in the following synthesis diagrams supplemented by,
as the case may be, any standard technique described in the
literature, known to those persons skilled in the art, or

presented in the experiments section.
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The present invention also relates to the preparation

of conpounds of general fornmula (1) by the genera
woredoioas24 30 described in the foll owi ng synt heBEBHEP2007/056086

di agrans suppl enented by, as the case may be, any

standard techni que described in the literature, known

to those persons skilled in the art, or presented in

t he experinents section. WD 2007/147824

PQT/EP20076056086 5 R O RO ~\ X+ HVWR~\\ NONN

PR Il II] R IVP Rl 1 - Deprotectlon N 2-

. b N (PHHY /121 or R(CH)~ T
Dagramllllustré theflrst ge

@ an be used for pfpeparatlon of._gBmounds OK/N\
generdf2 fgrmula (1) gy In thé gener al fornula§2abqve

Rl, R2, R3 and n are defined as in the preceding
description of general gormula ol) . Pl represents a
protective group. X ca a 10 | eaving group

such asDeprelegionne. | n tf Se; e“Thrst step

consi sts—ef the>react bet ween an acid chlorlde and

an apliRgH)Mi s reactrop-can be cgﬁL,e \ﬁ¢ﬁ t hods

and beehoifues known to thBse persons s % the

art. A particularly advantageods nethod con3|sts of

reacting the two 15 entities in the presence of an

organi c or inorganic base such as, for exanple, Et3N,

i Pr2NEt, pyridine, NaH, C®2@a3asr 1IK2CO3 in a sol vent

such as THF, dichl oronmethane, DMF or DMSO at a

tenperature between -20 and 100 C. X can al so

r eprESEH™ hididxyPtrpReEhitdcaler St heerprat Siedfacs ghat can

becongensatiron: 1220 peaphirafibat weencbhgoGaaHOXY i gedetfl formula

(fll) rand L he %gkggﬂglfo%mulas above, Ri, Ry, Rs and n are

defined as in the preceding description of general formula
(I}). P; represents a protective group. X can represent a
leaving group such as chlorine. In this case, the first step
consists of the reaction between an acid chloride and an
amine. This reaction can be carried out by methods and
techniques known to those persons skilled in the art. A
particularly advantageous method consists of reacting the two
entities in the presence of an organic or inorganic base such
as, for example, EtsN, iPr,NEt, pyridine, NaH, Cs:C0Os3 or K,COj3
in a solvent such as THF, dichloromethane, DMF or DMSO at a
temperature between -20° and 100 °C. X can also represent
hydroxyl. In this case, the first step 1s a condensation
reaction between the carboxylic acid (II) and the amine (III).
This reaction can be carried out by methods and technigues
known to those persons skilled in the art. A particularly
advantageous method consists of reacting these two entities in
the presence of 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
(EDC), 3-hydroxy-1,2,3-benzotriazin-4(3H)-one, and a tertiary
amine such as diisopropylethylamine in a ©polar aprotic
solvent, such as dichloromethane or DMF, at a temperature
between -15 °C and 40 °C.
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This reaction can be carried out by nmethods and

techni ques known to those persons skilled in the art.
wa@antisedl arly advant ageous net hod consi st s BPET/EP2007/056086

reacting these two entitiessin the presence of

1- (3-di net hyl am nopr opyl ) - 3-et hyl -carbodi i m de 25

(EDC), 3-hydroxy-1, 2, 3-benzotriazin-4(3H)-one, and a

tertiary am ne such as diisopropylethylanmine in a

pol axrf@m ofiéprosetvent, «suchhas Jditc;m‘nwdmm:tdwamevor by methods

a ten‘per at ur t ween “
G S BB ek 3067/ 6086 L id TAFfer Mo BBt onEBPEective
Grchepd ntrerdeghate EVVMihbyiaet hBd¥. &@vdenechnidguedikKimywns Sons,

1§§itQ8§e“§§bk %Q1hgid¥%&ﬁé é;grgteﬁgé%%ns§ﬁoum%déhe Verlag,

ani ¢ Synt hesi s, Sons
191 1 ape" P%%@ﬁﬁh@t@ &%@l'ﬂeld JcafKoé?@ﬁEKWltTihlaen’éeagent of

fo\é@ﬂ'dl%&R? &994Y, M%ﬁeqherm@le@tr@s@m@% rbedléamhga@troup such
erern

a rea r}1t of _formula RB%I? éY 1
asrrepﬁagerﬁ@ avfhg groupt suct©: §3rf8r50é§sﬁppé Gtosyl. In
tHBrg daséﬁ%ﬁfemaﬂﬂll Oe¢ osytridd othi $ncake, ptheence of

eaction w Ll be ¢ %511169 QU d Nt p%‘ése”% eﬁﬁ}gﬁe, Et;N,

organi C OI‘ nor ahni base SUC as, or éxanp
1 PRONERy 2 NEtH, I\%HCCEsmKﬁrOe;Kmhﬂ@pa@feb@ﬁnbelsn@ported on a

RPosted QR dpsIefin SYChpas FEJAFRA or i YP-cabonat 8nnydrous

|n a polar anhydrous sol vent such as di chl or omet hane,

SO IDVEUSH DNSO &t C&L L reset et G e B&EweeMF2004nd DYG at 2
tmpAnatiher pleparati oo hetdhed consi sts ohkneaneyi ngreparatlon
Q tq@g redu.ciif—_%g nggatlon reactlon 15 usi ng an, al deh X .
S raitE FERYIPEHOY T i SH RS Gnd 2 bt @ agSaction
usﬂﬁgrmm pﬂé&hydslpf\ﬂdﬂmd]ﬁ Rlept@t.ectiedHamime wiich Rs and n
r.al r e -

o CRaBON SFABI ) S an o patfg AR anine of
gegwp@drté@r@rqlla résvh au¢h aas INPUBHICN, agﬁné p@mha as NaBHg,

N3 veNt, SURARAS 0Ac? L 204 a%@%oﬁ9§tB@@%g s%$ported on a resin
di chl or onet hane, THF, MeOH, at t hat can

susd coner olMfed By N he Hedi i onp%%a]én é&ld’eéﬂ'ch gech as 1,2-
dl&ﬁﬂtdﬁ)eﬁtﬂdad}e at dachespemnatubechetmeen RO Cbﬂndﬁeb@lo Gt a pH

that OcaRh %e con't_lyoiled\ b|\3|/ R%héCHzo?cﬁtlon o(fCHzr? nac1d such as

acetic acid, at a temperature between -20 °C and 100 °C.

X X o+ HNﬁ N w'\lﬁ
@i:)L K/N\(CHz)n—R3 R k/N\(CHz)n—R3

Diagram 2

Diagram 2 illustrates the second general method that can
be used for the preparation of compounds of general formula
(I). In the general formulas above, Ri, Rz, R3; and n are
defined as in the preceding description of general formula
(I}). X can represent a leaving group such as chlorine. In this
case, synthesis consists of the reaction between an acid

chloride and an amine. This reaction can be carried out by



10

15

20

25

30

Il V25 Dhagram 2 Diagram 2 illustrates the second

general nethod that can be used for the preparation
wobooconpeunds of general formula 30 (1) . | n PEEEP2007/056086

general fornulas above, Rl,7R2, R3 and n are defined

as in the preceding description of general fornula

(I'). X can represent a |l eaving group such as chlori ne.

In this case, synthesis consists of the reaction
meaeiomenaedl astdnighker ikd@wand @ntastaepethiossr eactlilen in the
,.5an be caq:rll eq out baydvvg% 2007/u147824 P /EPZOO?:/SOS(gstOSIeaCtln

‘et h8ds$ “and ~f&chni Gques oW’ ot hidg per'Sons g
treki tvedennitthes airt . t]@ep@mlsemcarqu advamr@gmous or inorganic
bR @Q?c}?oé‘%'sféroéxéﬁﬁfé' "B Nes BNt Iy A% thear,  cs.co;

presence of an organic or Inor anlc suc
Ore@ﬁﬁbelnE@SRPlVPﬁQl\lEthhp?/iﬁl@H dP\lﬁFI,lOEElZQGBaBeor DMF or DMSO
gé@atSﬁIé/Qﬁitm%&h 38 °THR,q digghlor omet hane, DIVF
at .a tenperature Etween - 20 and 100 C. X c

aI s& r%i‘)]?e?éﬁto My BXTFL T | AYERIPE Ydasel " syAtResi &€ “Sinthesis
caransdtst sOiofc@m@d&mai@mnbbemaeentfnl'e’ee ccatdaoeyliicc @acidl (I1) and

I e n T reactijo rr
tﬁé 3%% gdsﬁg%d%iég% nggaeg%knoﬁ%ﬁéy1 &%Q@y ﬁgghods and
tqﬁm@n@ssklmoe@ i ot héhase Perpansi cifiarlgd in the art. A
pé%% Qﬂﬁ%ﬂ%ﬂp3;£§§§H¥éd§Hﬁ§ S%%t%%d@°%@%@§%%% aof condensing a

carboxyli ¢ acid of general fornmula dé an am ne
n

cegfooxgeét aPCfer nofa (RHSTH t K ﬁFJésae Lof ‘M@ an amine of
gedierﬂi‘ilhw amfbmpn@pyl )(‘3) et hyilr car badi | mp‘iﬁeé&&&) of 1-(3-

rox %ﬂﬂﬂﬁ93¥' h gﬁi r|a2|n6ﬁ§ﬁiﬂ%ﬁ% %ﬁgp?yn 43~ hydroxy-

@ol&acrbeamooimcaaah/le(rﬁmsunfe asndi ehl aeomrdthltgne amathea such as

IR RALIRSR 1 3G Anchafal BRI 1B Sduch o

a “conpourd of génera .
diggntcagioniatdiaate /| edsta mm%ww&amam <ldl t°C 2md 40 °C.

statg Ry the addiddonof anp ac¢ikdiasdchy acr&r%%dncfa%fbegeneral
achi eved by treating the free base of general formula

fEmulg n I\)\hu%?fl%’t‘lfFﬂe%%t aonelBase fUKet PRSI stprekept) in salt
stMtth @ysuthabl eddacieh pref emabbyidn asueguiyaleMult can be

ac 1eve&)%y treating the free base of general formula (I) (in
which at least one base function is present) with a suitable
acid, preferably in an equivalent gquantity.

The examples which follow illustrate the invention

without limiting its scope in any way.

Example 1
3-(2-Chloro-phenyl)-1-[4- (4-fluoro-benzyl) -piperazin-1-yl]-

propenone

Cl 0]
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The exanples which followillustrate the invention 25
Wthout imting its scope in any way. Exanple 1

wW@202Aekor o- phenyl ) -1 -[ 4- (4-f 1 uor o- benzyl) - pi peT/aR2007/456086
-yl]- propenone 30 CI p |1 N1 F W 2007/ 147824
PCT/ EP2007/ 056086 8 Exanple 1A
-4- (4- Fl uor o- benzyl ) - pi perazi ne-1-carboxylic acid
tert-butyl ester Piperazine-|-carboxylic acid

Edeefdl-but ¥l est-erd4{BLibigh-bdbz Bl nmigetdy S0ttt @rlbdkylic acid

di.chl oromet hane (100 ml) in the 5 presence of
Cii sbélgtrglp haﬁwyl amne (DIEA) (5.59 m, 40.2 nmmol) is

treaftlwnmzﬂme&-lﬂqub@ﬁAw braoid deteélstﬁ@um/l 29sBer (5.0 g,
2 M0l At E&O”EB%P%?F upg. ﬁél@foﬂzﬁn 1% Of&lhOO ml) in the
agltatlon the reaction mxture Is
DI SERIGT ofret ﬁaﬁéoaﬁ@pw/&@ﬁé@rlwwﬁem@r% Th% 97 gahi c40.2 mmol)

iPhase iy diied onf S berd 4 I%ﬁ&nﬂcﬂ]@ eyape)rmedz@%t@mol) at
d(rsr?/ness. The s¥r up. obt ai ng silica

URRTPERREHE B 't hoa bR bop o Ty sreaction
ml(ﬂﬂZﬂeZ/M@-ilmﬂed ureth Rﬂﬂﬂubdirdlﬁeth;améodiﬂ(ﬂ edathetiheith water.

%@ é%&gnic h%ge80|ld % gT%$§M,3 fgx%broadgvaporated
tAHiryngs45 (e 2H)ryp 7ohma(Lt1ed2|—j,)s pﬂrgf_leé@dbyzmlllca column

Bhy 44 é‘i Fé%QEde%ﬂ’ﬂl) -Pi @%W@Z' RE 95/5 CH,Cl,/MeOH
4- (4- Fluoro- benz perazi ne-|-carboxylic acid tert-

M HUAS e s eIyt O}éA 1323583%% ith BBeUEPSR iOF tol Gehlee solid
72@1@08'90) is treated with trifluoroacetic acid (53 2

m, ;71 oomte e r r 2.h rsof
agi t t%&%ﬂoh@&ge fct %W)m :L %g (sgdﬁ% ed2\l\§9 3.30
(dicchl ar,oret)harte, 4 Svashed®Hut vV . 114 Ntsodh{ and7 t3en(da,t hZH)
wat er. The organic phase is dried on MSOHr filtered
and evaporated to dryness. The crude product 25 is
Exjeguil 1t ddB of ord t (e Hloldrowhe avedctd ime a2y, 900) .
Exampl K1y oro benzyl) glpera21ne l-carboxylic acid tert-

-3-(2 ChI or o- p engl)-l- 4-fl uoro- benzylf ,
butyl ester mmo 1 in Solution 1in toluene

(300 ml) is treated with trifluorocacetic acid (53.2 ml,

716 mmol) at room temperature. After 2 hours of agitation the
reaction mixture 1s diluted with dichloromethane, washed with
1 N soda and then with water. The organic phase is dried on
MgS0O,, filtered and evaporated to dryness. The crude product
is isolated for the following reaction (4.2 g, 90%).

Example 1: -3-(2-Chloro-phenyl)-1-[4- (4-fluoro-benzyl) -

piperazin-1l-yl]-propenone

A mixture of 2-chloro-cinnamic acid (2.43 g, 13.3 mmol)
and 4-(4-fluoro-benzyl)-piperazine (2.16 g, 11.1 mmol) in
solution 1in dichloromethane (70 ml) is treated with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) hydrochloride
(2.55 g, 13.3 mmol) and 3-hydroxy-1,2,3-benzotriazin-4 (3H)-one
(HOORT) (2.17 g, 13.3 mmol) in the presence of DIEA (3.86 ml,
22.2 mmol) at room temperature. After 48 hours of agitation
the reaction mixture is diluted with ethyl acetate and washed

with 1 N soda and then with water. The organic phase is dried
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15

20

25

pi perazi n-1-yl]-propenone A m xture of

2-chloro-cinnamc acid (2.43 g, 13.3 mmol) 30 and
wd2q0dAaiispor o- benzyl ) - pi perazine (2.16 g, 11.1 paDEP200T056086

solution in dichloronethane (70 m) is treated with

1- (3- di et hyl am nopropyl)-3-et hyl carbodi i m de (EDCI)

hydrochloride (2.55 g, 13.3 mmpl) and

3- hydroxy-1, 2, 3-benzotri azi n-4(3H)-one (HOOBT) (2.17
org, ME3.G3, lm)‘ﬂ'ﬂl)lﬂel’j:etd‘le am@esem@o@fatf@kjEAtbs 86y[’fbss$5 The syrup

er ature  Afte
G T o> ¢ RETERE o Xednse s ot Pl ed LFEROSPAgFPRY  and
elawcatvatdnob washed/ 2 il t hS 1ICK Gloddeaid NHhelh wmixhuwnat eProduct 1
c.ph | [ 7L 14 4 :

%%%%%&7/ 0%68%% go%ﬁ %ﬁ% ggpjfcé%rég%an( e7v7a or a%Se g This
P]%QﬁUdthyné§s tkersy i  vébtai REHYils paeitRitéd Bydsi Fpéafied by
adBlumh cprrméos;g@@ayl@ﬂd o€l utled wiitth %&7@55/%0 29eld the

CH2C12/ MeOH/ N xture Product 1 _1is isqlated .
CHHE TG a SFPS 18T I-9E3. 77 ¢-"D56PI M ThPS 5 er &7 solid

(4.94 aken up with ethyl acetate and salified by

addllhl of 191\/1%9%&‘ ﬁé]%r)lfdglglobn @nthetho )él Ild the 18): 3.63

correspondlng n~t he’f ormof "a eIId
(tsoldiW) 7 (4.02 g@rQEHiNﬁ/R 2BVBOAdB 4( piem) 2H)3. 02- F(Zm RH)ZH); 7.32

n3 231H)(t 711493 %6%H(10 6tl5_|)31"&n 14140-?mﬁb6@aqm 2%1:& 7.92 (4,

H( 82&50 (g 188 /(phl-BY (s.7 1H)e6 (m 2H) ; 7 . 92 (d,

1H) ’Ma&gg%ddatﬁfw El;g]l#}g @8,z BHo (Mass)spectrum (ESI +)

: ene

and emeﬁ?% r%sl EA%ula ?I%dﬁg%él%ﬁh ngzg]%gﬂz 6. 93

Act Uall U 159.e80:% :HS.586;4 1IN &1 %248Examﬂ es32to 4

Con'%%%élqﬂ 2 Lo 43 eS synt Ige63| %]e% dgr Om ci nnam ¢ aci ds
[

correspondl ndg anminées ‘according to the
condi tions described for the preparation of conpound

Exbndted R3o B2 N

Compounds 2 to 4 were synthesized from cinnamic acids and

corresponding amines according to the conditions described for

the preparation of compound 1.

R1 0]
R3
AN N /\
Mass
Example | R1 | R2 | R3 Compound name spectrum
(M+H)*
) F a | ar 1-[4—(4-Fluoro-benzyl)—piperazin—1-yl]-3— 343
(2—fluoro—phenyl)—propenone
3 Br | o | ar 3—(2—Br0n@rphepyb—1—&#{4—ﬂuoro— 403
benzyl)—piperazin—1—yl]-propenone
4 cl | 78 lame 3—(2—Clﬂor9—pheqyb—l—{4—(4—{neﬂtyk— 355
benzyl)—piperazin—1—yl]-propenone
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25

30

35

Mass Exanple Rl R2 R3 Conpound name spectrum (M+H) +

2 FHA4-F 1-[4-(4-Fl uoro-benzyl) - pi perazi n-1-yl ] - 3-
wW@4®7/1§B24 | uor o- phenyl ) - propenone 3 Br H 4-F PCT/EP2007/056086

3- (2- Brono- phenyl )-1-[4- (446! uoro- 403

benzyl ) - pi perazi n-1-yl]-propenone 4 G H 4-M

3-(2-Chl oro-phenyl )-1-[4-(4-nmet hyl - 355

benzyl ) - pi perazi n-1-yl ] -propenone 25 WD 2007/ 147824
ExR@GH1EP2007/ 056086 10 Exanple 5

33%§E%fluoro v [4-(4-f I o benzl p| eraz

’|- ¢1] ﬁngéhon Qﬁ—h_h4 4%— n%ﬁ% ) a21n 1

y141 BB f | uor o- phenyl ) -acryl oyI ] pi per azi ne-

1-carboxylic acid tert-butyl ester

3-(2,6-Di fluoro-phenyl)-acpyl oyl chloride (3.0 g, 10

14.8 mmol) in solufion in .; chl oromethane (70 rH) in

the presence of : >

nmmol/g) is trea

tert-butyl ester F 3 A 3

tenperature. After 6 hour s of agitation the reaction

mxture is filtered, taken up with 15 di chl or onet hane
E}?&!?ﬂ)lv@sbgd MlﬂBJ ZNM B Hbﬂ’ﬁ?l&eracrm%qurgaﬁhﬁeraz1ne—
—phase 15 dried on SAAr filtered and evaporated t
L RARRSY L Trh @ Gy dip ot ed S5 urified by silica

col w2, chrarmateGapne d—ddﬂyﬂ(ﬂ)y\ﬂdth a Wldebdd.5 to(3.0 g,

9Q/9.5/Q.5, CH2C12/ Me t duct
19U 5l D 1 TEGIELNBCY MUOH, Mty e, Praduct BALs
prgse83@) . dH NMR-DDVBO dé .0Oppr), : 113. 542nn(cs],, 9H} . 33 3BT/ g) is
I%Q§%§€ %mj%{bpﬁ§e§a?§n%bﬁo%%f%oX@Hhc a%%d(nkegglbutyl ester

(2.3 (@2, 6-18-£ o&d- phefyl Foanpi perpefaturg) - After 6 hours of
agitation the reaction mixture is filtered, taken up with

dichloromethane and washed with 1 N soda and with water. The
organic phase 1is dried on MgS0O4s, filtered and evaporated to
dryness. The syrup obtained is purified by silica column
chromatography and eluted with a 95/4.5/0.5 to 90/9.5/0.5
CH,C1,/MeOH/NH,OH mixture. Product 5A is isolated in the form
of an off-white solid (3.87 g, 89%).

'H NMR, DMSO-dg¢ (ppm): 1.42 (s, 9H); 3.37 (broad s, 4H);
3.58 (broad s, 4H); 7.22 (m, 2H); 7.50 (m, 1H).

Example S5B: -3-(2,6-Difluoro-phenyl)-l-piperazin-1-yl-

propenone
4-[3-(2,6-Difluoro-phenyl)-acryloyl]-piperazine-1-

carboxylic acid tert-butyl ester (3.87 g, 10.97 mmol) in
solution in toluene (50 ml) is treated with trifluorocacetic
acid (30 ml, 395 mmol) at room temperature. After 2 hours of
agitation the reaction mixture is evaporated to dryness, taken
up with dichloromethane and washed with 1 N soda and then with
water. The organic phase 1s dried on MgS0O4, filtered and
evaporated to dryness. The crude product is isolated for the

following reaction (2.3 g, 88%).
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25 propenone

4-13-(2,6-D fluoro-phenyl)-acryl oyl ] -pi perazi ne-1 -
w@a0oooxigki ¢ acid tert-butyl ester (3.87 g, 10.BFT/RPDN)/056086

in solution in toluene (5Q1mM) is treated with

trifluoroacetic acid (30 m, 395 mmol) at room

tenperature. After 2 hours of 30 agitation the

reaction mxture is evaporated to dryness, taken up
E;@Mﬁﬁlgﬂi cr5| :or onethane-and1vwasbeghwht/h) 11N[geda-andokbenenzyl) -
The organi ¢ phase is dried on MgSO4r
pjfpﬁ]% Z|rlend ar?’ciL é)vaﬁ)oré)ted to dryness. The crude product

i s iGolratved! f oSHE he (106l ngwi ng Or.d&ctimod ) (2. 3ng, 88Qption  in

dl%%l\é‘}o%%oc%]n%m?s“ rﬁﬁTil fr)FZ?Q% / 8?@9§ﬁce1$f5@'{%‘t@ly§amme (EtsN)

-3-(2,6 uor o- phen uor o- benzyl)
(GpilFer &%lin- 4- §F | TPP bheriche” Comiing 158 (40DIRE Olgeuppyl  bromide

(0OMPiY N sol @ﬁlr@fﬂom adi ch@r onethape- {He M hrikBrt h& hours of
resence of triethyl am ne

5197 teaterf with BTt ob nQHL(‘B?gnWJgL §5hgoronethane
ard w@slﬁédmmlth ata treom trﬁﬁpemajame: phées 1S hbtiresd obn MgSOs,

flg_ %to{ o, he rgsglrrfjadg m Xt ulg %s%l ! u&ﬁgh %J::]l,b%nioé)tained is

1170t offet hahe was hed A SWat er
plphafg@d sbdr i eidl lora MySOgmn f¢huc<em@d0<amipkeya@@|dat etuted with a
161)”/@9@@ 9'6'7%3%1{5@1%%@@@9%&%1;1:% pl}f‘ﬂéd@é‘c bb! Si' | 'f@olated in

col unm chromat ogra eluted with a

0/ G TR S RAET €0 Prbdu 51 2830l at ed i n
t he M=@yamgfe & dunghtedaeiyge nsel i3b1( 7@+ 480). Mass
spectrum (ESI+) : mz 361 (MtH+) 15 Exanples 6 to 12
Compounds 6 to 12 were synthesized frominternedi ate

ExGBp lared «cora éspondi ng benzyl chl orides or brom des

aCC qr{égtl oto% éh%ocqr}d'mtr%f)gs gﬁ?&gé Egdf qirﬁ krlhzjont@rmedlate 5B

pr epar n of conpound
and corresponding benzyl chlorides or bromldes according to

the conditions described for the preparation of compound 5.

F o)
R1
NS N /\
R2
Mass
Example R1 R2 Compound name spectrum
(M+H)*
3—(2,6-Difluoro—phenyl)-1-[4—(4—
6 4-Me H methyl-benzyl)—piperazin—1—-yl]—- 357
propenone
3—(2,6-Difluoro—phenyl)-1-[4—(3,4—
7 3-Me 4-Me dimethyl-benzyl)—piperazin—1—-yl]—- 371
propenone
B B 1-[4—(3,4-Difluoro—benzyl)—piperazin—1—
8 3-F 4-F yl]-3—(2,6—difluoro—phenyl)—propenone 379
B 1-[4—(4—Chloro—benzyl)—piperazin—1-yl]-
? 4-Cl H 3—(2,6—difluoro—phenyl)—propenone 377




Mass

Exanpl e Rl R2 Conpound nane spectrum (MtH) +

3-(2,6-D fl uoro-phenyl)-1-14-(4 6 4-Me H

woredoiszsbenzyl ) - pi perazin-1-yl]-

3-(2,6-Di fluoro-phenyl)-1-14-(3,4 7 3-Me 4-Me

di met hy

| - benzyl ) - pi perazin-1-yl] -
3-F 4-F 1-[4-(3,4-D fluoro-benzyl)-pi perazin-I -

371 propenone 8
379

envli)-pnropenone 9 4-Cl H

357 propenonBCT/EP2007/056086

yl]-3-(2 6-difluoro-p

1-[4- (4
3-1®, 6-
PCT/ EP2

- Chl or o
di 3HMor (
007/ 056

benzyl)
- phiényl
D86 12

- pi pdR&zPiflubrgtphenyd pA-[4-(3-
) - poyleioe D 1007447 P4
3-(2, 6-Di f | pmpongaieeny! ) - 1- [ 4-

357

10 s-Me

prppenon
1% (3

OI’)R

H nmet ny
€31d 3;

I-benzy
C
benzyl)

plfera2|n -yl T- 357
1-[4—(3—Chloro—benzyl)—piperazin—1—yl]-

- pidp€dazdifugroyplenyB7mopenone

nr oanoanono

377

oot

| oro
ifluor

D fl uo

b ¢

ehF)

4
(

V\I’\f\h\
l PIICIIyI
D- phenyl))
pi pér az

) 3T(Z°"§ ifTupso-phepyliy 1-14-(2-
in- |mﬁ3th1>]1 beszyl) prpgeBneyll-

Exanpl e

s 13 to

21 Exan

pl e 13A: propenonc

357

-3-(2-chl oro- phenyl ) -1 -pi perazi n-1-yl

- propenone 5

Compound 13A was prepared in two steps from

3-(2-ch

| oro-

phenyl ) -acryl oyl

chl oride according to

Egdmpm&md&;ﬁgﬂ&1_described for the preparation of

ounds 13 to

ST e

B oS 2o TR R A S o Penone

to tthenpcandi ti3mswalesprebedefiornnt hevo prteas atron 8f (2-chloro-

to the conditions

10

orempgund. 8,1 &y 0 RE 1 drilge

Néé%o@ding

described for the preparation of compound 5B.

Examples 13 to 21:

Compounds 13 to 21 were synthesized from

intermediate 13A according to the conditions described for the

preparation of compound 5.

Cl 0]
X R1
N/«\]
NN L;j
R2
Mass
Example R1 R2 Compound name spectrum
(M+H)"
13 3 Me u 3—(2—Clﬂor9—pheqyb—l—{4—(3—1neﬂtyk— 355
benzyl)—piperazin—1—yl]-propenone
14 4_Cl u 1-[4—(4—Chloro-benzyl)—piperazin—1-yl]-3— 375
(2—chloro—phenyl)—propenone
15 > F u 3—(2—Clﬂor9—phepyb—l—{4—(2—ﬂuor0— 359
benzyl)—piperazin—1—yl]-propenone
16 2-Me u 3—(2—Clﬂor9—pheqyb—l—{4—(2—{neﬂtyk— 355
benzyl)—piperazin—1—yl]-propenone
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R2 Mass
13 3-Me H 3-(2-Chl oro-phenyl)-1-[4-(3-nethyl -
wheonzyhs2pi perazi n-1-yl ] - propenone

355

1-[4-(4-Cnhl oro-benzyl)-pi pasazin-1-yl]-3- 375

(2-chl or o- phenyl ) - pr openone
3-(2-Chl oro-phenyl)-1-[4-(2-fl uoro-

azin-1- vI1-nrnnpnnnp 16 9 Me H

15 2-F H

35

9

Exanpl e Rl R2 Conpound nane spectrum (MtH) +

14 4-Cl H PCT/EP2007/056086

hpn7yl
3-(2-df
berrzyl
PCT/ EP]

- piper
nl or o-p
- pi-Qer
PO07/ 05

henyl ) -
Azi B-1-)
5086 1

1 Hﬂ c
17 422&%%?6% E@W

Bﬁ"ﬁaf%ézli” -3

—propenone

375

4 L4 VAR, .\
142

(2-chl
3-182- ¢
benzyl

—Chtor
DI 0- phe
1I6¥‘-p
- pi per

g-enzy
nyl ) - pr
henyl ) -

Azi n- 1-

=prperazim=t=yt=3-

375

DpernqneChibH-phényitl—1-[4—(3—fluoro—

1 [ 4béri%yf)L1§{9é1@zm3
- propenone

5»?1] CFropenone

359

1-[4-(
(zl?cm

hnn-)\ll

B- Chl or

br g-phe
Chl oro-p

D- benzy

Nyl )} prp
henyl ) -

Lgpdgeraz

l|1

i n- I-yI

375
hlpro-benzyl plperazm— 1-yl]-3—
1-[4- (& Shlﬁrfﬁphm}’é) pgIpEnone

nr nnnnnnn

375

3- (2 d
bezyl
3-(2, 6

ninar
et

|l oro-p

- pi-per
Di fluo

Bz A1
henyl ) -
Azi3RF 1-
[ 0- phen

w
yl) -

[&2—(@111&8 lfmlnlfi
Borp3 @ FRST b-

QE/IE
1ﬂu0r0
one.

B ke

Az

377

F N A

mxture or

in-1- p yr | propenone Fp N~
i nter madieﬁtf. 4( 0 pB—(D-ABomrphdnybhnt-[2-(314-difluoro—
benzal pehyde [ 0. 0Bdnzgl);piPerdzierDhy)]-propsadret i on

f I“tor o1 377
thloronkethane (3 m) in the presence of acetic

in di

acid (0.057 m, 1. 0 nnol) is treated with MP-BH3CN
(117 ng, 0.275 mmol, 2.35 mmol/g) at room
tenperature. After 24 hour s

Example 22

3-(2,6-Difluoro-phenyl)-1-[4-
yl]

(2-fluoro-benzyl)-piperazin-1-

-propenone

A mixture of intermediate 5B (60 mg, 0.25 mmol) and 2-
fluoro-benzaldehyde (0.031 mi1, 0.3 mmol) in solution in
dichloromethane (3 ml) in the ©presence of acetic acid
(0.057 ml, 1.0 mmol) is treated with MP-BH3CN (117 mg,

0.275 mmol, 2.35 mmol/qg)
of agitation the reaction mixture is filtered on a ChemElut
with 1 N NaOH then

obtained

at room temperature. After 24 hours

cartridge previously impregnated and
The syrup
silica column chromatography and eluted with a 100/0 to 95/5
CH,Cl,/MeOH mixture. Product 22 1is isolated in the form of a
(23 mg, 25%).

(ESTI+):

evaporated to dryness. is purified by

yellow syrup

Mass spectrum m/z 361 (M+H")




10

15

20

25

30

of agitation the reaction mxture is filtered on a

ChenEl ut 15 cartridge previously inpregnated with 1 N
wo@A1am3d4 t hen evaporated to dryness. The syrPQI/EP2007/056086

obtained is purified by sithica colum chromat ography

and eluted with a 100/0 to 95/5 CH2C12/ MeOH mi xture.

Product 22 is isolated in the formof a yellow syrup

(23 nmg, 25% . 20 Mass spectrum (ESI+) : nlz 361 (M-H+)
EXMRR2Q0 73147824 PCT/EP2007/056086 14 Exanple 23

- 4 FI uor benz eraZ| I itro-
1_3/-[I4§ Zr%r%openong) pl—eD yj3 rf'gc 07 hoenyq
pr3pedie r o- phenyl )-I -p| per azi n- 1 yI pr openone

Compound 23A was prepared in tw steps from

3-(2-nitro- phenyl)-acryloy chlaride according to the

conditions 10 descriped foxX the p,\faaratilpn of

conpound 5B. Exanpl ei23:

1-[ 4- (2-Fl uor o- benz

phenyl ) - propenone Copf

conpound 23A accordi

for the preparation .

(ESI+) @ mz 370 (MrH+) Exanple 24 20

1- (4- Cycl ohexyl net hyl - pi perazi ne-1-yl)-3-(2,6-difluoro
ExamgHen A 3A (priopendiid 1o hen el JNLHG%WM}W@@IPGUOHG

was @M@dﬁﬁﬁi zegh f pam lirédi 5B, aggor dithgd orthe 3 (2-nitro-

orsgnd) iti onsygg% C:Iubﬁ:lq :he prep%g%t@'wﬁ” )%f comROUNd | i tions

described for the preparatlon of compound 5B.

Example 23: 1-[4-(2-Fluoro-benzyl)-piperazin-1-yl]-3 (2-nitro-

phenyl) -propenone

Compound 23 was synthesized from compound 23A according
to the conditions described for the preparation of compound
22.

Mass spectrum (ESI+): m/z 370 (M+H")

Example 24

1-(4-Cyclohexylmethyl-piperazine-1-yl)-3-(2,6-difluoro-
phenyl) -propenone

Compound 24 was synthesized from compound 5B according to
the conditions described for the preparation of compound 22.
Mass spectrum (ESI+): m/z 349 (M+H")



30 WD 2007/ 147824 PCT/ EP2007/ 056086 15 Exanples 25 to
28 Conpounds 25 to 28 were synthesized from 1-
wa@ yaokmsy| met hyl - pi perazi ne and correspondi ngpCT/BPBNT/E56086
acids according to the consglitions described for the
preparation of 5 conmpound 1. ONN R \---/ eR2 Mss
Exanpl e RL R2 Conmpound nane spectrum (MH)+ 25 NO2 H
1-(4-Cyclohexylnethyl-piperazin-l-yl)- 358
Eng§&eétZKrmmenyl) propenone 26 CN H
yl )%t?(mg) %%{ Ohe l - pé er aZI n%|7 Fg’%?the31zed from 1-

propen ] be zonftril €

¢yl l(oheGyalnehdxyl retderapinger ardn-deyt9gsp@3ding cinnamic acids
Jfluo ny r n £ n £
alc?bo((]%r (Elr%uo1§(8 g gnyél%mﬂ %%%8§e§crlbed or the preparation o

S coEpsusttexlyd et hyl - pi perazin-1-yl)- 347 propenone 10
Exanpl es 29 to 33 Conpounds 29 to 33 were synthesized
from conmpound 23A and corgesp {ng benzyl chlorides
or brom des according to t ncondjtions described for
the preparation of1conpoun 5 \0/+ O\-NORL N 15 R2
WD 2007/ 147824 PCTI EP20077 056086 16

Mass

Example R1 R2 Compound name spectrum
(M+H)+

’5 NO, u 1-(4—Cyclo h.exylmethyl—p1peraz1n— 1—yl)- 358

3—(2—nitro—phenyl)—propenone
2 CN u 2—-[3—(4—Cyclohexylmethyl-p iperazin-— 1- 338
yl)-3—oxo—propenyl]-benzonitrile
27 F u 1-(4—Cyclohexylmethyl-piperazin—1—yl)— 331
3—(2—fluoro—phenyl)—propenone
3—(2—Chloro—phenyl)-1—(4-
28 Cl H cyclohexylmethyl-piperazin—1—yl)— 347
propenone

10 Examples 29 to 33

Compounds 29 to 33 were synthesized from compound 23A and
corresponding benzyl chlorides or bromides according to the

conditions described for the preparation of compound 5.

vt

15 R2
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15

Exanple R1 R2 Conpound nane spectrum (MtH)+ 29 4-F H
1-[4-(4-Fl uoro-benzyl)-piperazin-I-yl]-3- 370

W@ 2e07i1871824 phenyl ) - pr openone
1-[ 4- (4- Met hyl
(2-nitro-phenyl)-propenone
1-[4-(3,4-Di fl uoro-benzyl) - pi perazin-|-yl]-

- benzy

30 4-Me H
|') - pi pagazin-1-yl]-3- 366
31 3-F 4-F
388

PCT/EP2007/056086

q-(o-m
1-[4- (1
Exanpié
1-14-(

trn-ph
- Chl or
o-RBhen

8- Met hy

anyl)-p
D- benzy

y| )RPro

- benzy

gpenone 32 4-Cl H

)-pi perazin-1-yl]-3- 386
pbenone 33C@niywuhid name

) - piperazin | -yl]-3- 366

Mass

spectrum

(M+H)"

(2-nit]
15y~ (
phenyl

CONMoLl
r

o- phen

2, 6 B ngt hyy -
-Q% pr ppenone

hd 23A

yl)-pro
b

7nnm

benone npl e 34

b g Bw&ﬁnwl)rpme]azgﬁliylﬂn&w
O O N2Ni@o=phnylA-propanone of

Q. 27 nmml\ and 25 10

D-

370

di et hy

i 30 di¢

aci d

| - benz

h#-dYlee
0. 092

aldehyd
hable (B
m, 1.6

“1—(41&— 4”916‘[\&’1 %nm e're{kfu? Cgf ipn

mml) Pt oAy, ?%eq“ﬁagH( QAC)

366

(63 nyg

hayrs
W th s

0.29

pf g t
At ur at e

ooy t

/' mmol )
at i40p
) NaHCC

oom tenperature. After 24

tlrré4w(éécpaf&}wr?nh@ﬂ%wl);pa@r%@r@dr
B (2 rﬁa(2—mlsomhemébﬂmomoae

A T

388

Ol
UHC“U

syr.up
chonaf o
CHC12

Jl val t

)btal
FShh
NbCH (

jl ugc &
i'S. pu
Ahd

S~

+10% N

Iu cvapU|aLcu LU uIyHCDD I'TIc
[ 1 f[1ed- @Mloﬁd)ibeﬁ@l);@ipémm—1—yl]—3—
el ut ed (%Lﬁlﬂoﬁplkg% n%ﬁé 10

ACOH)  ni xture. 34 is

386

i sol at ¢
etsner 1
2007/1¢

bd and

O3 N8|
17824 P

hen sa

0 apwhi
"T/EPZO

eraaﬁljl—;¥f
D7/ ossd@eﬂﬁrwb@ﬁgg RPRYCAEIM ( ESI

-

tf[lég@ g%/ liyl(i]rehmzydl t| on . of

1 i

+

)

366

Bl NON N
“‘L YOV \WW

wer e synt hesi zed from conpounds 5B,
correspondi ng phenet hyl

rr} Ex

chl ori des or brom des

according to the conditions described for the

£ i on of
1-[4-(2,6-Dimethyl-benzyl)-piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone

A mixture of compound 23A (70 mg, 0.27 mmol) and 2,5-
dimethyl-benzaldehyde (40 mg, 0.32 mmol) in solution in
dichloroethane (3 ml) in the ©presence of acetic acid
(0.092 ml1, 1.6 mmol) is treated with NaBH (OAcC)s (63 mg,
0.297 mmol) at room temperature. After 24 hours of agitation

the reaction mixture is treated with saturated NaHCO;

Q0 0 Ao L
HPICD 9J lU YO0 CUITPUUTIUOS  OJ lU QU

5 13A and 23A and

(2 ml),

filtered on a ChemElut cartridge and evaporated to dryness.

The syrup obtained is purified by silica column chromatography

and eluted with

mixture.

Produ

a 1

ct 34

00/0

is

90/10

isolated and then

to CH2C:|_2/M€OH

(40 mg,

(+10%
salified by the
addition of HCl in ether to yield a white solid

NH4,0H)

40%) .
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compound 5. RLp / I \ NR3 R2 N 10 Mass Exanple Rl
R2 R3 Compound nane spectrum (MtH)+ 35 F F H
W@202,16780% f | uor o- phenyl ) - 1- (4- phenet hyl - 357  PCT/EP2007/056086
pi perazin-1-yl)-propenone 136 NO2 H H
3-(2-Ntro-phenyl)-1-(4-phenethyl - 366
pi perazi n-1-yl)-propenone 37 C1L HH
3- (2- Chl or o- phenyl ) - 1- (4- phenet hyl - 355
pi peraa rrkatdnunpr@pengne r3& GBOH drdH")
3-(2-Cnl oro-phenyl)-1-{4-[2-(4-fluoro- 373
phenyl ) -et hyl ] - pi perazin-1-yl}-prop enone The
Exgband gt i3beg-0f38 he present invention are PAR- 1
recep sag§’5” 3 > a5 Hz%?er %&Eﬁe@fzé@ef%ﬂel&m unds 5B,
6 1 ol

descri el ow denonstrate: I'n a variety of
13y ped %%@l@ﬁﬁl@@réﬁSPRRd}n@eé&ﬁﬂﬁﬁ§yhnﬁh}ﬂ¥¥ﬂﬁﬁfpr bromides
adeetdidey (8o sehectdorriiRARTE agont sided I FggerheNoreparation of
intracellul ar signal cascade |eading to the rel ease of
CERUNM® by the endopl asnic reticul um Chi nese hanster
ovarian (CHO cells constituently express PAR-1
receptor. In this Bell line, 20 the rel ease of cal cium
consecutive to receptor acliivation by SFLLRis
measured by a fl et ry” teshnigue (fluoronmetric WO
2007/ 147824 PCT/ D7/ 05608 1 Rt ate
reader, or FLIPR) dsi e a sel i e pl | or calcium
(Fluo-3AM . The em ssion of fluoresceng
phar macol ogi cal ly proportional to the e ci ency of
the PAR-1 agon|st and to |ts concentrati on. The

_C'O'I*p'O'UIﬂdo t Dbl Hed——5—the present Hvenrt-on—have M
denonsit r %gat égey are capahl e of  antagoni zi ng ass
Expmple pt anB3t hus decr eaSPMgoYHEname spectrum

(M+H)
3—(2,6-Difluoro—phenyl)—1—(4—phenethyl-
35 F F H piperazin—1—yl)—-propenone 357
36 NO u u 3—(2—Nitro—phenyl)—1—-(4—phenethyl- 366
2 piperazin—1—yl)—-propenone
37 Cl u u 3—(2—Chloro—phenyl)—1—(4—phenethyl—- 355
piperazin—1—yl)—-propenone
38 Cl a | ap 3—(2—Chloro—phenyl)—1-{4—[2—(4—fluoro— 373
phenyl)—ethyl]-piperazin—1-yl}—propenone

The derivatives of the present invention are PAR-1
receptor antagonists as the results of the models described
below demonstrate:

In a variety of cell types, activation of PAR-1 receptors
by the SFLLR peptide (a selective PAR-1 agonist) triggers an
intracellular signal cascade leading to the release of calcium
by the endoplasmic reticulum. Chinese hamster ovarian (CHO)
cells constituently express PAR-1 receptor. In this cell line,
the release of calcium consecutive to receptor activation by

SFLLR 1s measured by a fluorometry technique (fluorometric
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rel ease of cal ciuminduced by the agonist. Muterials:

Culture nmedium Hams F-12 (Ham R G, Proc. Nat.
w@e@di147820 Sci. 1965, 53: 288) suppl ement ed wi PET/ERPD07/056086

fetal calf serumand antihgotic (Probenicid, 2.5 nV).

Fl uorescent probe: Fluo-3AM (4 pM Tefl abs, Austin,

Texas, USA) Agonist: SFLLR-NH2 (Serine, phenyl al ani ne,

| euci ne, 15 leucine, arginine). Methods: CHO cells
1rraargarig"IOleiiaé edeiaﬁie% veer | FpEaRes udiely 090 seelelcs iper probe for

tElrih nce f 200 %i of. culture d|u scelrnce is
ours ece S are BhcubBEEE Gt h tHe cal&ram
pﬁdnm@rcedwucaﬁrlqbepimontml ato3T7h€. €fe delrlcy arfe the PAR-1
0, washed t sr
agtdﬁllle&utrzedl){\@P,%%- l]t%ag%gﬁﬂ%%?%fg?géfhegﬁle ect eéi(o
the AeV)t Theepradeshare dgrmesed riefecheay Prﬂ@ey Tabe capable

of( Mrac i Davd cesarUK) tocaPasts € £alCi URis  decreasing the
fl uorescencel at two wave %ggt hs (488 nm and 540 nm

redfass et @A egus "Bridt-ocol s 1999,
125M36)ri a2% :Measurenent s are taken for 5 mn before

the ant al‘,rgronlrﬁ'éd 399%0' and for 10 mp fol I '15%; Acad.
admmni'stration:. i ram Of | uores ence m nus basel’

Sdfil .uodr¥scernce: |2589rrea$wrebem¢nmeddwi‘¢lerb®r% ﬁ\etaé.cahé serum and

ar%t%%ldtslcca(rfﬂo@%rﬁ%ld n dupljppate. Under these
conditions, the derivatives of the pr esent invention

30 er®HeREit i do e PARF1uPeédpt or( lamtligont st s2bs,  Austin,
Tlad,ag@n)sm >60% of the cal ci um si gnal at 10 pM. The

dos espanse S 0 Mto 32 ained wt .
the%ﬁnﬁﬁ agon%gixg f\]g\%ved (]Sd%tjé}em natpl g‘l‘a‘ata‘ﬁ1 28" Heucine,
leafdieat,i \eergmnaent ratr on induci ng 50% of the maxi mum
ef f 0) .« t.rneng ( f ne . of e
PAR%)ge an:égsonl Ssts %slcl(rasl bté%% RA%)cugat%gnt l|91nvtgﬁt ng plates
(alerl@ 0 c<3¢l:¥r$ aped wsildg tive hle@he@eefanst\r%ur@lfak%q{hnal apf culture
meGihin dedBrig . h¥€k§00%5%4é%%4sPGIkEP%W%ﬂAE%HH%th9tHe calcium
Pharrracol , 1959, 14: 48-58) fromthe EC50 shift
£ aPTPhFee TondemM P&k i Gis. S Reswut t &£he Cells are then

washed 10 minutes before the signal 1is measured. PAR-1

described 1in
M

antagonist is then injected (0.01 uM to 10 uM). The plates are
placed in the FLIPR (Molecular Devices, UK) to measure calcium
fluorescence at two wavelengths (488 nm and 540 nm: Sullivan
et al., Calcium Signaling Protocols 1999, 125-1306) .
Measurements are taken for 5 min before the antagonist 1is
added and for 10 min following its administration. Maximum
fluorescence minus baseline fluorescence 1s measured in 4
different wells. The test 1s carried out in duplicate. Under
these conditions, the derivatives of the present invention
were identified as PAR-1 receptor antagonists (antagonism >60%
of the calcium signal at 10 uM). The dose-response curves
(0.01 uM to 32 uM) obtained with the SFLLR agonist allowed
determination of the effective concentration inducing 50% of
the maximum effect (ECsy). The strengths (pA2) of some of the
PAR-1 antagonists described 1in the present invention were
calculated using the method of Arunlakshana and Schild (Brit.
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5 The several exanples which follow, chosen anong the

conpounds of the present invention, illustrate the
weoomphetsed y  unexpected capacity of these conppCTEB200D056086

ant agoni ze PAR-1 receptorge Exanples pA2 1 6.42 2

6.50 3 6.36 46.05 8 6.32 10 6.46 15 6.39 25

6.78 28 6.12 29 6.98 10 The in vivo antipl atel et

aggregation and antithronmbotic activities of PAR-1
J.antlegomnsé 5. havesbeen dshovn-39) af gath nede Bicyg, et £ of observed

a&ﬁerra&:throqﬁﬁﬁls mhrch has very high henodynam c

2 HEH® ST 88 e vascular bed, an endot helial 15

| esion causes the intravascular formation of a

pIa%gJ -Id.ch thronbus that will gradually occlude

of t e ‘vessel ' | umen. The pl atel et aggregation

proé@§s S§V§ﬂ@éngﬁ%aa@ﬂﬁ@at@@lcﬁy fRedrbi-n ¢RQSPAR- gmong  the
cdn@ﬁﬁmcrysof Thee Conpaunds idRseIHiked 1M 1ddhe present completely

i nventi have dennns%ra ed that they are capable 2

U R Egon ZPAG T PAR- G  r or §°BRAYPAts el %ﬂ%@omze PAR-1
rddupardaes.  formati on. Nhterlals: The studies are
conduct ed usi ng gui nea pigs (PAR 1 receptors simlar

to man). Irradi atiphrbyreanstef—a—green—25 | aser
light in the prese DS LOS%Qé%LLZLEg agent
(Rose Bengal adnilnisterled intlraveRddsly) |danages t he
carotid endothelilum TRe cardtid PlI50w rafe is
quantified using g Tranrksonic [f|l owopbobe. |The tine
required to conplegtely acclude theosarotild (flow rate

of 0) is neasured. g 6.32
10 6.46
15 6.39
25 6.78
28 6.12
29 6.98

The in vivo antiplatelet aggregation and antithrombotic
activities of PAR-1 antagonists have been shown in a guinea
pig model of arterial thrombosis, which has very high
hemodynamic shear stress. In a vascular bed, an endothelial
lesion causes the intravascular formation of a platelet-rich
thrombus that will gradually occlude all of the vessel’s
lumen. The platelet aggregation process 1s strongly activated
by thrombin via PAR-1 receptors. The compounds described in
the present invention have demonstrated that they are capable

of antagonizing PAR-1 receptors and thus delaying thrombus

formation.

Materials:

The studies are conducted wusing guinea pigs (PAR-1
receptors similar to man). Irradiation by means of a green

laser light in the presence of a photosensitizing agent (Rose
Bengal administered intravenously) damages the carotid
endothelium. The carotid flow rate 1is quantified using a
Transonic flow probe. The time required to completely occlude

the carotid (flow rate of 0) is measured.
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WD 2007/ 147824 PCT/ EP2007/ 056086 20 Met hods: After

the animal is anesthetized (60 ng/kg pentobarbital),
wo20omefs24 he carotid artery is resected and t heCT/ER®87/056086

is placed 4 mm above the anpery. A flow probe placed 5

upstream neasures occlusion tine. Rose Bengal (20

nmg/ kg) is admnistered by intravenous route and the

vessel is irradiated at a wavelength of 514 nm (for 3

m nMetPARsl ant agoni sts are adm ni stered by

i ntr,avenous rqute usin bolus_ (over_2 mn._.

i mrédi at'el y Befor e a%nm%rlf’_ilalstrat%%n ofalﬁ’{%gg%%%%%ﬁj) (60 mg/kg
peroldlewdd tyl )10 S rib-af ntite perdiusdd oarinbigchibegeascivbénand the
14 %lfgggﬂa%et rff'elgm %%‘ovges%és:artgﬂft.a'ﬁ %@%ogéidéot e placed

escri in the present invention have shown tha .
URHEE At eNaBFer Caf (C latfictl st Ber oRIAE | REPERENOW I8/ kg) 1is

adnOUH & t@tr A0S85 10 il T g & Oardd StNB/ k85560 @8l @¥radiated
the time. before tgselqgornailon f a thronbus from 5%

2% o 19896 LBRBAFed Tt Afraf 5°F ecefVilg Vehi ¢l erabdp@rists are
adhhen iderdneat | ves iacearenogst ardidres | ngénti en aveual Sovefr 2 min

it éf“a%éf§¥£®55m9£ig££5€£o£|%E”géyl(%gnéghfnféyfowed by
case o ﬁ/os infarction cardiac-cavity VOl ume

a overhoadiet perdfivghonandhiedtf t bagihel ediadi | Bhe, lelsgy 1s turned

offonstituting the substrate for the genesis of atrial
fibrillation. The di sturbance of henpbstasis in the
cavit®pUdftSithe dilated auricle of a patient suffering

f r omeatddial cZﬁnp;dlﬁLdsl |o?€_ts‘;cDLﬂik$Teﬁﬁd§nt@h@npﬂ@ﬁ@ﬂﬁﬂalinvention have
concentratjon of thr I n. e Il nventors have .
SEdifort 3 at BA°Y haF ot RPA Cac Uit 3 Uk 0T THT iy Y dntravenous

rc{lﬂgpoartsidnh?sf of r&m @Jp}é_seg@}(]?im b;iﬁﬁcgﬁxﬂgmhtchdemap the time
iferati o} . a ca

betjf{]der%g?{)}}etnatﬁlgﬁaoéo]fgnplﬁ e?g‘%ﬁt%r%%us.&gééy%ijﬁ%O Bompared to

amEEhanirsmeofv ias iveh i PARal antt.agoni sts can thus

previgd @tfiahc gidat i:onodibiobt @stnpr ol if&efafdonaand 2150 of
thronmbus formation in the auricle of a patient

ussfiferifify GRS AL Fibad 1HGon lation.

In the case of postinfarction cardiac-cavity volume
overload, the right and left auricles dilate, thus
constituting the substrate for the genesis of atrial
fibrillation. The disturbance of hemostasis in the cavity of
the dilated auricle of a patient suffering from atrial
fibrillation leads to an abnormal concentration of thrombin.
The inventors have demonstrated that this accumulation of
thrombin is responsible for an up-regulation of PAR-1 which
can trigger the proliferation of fibroblasts as well as the
formation of platelet thrombus.

By their mechanism of action, PAR-1 antagonists can thus
prevent atrial dilation, fibroblast proliferation and thrombus
formation in the auricle of a patient suffering from atrial
fibrillation.

As a result, a PAR-1 antagonist constitutes an effective
preventative and/or curative treatment for atrial

fibrillation. The compounds described in the present invention
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As a result, a PAR 1 antagonist constitutes an
effective 35 preventative and/or curative treatnent
wo ooo7astseal fibrillation. The conpounds descrPdEEP1007/056086
the present invention WO 2007/ 147824 PCT/ EP2007/ 056086
21 have denonstrated that they are capable of
antagoni zing PAR-1 receptors and preventing auricle
dilation. Materials: The studies are carried out
habisd Ngendh € f o sd ae@ausaeyhayte Zdelerat ef sufigesynizing PAR-1
. beest rats d n raevv\mtgiht ranrgie qj% atl%o g on arrival
e rroSals 9 1 He erl msn dsurehents of the
var |N®Lr§rmpdc%cr di al caV|t| es are conduct ed by

echagar diQgy; %@yar&%i]ﬂﬁ%%ggﬁ&%%éfﬁg rﬁglgakatg/bt ?8g§tﬁse they

10 The ani mal 1s anest 5% m xture
tq]é?ﬁa!t@ra?iéfqehf}bx%%hr (A@Fﬁaﬁé aBéoﬁalahtLa%?%t o@fe%§0 A00 g on

artharacoyeny %ro%%dlﬁ@farthteo d:hee stRsmum Mfeasurements of the
pr oxi mat el cm is performed at the evel
Var]%lﬂ%sh W?%?%%Js‘i‘lal C@BéEgesté‘\ﬁﬁr FETRE 1% t ¥o?€ 88F‘rdAograth
orl itgat wree (el iMdK,arGGlalneedl e, 15 Ethicon) i s passed
aro %t Ieft coronary artery 1 mmfrom its origin.

A surdi cal® ‘knot, sufficiently tight to conpletely
occlTinde téhrelIv@JssetLS i sngsadvedriowad thhe | ef t Sodronanixture  of

1§Hft1€fﬁéne The, contd nuous| YAéP&%Q' ngpeheetr ocandl O aMes) . A
makes it possible” to verify the satisfactory

t%%%%%m@%qp%wqq]gad% ure. oS Dorweht A8 aPPEPxikately 2 cm
ir peeddigedt her aninaal scaece agai Rhanestheth zethtfdodnl  space

echocar di ogr aphi measurenent . of the cardi.ac caviti
t o e R B R ad et 067 HUTes e R iRy (LEP neeate,
Emy'mzm )di 1sn pasend pulcsed Ddppl teftlLastbyarthemnrml § mm from

§%5$@; %ggugégfggdk%gkpeQ£ﬁﬁﬂ&gJrﬁ!ﬁgvff e%%iggmpletely

ous 25 i stologica asu
ocn@%u w svareefor d&- f@decaaaryun@mhﬁ alrﬂ%tgoﬁ@%@nary artery.

Tﬂg(EBH%chd&§m§¥EJb&¥dfﬂg'éﬁé@ﬁ%ééﬁk&&%éfaﬁhﬁak@@'ﬂ§|p0831ble
is sacrificed. Results: ~Certain conpounds descri bed

tq nv?ﬁéf}!ﬁr &dent S+ T oI haPe 5136 O8RaE That tehe-lylgﬂ’télre Two
maple afdar admpdetidRiton tiye o@l mE DYt €re again anesthetized

for an echocardiographic measurement of the cardiac cavities
and a measurement of blood velocity within the myocardium
using pulsed Doppler. Lastly, the animals are euthanized by
sodium pentobarbital overdose (160 mg/kg, IP) for wvarious
histological measurements. The animals are force-fed daily
PAR-1 antagonist products from 24 h after infarction until the
animal is sacrificed.

Results:

Certain compounds described in the present invention have
shown that they are able, after administration by oral route
in doses from 10-100 mg/kg/d for 60 days, to reduce by 20% to
90% the auricle surface (measured by echocardiography)
compared to untreated animals.

The present 1invention also relates to pharmaceutical
compositions containing as an active ingredient a compound of
general formula (I), or a pharmaceutically-acceptable salt

thereof, mixed or combined with a suitable excipient. Such
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in doses from 10-100 ng/ kg/d for 60 days, to reduce by
20%to 90%the auricle surface (neasured by
weedwoaarsdi ogr aphy) conpared to untreated ani nEABHFEPINB056086
present invention also relates to pharmaceutical 35
conpositions containing as an active ingredient a
conpound of general formula (1), or a
pharmaceutical |l y-acceptable salt thereof, m xed or
co@dyingdnd t Baa siidabd etrxcifirent . fSl:ICféx\éﬁple, of solid or
2007 147824 PCT/ EP2007/ 056086 22C 03|ti ons_can
rreotnﬁ)esforrﬁ For® exarrpqe o]T soqldoorr rleIaCI]nLﬁU
com}@sm@bn@ cenplosiignons| ofdonsredl crdans.stAsatsioind tablets,
1GONPO 4@0&%% n U 2 g ni stratl ony }kﬁbgggﬁetsp' bkSgranules
powders (1 n atin capsules or in pac
Cag? algl egsey. caﬁnbesw%}éd CaPatichl @otpoding oastitke ingredient

ac&rdied n%eehh%ntl@@@@f%ﬂg ils0 hheed NVeRh 0dhd Som X&fke inert
th one or nore |nert Iuentﬁ such as starch,
d%‘ﬂéi St

P se, Sl 6Se, SIFactose 6F PfEa, GHEEPS&n argGhose orf
siflliow, Suchicconposi tirgns: May oal.So Suichcl vdepsyhst aneesmay also

th%{ thag g|l gnt t}‘[orr %ﬁ%r{plg ne og 1(% nor g 1
ude sStan e l té)lr xamp e one or

u rican sucn as ma nesi um steara e of
maye orlamrl@rcmtlﬁgcl(ifonﬂssug@gn@@amd pﬂtldasqat@r or talc, a

co\f@f]:rgns@ aA%da!th t(;ﬁ W%gta!rmb%aft@d %:Lallls or a varnish.

adm ni stratlon ovmn can bé use
pharifacedtdeial | ;ﬂ%mtaﬂmrés Sof i opgal s%@lﬁéﬁé%ﬁétlonr the

f(ﬂmﬁmﬁﬂr@nscaﬁ)/b@p%sﬂaﬂ: eﬁbhéitm§c@@®i@éﬁlﬁga¢é@£5ﬁakﬂ-ﬁe solutions,
uents such a wat er, et hanol %frol ve

abl e .
Sucﬁﬁeélsdronsl i qGMd parafti Y Slih &6 t¥ohd Htilring inert
diilncdride swudbist ancesteot,hesthdmanl di blentsplf orvesxargille oils or

%ﬁ%%in%iIﬁﬂﬁﬂkﬁnl%%cgttglﬁ.%%H@gbnsla%gklngngﬁude substances

|I|2|ng agents ositions f .
oterent €hah ad Histtrat i odogan e%@m@be pﬂﬂé?fté?rla*{g,y sweetening,

tAQURALS O MNAAGURPUS- SAlditiians, S 0ns
enmul si or?g As a sg%\?ent or vlehl clngs% ol | owi ng can

be ised-lSwafeFPOFLopFFEnel gF ydttt S Hol et hyicBg t5tration can

beg| y@ﬁéfekjildmﬁjzﬂbEQueoubs@rl n}cpﬂjfathCELHLai @d)l%%@m% suspensions
abl e organic este or e y eat.e

BT E St BB & of GARFRt s Shveta e roh Be” £o118Hi%y can be

scampamteex)nspcapyaése gontcailn additgatteslerian payetoul apgetable

o1 t'f@ 39?9&%1a£58E9050oqgeng§uégggﬁﬂg'5¥§5n1c esters, for

S ersa ts an
example ethyl oleate or other suitable organic solvents. Such

compositions can also contain additives, in particular wetting
agents, isotonic agents, emulsifiers, dispersants and
stabilizers. Sterilization can be achieved in several ways,
for example by sterilizing filtration, by incorporating
sterilizing agents 1in the composition, by irradiation or by
heating. Such compositions can also be prepared in the form of
sterile solid compositions that can be dissolved in sterile
water or in any other injectable sterile medium Jjust before
use.

Compositions for rectal administration are suppositories
or rectal capsules that contain, 1in addition to the active
product, excipients such as cocoa Dbutter, semi-synthetic

glycerides or polyethylene glycols.
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stabilizers. Sterilization can be achieved in several
ways, for exanple by sterilizing filtration, by
WO paonpmseat i ng sterilizing agents in the conpPSI/EPDNT/056086
by irradiation or by 30 heaging. Such conpositions can
al so be prepared in the formof sterile solid
conpositions that can be dissolved in sterile water
or in any other injectable sterile nmediumjust before
use.cdoprpasiildrenstber trcqﬁcail adﬂitn:ih&l’sltﬁtalt@@nar@an be creams,
up 03|tor|e 35 or tal capsules that contain, in
lOSCdLéjD Tiron X ?ﬂ%p%ctﬁnglé%ﬁ roduct: é&xei plcg nts stc a%rOSOlS’ for
expogoa butter sem - synt hetl c glycerides or
pol yelhyl enepohycol:s. a0, 2007/ 41524 PCTLEPRONY/ 086086 0n an
23 Conposi ti ons for topica m ni stration can
aderiedrs rafigyy ohsyteye ad}dopéren”tﬂﬁﬁ?]wdslﬁ@sbeﬁ%@ndr%&m g and

1 f agpesebsapior wxample. Doses depents onodesi 8d per day,
effectb treat nent duratlygn and dm nistration

Tahdary Yener &t %t%eﬁgﬁ B01"ytangnly goses ranging
f](qmrr @‘ er at) v betdteerny b OCGk g vandubstmrg)e per day,
preferahly -by oral route for_an.ad uni.t S
rangG%ﬁ%ra%irl h O.t%eng%t%(:%gtfo Wllc%f éc%ﬁ\k/)gléc’ubs an tg%S dosing
aq@etiald y tot hehdoatagriasit’ls e@tg@bl i shighit abt@ dxmefrg specific

a0 accyding to dhe patient's age, weight and other
specific factors of the case. According to a specific

enmbSFHIFERHL NG He® pﬁfe%ﬁé?ﬁlﬂﬁ/e%fﬁ}?%%lm%m%o FlaPaPESSERL 1nvention
all%fcﬁdidélétéQNt@i N A @c €9 MRouRd 1aceor i Ngotpoudane&f@ording to

for g ?ﬁ‘ ot herd cardlt;%vascul ar,. agent 2 a 15 ‘
IO atf gF‘od borEtd sPRNeheotns T dE8paraibapr a9ent as a
cdninBrartal ceager odise: |fb1ca$ﬂh1m1/mmeld>1a$ thepapgtetbe otherrelease
Lmﬁgrqﬁo¥§§8ygééség?€£ tggkgg&o péQ%&%&%anggér agent

as aspirin ti cI op |
alrlier ofd deen @mmlm@l@@ aq&@@br@wﬁ@ #® addiripnarlopidogrel,

tﬁl@fﬁ%ﬁfé stdis ofmdihe nqrr%%fﬂan 20 iqentiign,; de .
conpounds_ of general formula (I) are of use in the

mandiEGHE Df T4 dttiy t'Pnhi BIPTPRESEISIHICEr abt ortfist Present
irsmmatibn, musaheweld sof rgshenasi sprandbor(fioratcherf use in the
méﬁﬂ.géeg}é”%¥or drug to inhibit the proliferation of smooth
muscle cells (restenosis) and/or for the curative and/or
preventive treatment of the proliferation of endothelial,
fibroblast, cardiofibroblast, glial, smooth muscle or cancer

cells.



10

15

20

25

30

35

preventive treatnent of the proliferation of
endot helial, fibroblast, cardiofibroblast, glial,
wa@paotkrspaiscl e or cancer 25 cells. WO 2007/ 147@R#P2007/056086
PCT/ EP2007/ 056086 24 CLAINp 1. Conpounds of gener al
formula (I): R ONN 5 R2 (CH2)n-R3 wherein: Rl
represents: hal ogen, CN or NO2; 10 R2 represents:
hydrogen or hal ogen; n represents: 1 or 2; R3
represents: 15 phenyl substctaires by one or nore
hal ogens or Cl1-C6 al kyls; or a cyclohexyl; as well as
the therapeutically-acceptable salts or sol vates
t herleof . C202unCompdues.cacdorfdirmg ltto (@ai m 1, wherein
Rl is halogen, R2 is hydrogen, n equals 1 and R3 is
phenyl  substituted; by one gr nore hal ogens or Cl-C6
al kyls. 3. Cbnpound. according to claim1l1, wherein Rl
is cyano, 25 R2 | ydregen; Nn“eguals 1 and R3 is
phenyl substitute one re hal ogens or Cl-C6
al kyl's. 4. Conpounds ordlng\Lo GJ@H _1R wherein Rl
is halogen, R2 is hydro@en n equals ana R3is
cycl ohexyl. 30 5. Conpounds adcording to claim1,
Vﬂ%gg{q{n Rl is cyano, R2 is hydrogen, n equals 1 and

s cycl ohexyl . 35
R; represents:

halogen, CN or NOz;

R, represents:

hydrogen or halogen;
n represents:
1 or 2;
R; represents:
phenyl substituted Dby one or more halogens or C;-Cs
alkyls; or a cyclohexyl;
as well as the therapeutically-acceptable salts or solvates

thereof.

2. Compounds according to <c¢laim 1, wherein R; 1is
halogen, R; 1s hydrogen, n equals 1 and R; 1is phenyl

substituted by one or more halogens or C;-Cs alkyls.

3. Compounds according to claim 1, wherein R; is cyano,
R, is hydrogen, n equals 1 and R; is phenyl substituted by one

or more halogens or C;-C¢ alkyls.

4. Compounds according to <c¢laim 1, wherein R; 1is

halogen, Ry is hydrogen, n equals 1 and R; is cyclohexyl.

5. Compounds according to claim 1, wherein R; is cyano,

R, is hydrogen, n equals 1 and R; is cyclohexyl.
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WO 2007/ 147824 PCT/ EP2007/ 056086 25 6. A conpound
according to claim1l sel ected anong:
wW@202Aekor o- phenyl ) -1 -[ 4- (4-f 1 uor o- benzyl) - pi peT/aR2007/456086
-yl ]- propenone; 25
1-[ 4- (4-Fl uoro-benzyl) - pi perazin-1-yl]-3-(2-fl uoro-phe
nyl)- 5 propenone;
3- (2-Brono-phenyl)-1-[4-(4-fluoro-benzyl)-pi perazin-1-
yl ] -6 .pr openorgound accordlng to claim 1 selected among:
3= S/%L?Ch p:rg:gonon qy|_)01 rd A {4 met s benzyl ) ol perazin-
pﬁbgéhdhd}fluoro phenyl)-1-]4- (4-f|uoro-benzyl)-piperaz

i e Ml _ _
S[Q% 2(46 II% Iuoro %#elnylp)l-ple % 41neyt1hyl benzy o-rpoi élree{lzyl)

PHGRANONA/] - pr openone;

33@(25&)7@4‘@&@ phenyd-) -4 -114rdr -4redi ABit i ixhanzyln--1pip ] -
erazin- 15 1-yl ]-propenone

PHAAYS,’4- Di f | uor o- benzyl ) - pi perazin-1-yl]-3-(2,6-di fl

3-u@-ah Jphempdherprlgpanonte; (4-methyl-benzyl) -piperazin-1-yl]-
f%E[4 (4 Chl or o- benzyl ) - pi perazin-1-yl]-3-(2,6-difluoro

P ehenei) propenone; 20

33 2( 26@113 quqmcmﬂmrﬂylal- M AA-F Investrroy odyenydy) e i eperzan — 1 -

yﬂ r.openone;
Chloro benzyl) p| era2|n 1-yl]1-3-(2,6-difluoro
5 %ﬂﬁﬂa —(4-methyl- benzyl) -piperazin-1-

y1345&d@éadﬂé¢oro phenyl)-l-[4 (2-met hyl - benzyl ) - pi per az

_‘E;Jb( __p(D’%L' Ué;rﬁﬁf%% %ﬂe[“r [6}3 @Et%ﬂlnk?é:ﬁ]z%}l )beFﬂZr;’éT agll?%azul—
L) (G 0 heNeYL )1 REARL Wy 3 (2 Gl o

pr openone;

EﬂEHG@—GmHﬂR@WW%myI)-I-[4 (2-fluoro-benzyl) - pi perazin-1

1- [y4|4 4 RIORENONE Nz 1) —piperazin-1-y1]-3- ﬁ2 6-difluoro-
(2 Chloro phenyl)-l-[ -(2- nethyl benzyl ) - pi perazin-1

ph%ﬂﬂ BrOFEIGHE

3-(2,6-Difluoro-phenyl)-1-[4- (3-methyl-benzyl)-piperazin-1-
yl]-propenone;
1-[4-(3-Chloro-benzyl)-piperazin-1-yl]-3-(2,6-difluoro-
phenyl) -propenone;

3-(2,6-Difluoro-phenyl)-1-[4- (2-methyl-benzyl)-piperazin-1-
yl]-propenone;

3-(2-Chloro-phenyl)-1-[4- (3-methyl-benzyl)-piperazin-1-yl]-
propenone;

1-[4-(4-Chloro-benzyl) -piperazin-1-yl]-3-(2-chloro-phenyl) -
propenone;

3-(2-Chloro-phenyl)-1-[4-(2-fluoro-benzyl) -piperazin-1-yl]-
propenone;
3-(2-Chloro-phenyl)-1-[4-(2-methyl-benzyl)-piperazin-1-yl]-
propenone;

1-[4-(2-Chloro-benzyl) -piperazin-1-yl]-3-(2-chloro-phenyl) -
propenone;

3-(2-Chloro-phenyl)-1-[4- (3-fluoro-benzyl) -piperazin-1-yl]-

propenone;
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1-[4-(2-Chl oro-benzyl) - pi perazi n-1-yl ] -3-(2-chl oro-phe
nyl)- 35 propenone;

wW@202Aekor o- phenyl ) -1 -[ 4- (3-fl uor o- benzyl) - pi per/aR2007/456086
-yl]- propenone; WO 2007/ 144824 PCT/ EP2007/ 056086 26
1-[4-(3-Chl oro-benzyl) - pi perazi n-1-yl ] -3-(2-chl oro- phe
nyl)- propenone;

3- (2-Chl oro-phenyl)-I1-[4-(2, 3-di fl uoro-benzyl) - pi peraz
143&4 3N l-qropenong;) piperazin-1-yl]-3- (2-chloro-phenyl) -
2- Chl oro- phenyl )-1-[4-(3, 4-difl uoro-benzyl)-pi peraz

pr%? no%ﬁ] propenone;

3-3 A ZE-Df-riemorphdnyl 4~ 12, [ 4l uor-tedvenzy| p-imiqpe iz -1 -

yﬂ ﬂr%ég Jr.openone;

2-Fl uor o- benzyIR-pl erazin-1-yl]-3-(2-nitro-phen
33/% Ch&pgﬁﬁﬁ@ﬁﬁﬂé 4-(3,4-difluoro-benzyl)-piperazin-1-

yﬂ;4gkd@gﬂdﬂ@exylnethyl pi perazin-1-yl)-3-(2,6-difluoro-

en I propen
e ]f@n@%ﬂ% i~ i e AR AR Ok B gy
yﬂ *pﬂhﬂﬁhﬂhdrlle
1]I4AX%%%gﬁ%%§%éH¥JDQ ﬂ%ﬂ% é%gﬂwflfﬂ)Iﬁ &;Illg% ﬂﬁgﬁ9ﬁ -
pKDHQnGQﬁoIohexylnethyl pi perazin-1-yl)-3-(2-fluoro-phen

Yl )=cRII0RRNAQNE, 1 1-y1)—3-(2, 6-difl henyl) -
d(zﬂgaloro phenyﬁz-ﬁi iﬂgvgfbhexyﬁneth§l plﬁér§£ﬁ$:ﬁ enyl)

PHABENCNE /pr openone; _ _ _

2 -4 A4 w10 DRz )1 iperrad ifr-1-WH]) B (R g dpdrhan -
r openone;

b%%%qp% ‘hyl - benzyl ) - pi per azi n- 1-yl ] - 3-(2- ni t r o- phen

1-yld-Cyprigpenoneje 2yl -piperazin-1-yl) -3- (2-nitro-phenyl) -

4 Di fl uor o- benzyl ) - pi perazin-1-yl]-3-(2-nitro-
pr%ﬁ&n({ propenone;

10 413(041-0@1 ooty 018 ez Iyl y1 3~ @ Eusina-ehsha ) -
pﬂeﬁendﬁ%openone

Zg 4C h(lso r'\(/)E tplﬂﬂlel n yb e) nz y | 2 4 pcI ypc(:)lro%lzeI xny l]fn eytI k! y 13 p(12p enrl at zrlon- plh eynl ) —
propenone;
1-[4-(4-Fluoro-benzyl) -piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
1-[4- (4-Methyl-benzyl)-piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
1-[4-(3,4-Difluoro-benzyl)-piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
1-[4-(4-Chloro-benzyl) -piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
1-[4- (3-Methyl-benzyl)-piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
1-[4-(2,6-Dimethyl-benzyl)-piperazin-1-yl]-3-(2-nitro-phenyl) -
propenone;
3-(2,6-Difluoro-phenyl)-1- (4-phenethyl-piperazin-1-yl) -
propenone;
3-(2-Chloro-phenyl)-1-(4-phenethyl-piperazin-1-yl)-propenone;
3-(2-Chloro-phenyl)-1-{4-[2-(4-fluoro-phenyl)-ethyl]-

piperazin-1l-yl}-propenone;
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1-[4-(2,6-D net hyl -benzyl ) - pi perazin-1-yl]-3-(2-nitro-
W@b@iskis24 pr openone; PCT/EP2007/056086
3-(2,6-D fluoro-phenyl)-1-@4- phenet hyl - pi perazi n-1-yl)
- propenone; 35
3-(2-Chl oro-phenyl ) -1-(4-phenet hyl - pi perazin-1-yl)-pro
penone;
as3- (w=10hl s o- prieaydpeht{da] Ly {deddpioriorphenyl yset Ayl] - solvates
tl,_%jéTpieeqr._:%fil)zin-l-yl}-propenone; WD 2007/ 147824
/"EP2007/ 056086 27 as well as
t herapeutical |l y-acceptabl e salts and sol vates
thergof. cfp S%m%ura%%og%%d'ew 4 He the, Glaimsed ¢ for
to 6, for £0se as a rug.” 8. A nethod of preparation
usst orpsUids of general fornula (1) according to one
of the clains 1 to 6, conprised of the condensation

of an internediate of general formula_ (Il 10 R OX

R2 I%I° V\ﬁer@?ﬁhﬂf afld FRr & defPhed as qgﬁ“&%@ﬁ of general
fadesdrd ptionaotogenegalko foaremb@ (hg ofadhai m Lo X canomprised
of ea%reesceor}{d q’lsl “JtaivoI n%tg.rourllnsc%crl%ejdalaatfse Co oreln er (ir f% (%n% a (IT)

r epresen e%y roxyl , Wit h an ammne o gener a ormul a

(Ir1r)y HNNPi 111 20 wherein Pl represents a

protective group. The ifternedi ate Qobtai ned, of
general formula (1V) R 51

R
z I

wherein R; and R, are defined as in the description of general
formula (I) of claim 1, X can represent a leaving group such
as chlorine or X can represent hydroxyl, with an amine of

general formula (IITI)

HU ]

11

1

wherein P; represents a protective group. The intermediate

obtained, of general formula (IV)

wherein R;, R, and P; are defined as previously, vyields
compounds of general formula (I} after deprotection and
reaction of the amine achieved either with a reagent of
general formula Rs(CH;),Y wherein R; 1s defined as previously

and Y represents a leaving group such as, for example, Cl, Br,
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25 wherein Rl, R2 and Pl are defined as previously,
yi el ds conpounds of general formula (1) after
waleprotmes i on and reaction of the am ne achi eR€DEP2007/056086
either with a reagent of general fornmula R3(CH2)nY
wherein R3 is defined as previously and Y represents
a |l eaving group such as, for exanple, d, Br, WO
2007/ 147824 PCT/ EP2007/ 056086 28 |, OS02CH3r OSQ2CF3
I orosﬁbmw osagcw’, tchr an-abdehyderofyifrer md aa 1l R3rydELH2F formula

n.are defin as previously
R3A ég%i%%“@?& %a? tloh I¥{coﬁ%5hn %i genepﬁeVlouéiy
forrul a @I)matboddln@ t@I©M@r@¢l®me<Eﬁamna@bunﬁdi of general
£ S0P ls?,forrmﬁf)r%ibﬁ cggd%%atépnt% \AEaHﬂEeﬁ”E@d af e QBmprlsed

enera erein ,
té}eeWW%%@l%ﬁV%W@@W%@%@%@r@eH@@Ma (IT)

forrrula (V) HN N, (CH2)MRR3 V 1® wherein n and R3

are defined as previousl i eldinglto conpounds of

general formula (1). 10 Ar maCeut i€al conpositions

containing as an active gr edi ent at |east one

conpound according to onevof e 15 clainms 1 to 6, in

combi nation with a pharmaceutically- acceptable

wh\é&i@h i &y, 1k, Jﬁ@ }gsf@r@f dﬁf@@@@oggdpa@wbggmg t0tBNEnOkmine of
t he or the manufacture of a
Iﬁ?ﬁﬁb%%) t@f antagoni st 20 drug. 12. The use of

a conpound accordi ng tenone~Nof the clains 1 to 6 for

the manufacture of a dryg f the curative and/or

preventive treatnment of dhsOrdergn+® ated to PAR1
(protease- 25 activated recepgpr-l) activation.

wherein n and Rz are defined as previously vyielding to

compounds of general formula (I).

10. Pharmaceutical compositions containing as an active
ingredient at least one compound according to one of the
claims 1 to 6, in combination with a pharmaceutically-

acceptable vehicle.

11. The use of a compound according to one of the claims
1 to 6 for the manufacture of a thrombin-receptor antagonist

drug.

12. The use of a compound according to one of the claims
1 to 6 for the manufacture of a drug for the curative and/or
preventive treatment of disorders related to PAR-1 (protease-

activated receptor-1) activation.

13. The use of a compound according to one of the claims
1 to 6 for the manufacture of an antiplatelet aggregation

drug.
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13. The use of a conpound according to one of the

claine 1 to 6 for the manufacture of an antipl atel et
w@ogragmki on drug. 30 WO 2007/ 147824 PCT/ EP20071/8BB0BE56086

29 14. The use of a conpoung according to one of the

claimse 1 to 6 for the manufacture of a drug for the

curative and/or preventive treatnent of arterial

and/ or venous thronbosis. 5 15. The use of a conpound

aCCdeinghEDL$ﬁ£<if dfﬁbmﬁdﬂfﬁiadcdﬁdfthtot@ﬁe of the claims

manufacture. of a dr or t urativ

p?evé Pve Fredtiren (ﬁu§%d% e aﬁ uﬁa c%qer?&¥%5%ve and/or
pnﬁwmmﬁMKsﬁra&mmmﬁakﬁhasdmnmaknandmniyeduﬂﬂwthrombOSls

failure, hypertension or nyocardial infarction. 10

16. The use of a conmpound according to one of the

clailtes  Theo W6 o tthee it tar@iing drugoherof hehe claims

1 Cis agi Y@ra&weormarﬁr@@mﬂé/eofrgaa@@t Qfr atud a&uratlve and/or
fibrillation and qgo rdi renodel i n

PRISEHHE oot rdF Ty € o BRe" of ﬁﬁ%rElﬁPﬁEhmldtléordefsr
cdiéhxajtheaﬁanméactaw@ndﬁnts;jrM@a&ar theleueat ivgertension or

fy% %Ealpr % t|ve treatnment of acute coronary
dromes “fhe use of a compound according to

one of the clalns 1to 6 for the manufacture of a
drug 4.0 il Bide td*ie m&ﬁlﬁélﬁ’[@té%ﬂﬁlw& hopusgkerne claims

cells &resten05|s he use of a conpound
1 detof diEAg tt]éleorﬁréafb%fatq{é“%ﬁ Hhsd I5uy tfee ¥t ¢meative and/or

prERUfEGidr € reb taclitugoforat hes cur@tdve \and/of and myocardial
ey ntlve treatnment of inflammatory disorders,
%ﬁﬂ di seases, gastrointestinal diseases,
f|br05|s devel opment in chronic liver disease

pathﬁﬁtST%f %@'n q?%?%§) lﬁpthe CﬂH%L a@fo % ?f the claims

rrpound accordi ng to on al ns
1 te pahafadther énaoﬁ‘ufaaqi:rwf@f ahéregr diovetlghdgerative and/or

pRRMENEI Y & Adaafdmnt, ofy dhe RIpldfaratd W ines .
endothelial, fibroblast, cardiofibroblast, giial,

snoot h nuscle or cancer
18. The use of a compound according to one of the claims

1 to 6 for the manufacture of a drug to inhibit the

proliferation of smooth muscle cells (restenosis).

18. The use of a compound according to one of the claims
1 to 6 for the manufacture of a drug for the curative and/or
preventive treatment of inflammatory disorders, pulmonary
diseases, gastrointestinal diseases, fibrosis development in

chronic liver disease patients or skin diseases.

20. The use of a compound according to one of the claims
1 to 6 for the manufacture of a drug for the curative and/or
preventive treatment of the proliferation of endothelial,
fibroblast, cardiofibroblast, glial, smooth muscle or cancer

cells.
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cells. 35 WD 2007/ 147824 PCT/ EP2007/ 056086 30 21. A
product containing at |east one conpound according to
won@7ai7sthe clainms 1 to 6 and anot her cardi ovaBCIYER2007/056086
agent as a conbination prgeuct for sinultaneous,
separate or tinme- release use in cardiovascul ar

therapy. 5 22. A product according to claim 20,
wherein the other cardiovascul ar agent is an

ant iznl .at el efr cag@rte gadr o raigenta 1S Utdke staSo @S ptbiPound according

cl opi dogr ti.cl.opidin bci xj mab,, .tirofiban or
toep?rip? i Bat ﬂ?g Cf@]f% dLrhgo uge a(?fd aanndathk{eargo%?g?l%‘A%fiular agent
as or thebmanptfiact prredwft afdr ugifiof teheoosr atdere mid/ opr time-
rdleMentive it eal M, Lfey 13l idle fdRy1 1 1 ation.

22. A product according to claim 20, wherein the other
cardiovascular agent is an antiplatelet aggregation agent such
as aspirin, clopidogrel, ticlopidine, abciximab, tirofiban or

eptifibatide.

23. The use of an antagonist PAR 1 for the manufacture
of a drug for the curative and/or preventive treatment of

atrial fibrillation.



