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Cl NNAMOYL- Pl PERAZI NE DERI VATI VES AND THEI R USE AS

PAR- 1 ANTAGONI STS The present invention relates

ﬁ&zdﬁ?ﬁﬂﬂ@ﬂoyl pi perazi ne derivatives, a net holdC]“?lEPZOO‘;’/OSﬁOSﬁ

manufacturi ng sane, pharmaceutical 5 conmpositio

conprised of sane and the use of sanme as drugs for

the treatnment and/or prevention of arterial and/or

V eNnetiahty o Fhesh Sine At @A 10 OEO RRD YruB YN GEO MR SpaR-1 ANTAGONISTS

restenosi s, stable angina, heart rhythmdi sorders,

myocardi al infarction, hypertension, heart failure,

stroke, inflammatory disorders, 10 pul nonary

di seases, pgasdoi nireshitnah drseases, thi broshsmoyl-piperazine
I t in C liv at ts, e o

dg%é%ggggggfseasﬁg{ﬁ§¢1 fré%%hqkﬁﬁggﬁP?oﬁﬁ% so $ﬁ$Q? Zeutical

coaresibiaast i Gﬁ@PéFS@%eOfn\ﬁ@ﬁ‘ﬁ VR Cc ofiso s Wftﬁa@?héls drugs

roar @rh@v&&@alt@énagaﬂasorm@ﬁ@@@i@ | £ r@ﬂt@éﬂﬁi amd or venous

ri ry.factor | n vascul ar 15 occl usi on, ich is the
T LI P ot o S SIS LECLEE BT S
apgaphki cathiong. Anbithmontoiogdeher apyncsatridggl  infarction,

h?ﬁEEEEEEYoﬁfﬂoﬁéhﬁﬂt fﬁiﬂ reCansd,egdidce Iﬁ%iéﬂﬁ%%o?&- disorders,
cardi ovascul ar nort al ity and coronary events

PALPABREH s&ﬂeﬁ%sﬁsypesgBFtﬁB]rIéE?ﬁ’relélaHavedéﬁ%%es’ fibrosis
defbeopiaet aht | ¢hrontotliice20 ddekthget pat bemis), @rmeed and skin
dg%aggé’ el -fpl ?%‘é's%%tr%'i‘i@ﬁe%%aok”%%g I%emrtgge'%ntcson%q_%atlons

to existing conpounds, somne whi ch
ohie§hti VRV GIHSISSET ngthi Akhor GrelisvesspBant eagents.
by OTH%HMEL%Ii@b&%g%kd@d(EfafseCal Sptsuely asact® in vascular
exa ng t he rtsﬁ of ., ul cer mnth as |r|aéf 25, umber £
oBF bYehger act TUATed rédept 6FS1 ( 3 °1) was recently °
pelkbaedys{aApgitcad/ . comBdliPatiged, 41Um65%rmm68yl@n¢hanﬁpy is

ABEhapi spapl1pcti ngibr%lalrh(%' dated;¢Coughl i pe@tcdl the Jrisk of
in. Invest. 199 89C2 351- ggg% Thi s receptor
|

CﬁBflh%Yi‘/S‘b‘f]e%"eﬁ?Ol'&r?Jtlﬁéf ?&df &eé® atetets }jp several
tgpethe ofur frade cofleenddtahe | athowel | sEBO{(QVEr | emt@tthrombotic

a@#:lrv tyJ F 91[[3{1 Ggerﬂee%p%r %Yéirellm?eéng%gjg)rew]a@%m I}ndeed

miscl & ce Hami I'ton a rmaco
1DpPPVenIp:s 16N 188) MR ?‘i’ b BhT 1% QR REE r g omegof which
hé&edl a Beglatnle%zmpaidtﬁ(aﬁ b B2 B3P)t inies ACtdrneatRtddpanied by
ﬁﬂé?”bﬁé‘esa{‘&m%“ . alga cal '(ggcﬁhégnbf& recephar. the risk
NETeF i nus of ﬁ e protein i's7¢l eaved By
ththQWrwlﬁh\mﬁmiraﬂgln|ne 41 and serine 42 to free a

. new Lefwi;medac%k;bt@at reabpes-f ol ghng Upamd he @&live cloned

SR5E 3B 5o abiBaY Ebaoti boHoRY b3l kg7 iRahan of

afidnredpettatedpl @rebblspn tdi sadpeciff.i CCPAR- 1Invest. 1992,

8§ §)9pt%1 C?)Vat'ﬂlrlq_ré %%E%Ebgn 1‘18@9@1% resent on the surface |

nbi n- me | at el et ~aggregation. The bl ockin

OBf Pclﬁlté?l%ﬁl VS of; SPoror?ex*éH%I SUpteRepArE 1e§d%1&%3p%<’glr cells
(@mbageni sts, acap inhi Wib1t.hr ondin- mm@mateﬂ7@lanekm@ 13509},

re ug,.of_ the Future,
@%&}1%@%& qf%%)ﬂ Ss@br? IBlrnngstgfa Hese rgz:egth%%%%ml 2[.]00’
1 §hus IPeadsED ERE t T dearie tor pravenetoflef J. Cell. Biol.

144w onbosis) { Deriaget, ais,adtl‘l?ﬁ}@édml@@' thEXinTh&kd , thus is
e coronaryT%

003 5-86 t 0
2 FRobrChay acBronf T BRGer P Laue MMSET R egothe protein
1$2¢}eamddr93téha@mblowﬁﬁyaﬁ@ﬁfa@@laﬂne @ur randVegkrine 42 to
flg@né f;@{rdbgé{a%ﬁlchb%ﬁ@ ac‘e‘ge%%§er %ggéln(}guégﬁ @Hg active

can reduce nyocardi al necroses during infarction of

S¥'éprer fasifonr SR Hbet gt Stal [VUMSIE, PBhar iidite 200%71, 353,
67: 2-11). PAR-1 15 antagoni st activity can prevent
certain inflamatory diseases in the pul nobnary system
(Moffatt et a/., Curr. Op. Pharmacol., 2004, 221-229)
and in the gastrointestinal system (Vergnolle et al.

J. din. Invest., 2004, 1444-1456). PAR-1 antagonlsts -
can also be of use in the treatnent of flbroses |n
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35 3 In one aspect, there is provided
conpounds of general formula (1): wherein: R
represents: halogen, CN or NO2; R2 represents:
el hal ogen; n represents: 1 or 2;

v&%%&de s: phenyl substitgted by one or -ngg T/EP2007/036086
hal ogens or Cl1-C6 al kyls; or a cycl ohexyl; or the
t herapeutical l y-acceptabl e salts or sol vates thereof.
I n anot her aspect there is provi ded conpounds as

fi a a 1 kn.an ; ~
éi?pgzﬁq tﬁgre |§%%¥%§$deg ékéﬁk F ot Fepgragégﬁig ¢ EAR-
resRPEaRds a6 1ganeral %PW%’SW )1%%d%efitﬁedt55@%m -mediated

pqgﬁ@ubsegg@fe¢$@uﬁpndensat|on of an internediate of

gene wherein Rl are defined

as |%§ L escr?pglo%hlﬁ E%ﬁéfgflsofnupr ﬁ%ﬁqgle with PAR-1

rg¢etphied m\agorlxscan ICEDY esré’rﬂtblé; | elavemigl grep- adgch platelet

aagrefberbne Qﬁnxe%aﬁlrep@@%ﬁnbfh%§k9@ﬂtuﬂgtt?dﬂi 26: 1065-
3a wherein ; Pl

gener for
000 Tt Dl L TG0 B 1eea o ene
tirabemgnedrat e pokivankheci ,of thewebakifor Memian Vet al., J.
PWQ?BQEQIRI’EQ% andﬂﬁh:are 9@63ned8@§ @??Y'?u%bﬁte corenary

yi el ds conmpounds_of general fornmula (I

SdQBFBW%%t i(gAcaRakeeactitorflof tHYSflne Behieveltd, 84: 579

6@&0 heana tfedareagent (mhrgenefal dormi.a RIGEH2) fled.  Chem.

cHRRLELDES e delinodygs.prov ously and-Jer eRESeALY reauce
eavi ng group Such or’ exanp

m@ggaeﬂgal DSCRER3° 51 Otda@fylng or lwiﬁﬁcaiqoal detwyde ¥fperfusion

fs@émib@r&% FH CHR2) 114 1CHOMhekeidL R 308Rg mnsarez-11). PAR-1

rev
%agoggsgsagtgvigyscgn prevent certain 1nflammatory diseases

in the pulmonary system (Moffatt et al., Curr. Op. Pharmacol.,

2004, 221-229) and in the gastrointeétinal system (Vergnolle
et al., J. Clin. Invest., 2004, 1444-1456). PAR-1I antagonists
can also be of use in the treatment of fibreoses in patients
with chronic liver diseasg (Ficrucci eﬁ al., Hepatoleogy, 2004,
39: 365-375). They can alsc 'be of use as anti-cancer agents
given that they act to control cellular proliferation and
métastases (Evan-Ram et al., Nat. Med., 1998, 909-914; Boire
et al., Cell. 2005 120: 303 “313). Lastly, PAR-1 antagonists

~can  be éf, interest in dermatology to - treat certain skin

diseases (Schechter et al., J. Cell. Physiol., 1998, 176:365-
373; Algermissen et al., Aich, Dermatol. Res., 2000, 292:488—
495; ‘Meyer-Hoffert et al., Exp. Dermatol., 2004, 13: 234-241).

The present invention relates Lo a novel class of PAR-1
antagonlsts that are distinguished from the prlor art. by their

dlfferent chemical structure and their remarkable biological

property.




In anot her aspect, there is provided pharnmaceutica
conpositions containing as an active ingredient at
| east one conpound as defined above, in conbination
with a pharmaceutically- . Jcceptable vehicle.
I n anot her aspect, there is provided the use of a
conmpound as defi ned above for the manufacture of a
t hr ombi n-recept or ant agoni,st drug. nokheleneral
aspett , PRerEPRSTpr SV %dlfhepﬂggdg émglﬁggﬁﬁdggseﬁa
regfiinedrpbove for the manufacture of a drug for the
curative and/or preventive treatnent of disorders
related to PAR-1 (pgotease-qfctivated receptor-1)
activati on. h anot Her aspect, there is
provi ded the use CORPO s defined above for
t he manuf acture o anti pl dt el et aggregati on drug.
I n anot her aspect, isp tesh yher Use of a
compound as defined above for the manufacture of a
drug for the curative and/or preventive treatnment of
Hdenial and/or venous thronbosis. I n anot her
aspect, there is provided the use of a conpound as
ReFFPRESSHUBGVe for the manufacture of a drug for the
cur ahh¥eg@nd/qr i eleptive treatnent of stable
Igngina hqgnt rhyt hm di sorders, cerebral vascul ar
c ?%ﬁﬁﬁ%ﬂ’%eart failure, hypertension or myocardi al
i nf ahgdioren or haldggnanot her aspect, there is
nPheyk-ded the use of a conmpound as defined above for
- the manuf acture of a drug for the curative 3b and/or
preventf Ve treatment of atrial fibrillation and
Rpyogaraliealt scenodel i ng. 1 n anot her aspect, there is
provj th .Qf +a4C 0 agrdegfded or, -
Phe B Tt sy U T o he cor s varang sy 7o errce
prevehty e Ofedt RYRLOBPXREUt e coronary syndrones. :
ok Nt RACt hefarRsRECial Ihateeptalpiw\waded . bhesosetefs ahereof.
conpound as defined above for the manufacture of a .
dr ugP t ndIsitbieEPERE pERATSl drath oR10Te TR Aisdf edetined
bS8l | $oErest enosi $)ug. I'n anot her aspect, there
I's provided the use of a conpound as defined above
f or In heanpifgtactgPechf athfi®g figr tHEVEdPati ve BRUST ©F
pr&faer\é%agﬁ Ve TRALAKRM 2 gbﬂé:’faﬁ”@ﬁ:ﬁlﬁ}’a d(!IS)Oégecﬂ&ined above,
pul nonary di seases, gastrointestinal diseases,
cofntipsedi ideviet opreAtnIatichr gHi cali vaFedredigsg of general
i.e or skin diseases. I n anot her aspect,
fo#ﬁ%ﬁéqﬁg)provided the use of a conpound as defi ned
above for the manufac®ure of a dfug for the curative
and/ or preventive tre pnt, ok tMe proliferation of
endot helial, fibrobl car di of i bfobl ast, glial,
snoot h nmuscle or ca ells. I n anot her
aspect, there is provided®a prpduct containing at
| east one conpound as defined above and anot her
cardi ovascul ar agent as a conbi nation product for
whesehhl RaneAuR, aepadaténed &3 N ridlea®scudetion of general
cardi gvascul ar therapy. ln_t i ng ini i :
o SN T A TORES DR ubS T eR e o var LaEl €8 S sueh
as podsirbhe ioFsofarcas FRRVEIVEd Rodstabl-e ¢brpoanderine of
gendP€1 t@&yMu1Ral@gen” represents fluorine, _ or iodine.".
The term "al kyl" represents |linear or branched, -
Saturated or 'unsaturated aliphatic
hydr ocar bon. . chai ns conﬂwfgﬁng the specified nunber
of carbon atoms. - - No - -
P

o
m



Ther apeuti cal |l y-acceptabl e salts of conpounds of
the present invention include conventional nontoxic
Salts of - conmpounds of the invention such as those
formed from organic or inomganic acids- As an
exanple, the followi ng can be cited: inorganic acid
salts such, as hydrochloric, hydrobromic, phosphoric
and sul furic acids, as weli :as,organij Ci | ts- B '
Suere s, Boefrot 1119 udr GRAURLE L r G5 Ba ¢ M ace o Iotiate
bui@rdec, o8l danetar timmelaci(I¥i ¢, ascorbic, maleic,
glutam c, benzoic, salicylic, toluenesulfonirtc,

-met hanesul f oni c, stear&g and lactic acids. WO
2007/ 147824PCT/ EP2007/D56086 4 -These salts can =~ -
be synt hesized from ands” Ot i nvention
cont ai ni ng- a base no and coirrespondi ng aci ds
‘according to conventi® hem c meR, hods. ‘
Ther apeuti cal | y-accept abl e sofVates of conpounds of
the 5 present invention include conventional solvates - :
such as those forned during t fLpal_ pr [ :
weawinf BonmpBunds of %heaf%ven%llgﬁaasaég ‘%&?th?yfheymlds
Qngsenae off sajerentsl Soivates élle tidtele peBseheetyin and
water. or ethapgl gcan.be Liftiededs annexampiih kOAFBAGent of
’fﬁ’?&eﬁ&Sﬁpo%gnd%H%f ene‘?ala(afhgr%rml (I}Eﬁa carding to :g:iousl
denerplegonnulayEn @Qﬁiﬁyoﬁéeﬁﬁ+T?%%l Ié#é%ﬁfﬁﬂté@e%u% Y
125S rebresumaunds i reorpoupdsudf agendpal ekarpiea Cl, Br,

) wherein Rl is halogen, Ry _is r ogem, u
Tan@SRe s PREASA® Shb<titared 835/: Sgggo@n%%&r@%oggﬁmﬂa

- RQE (€3, (s —ahik Wi raliAmat bed patd dafiptd add PARY AGRBLE-

cl ass of conpounds according to the present.inyent]j

i s cOMpoARRILf GERSAr fdrmifa (F) WAer&iT R|p.e‘s,}m"z‘%g”mal
b tiBgs i %OHMQ:[IQIQ@W, aB eguaistifeanichgR8dient phényleast one
substituted by one or nore hal ogens_or. Cl-Cs.al k s -
CoTAROChEF GRREURETTS i STRIBOE" oF gk ope middeteicaily
2E0amamidsyaneordi ng to the present invention. is

conpounds of general formula (ly . rein R i
haIoé%rﬁnoﬁye¥sa%ﬂﬂfFogEﬁ?r?1%?qéﬁ%%?g%%aﬁ%ﬁFﬂfeis% a compound as
aeyelohexyove ANghher thpar aetfatduyeadvant ageahsovbasseceptor

of . conpounds . 25 according. to the present

apRREFEPONTY -compounds of general ... fornula (1)..

wher eh Rinks L340, RReis hydrogerd thequsl 9flaapgpound as
R3 is cycl ohexyl. Th resent. inyention_al .
dp &l ngce 82y et e pr Ear ELE"P‘éﬁa rgor?'pfauandér%? g%ﬁertglg cuzative
2h@rdl &k knbivd hergenaeat net hotisso3Bedescrélpaddi nto  PAR-1
the foll owi ng synthesis diggrans ﬁqulenented by, as
(PHeteRsea ey 8Y PR Andard ' €8Rhigue ' described in

the kitS8fahUEessdeR@Wn there titopeopetesionS: skid legdai pompound as
the art, or presented in_the experinents section. .
AT SRS APEVSDEaET SR 1OPPT AR PAT eB t b F1T A Sgabar afddregarion
apgg hod that can be used for the preparation of

conmpounds of general formula (1).. e gener

f or M RRCABEY e SRET RENSED Jﬁné’rgﬁv ‘Jreg %g?i%seed e % fompound as
ke egedicngrdesent pizaarofcugenerfal 2 f arowl dox (Ithe Rlirative
represents a protective group. X can present 1 :
A R
first,Si@pheensisis, ofhbhe regetiordetuweere af ackoupound as
chloride and an amne. This reaction cgn be_carried .. .iiye-
dgfinasy M RodsTanbiRE e CRAFHIES Rndin § 0 thdsé “persons

askidd eddeRehhie Ar turcAtpanit | call ardtybhedvantgigeousheart  rhythm
met hod consi sts of reactinq t he tmnk}5 entitkes I n

di e Brrésenc €°BILHT or gHHIE8F i ndFga €l failure,

N'c"base Stich as,
h&%&é&?ﬁ%ﬁpﬁe@r E@;l%br&if’&ﬁmllfxtfarayrﬁédi ne, hNaH, Cs2C33 br

. in a solvent such as . di chl or onet hane
DVF &F TI5Cat2 P EmdPattr e pap i S50 0oan o rempound as
aSe Ly aliso d epsesent hydnoxyture |4 thi srogs&ort hthe curative
first step is. a condensation 20 reaction between the
carboxylic acid (I1). and the amne (l1I11). This



WO 2007/ 147824PCT/ EP2007/ 056086 6 After deprotection
of the internediate (1V) by nethods and techni ques
known to those skilled in the art ("Protective G oups
in Oganic Synthesis," T.W eene John Wley &
Sons, 1981 and "Protecting C}ou Koci ensKi
andFhiereeVearliag, t5eATGaY th%tlflr?tlerfﬁﬁalrlaﬁaé’rlSBt aﬁlﬁéayw&ﬁdlal
rer88¢1 &Mtll a reagent of fornula R3(CH2)nY, whereln Y
represents a | eaving group such as, for exanp
Br ,Inl AnOBCRCHESPeCEOZEERS oFS GreBsiAd thA Hi é’fcas‘éomf%or‘ﬁéld as

defrlgggt Ia%ngm lf beth@arrr[a'ngga@éﬁre' ot hg pregenrce @hearturative
rgani c or |norgan|c base such as, for exanple, Ft3N,

andlorlﬁkéﬁdﬁ¢1V$&ﬂ4eaE@QﬁR]?foﬁCWGH)G?r@%ﬂﬁ¥b?§nﬁﬁoqﬁ§lng
SURROL ?ghé-{n a@pé@@ Rne e hl@%resi@ﬂh@r udP-garbenadind as

in a polar anhydrous sol vent such as djchl oromet hane, h
defTHE] DMBver MWSOER AFPrsaracurd bat eed -Booightpit the

pro&gge%tl%og?egmo%Eﬁpﬂ@ﬂ ORe1Ed HQ%@@:{&&%B s Of

carrying out a reducing am nation reaction q
al d.'@]hydet}@ér fepratl a thrf G’Q)pfi’vidﬁ-ﬁ Ienufﬁ,”oéha compound as

- def@.ngﬁl %%%% f\é%t I'thtah%aqg@él@l;lﬁﬁat egk and d@u@e(i'éﬁl H:gleagﬁfﬂatlve

n am ne of as NaBH4, resin as 1, 2-
anddibchlporoet tiare  tr¢R e 6T oﬁet%é‘mmﬁ-ﬂiy E§Rﬂ§°6ije%OI-Pujé‘l°nary

dlseaggls SUC(% &%&@e&ﬂ%lm Jﬂf&a@ést he raghditisondefe Bdbment  in

as ‘acetic acid, at a tenperature between
chre2®c Climwsd $08caGe patpsuts or skin diseases.

In another aspect, there is provided the use of a compour_}d as
‘defiﬂed sbove 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.

In another aspect, there is provided a product containing at
least one compound as defined above and another cardiovascular -
agent as a combination product for simultaneous, separate or Time—
release use in cardiovascular therapy.

In the preceding definitions: ‘

" All combinations: of substituents or variables . are

pOSSlble insofar as they lead to stable compounds.
The term “halogen” represents fluorlne, chlorine, bromine

‘or 1od1ne.. | |
The' term “alkyl” represents linear or branched " saturated

or nnsaturated allphatlc hydrocarbon chalns comprlslng the
'spec1f1ed number of carbon atoms. ‘ .: ’ g
. Therapeutlcally acceptable salts  of compounds 0f the
-present 1nventlon include conventional nontoxic salts of
compounds of the 1nventlon such as those formed from organic
or inorganic acids. As an example, the following canr be cited:
inorganic acid salts such, as hydrochloric, hydrobromic,
phosphoric and sulfuric acids, as well as organic acid salts
such as acetic, triflucoroacetic, proplonlc, succinic, fumaric,
malic, tartaric, citric, ascorbic, maleic, glutamic, benzoic,

salicylic, tolueneéulfonic, methanesulifonic, stearic and

lactic acids.
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Di agram 2 Diagram 2 illustrates the second
general nethod that can be used for the preparation
of conpounds of general fornmula 30 (I). In the

§§>'5§57?1'[4?§g9r mul as above, R, R2, R3 and n ar elagfﬁiﬁ}’?gm%bﬁﬂ%

pr ecedi ng descrlp%lon of genera
(I'). X can represent a |leavlng group such as
chlorine. In this case, synthesis consists of the
reacti on between an acid chloride and an ami ne. This

r eact ca i
oS TS e e pabhy B coug et g fron, pompounds of the
LR e sCRbWHN 170 t Rodeagser 8ot s kphfledrduresivonding acids

éc@@fd;dr@ult@r anagMaﬂ&wmnﬁ@bmme@m st sf of
reacting the two entities int sence. of an
or garﬁhcggpeuﬁb?%ﬁﬁ}]ca% a@ﬂ@h a%SP SanpP o of the
I ENE | irpAgmitdione 1nNéHde0§QO@@n‘c51qnall(520@zt|ea &uch as those
Mlﬁ@%ﬁtdﬁi‘%}@; ahel Han di ;%Qé%fagﬁ%tlgﬁn%te%forco%gnag of the

t erature betvveen - and 10 can al so

&Rt AR ok§PULF nOfhitdec 4EESCEGRt Rdsi 0 uswEEst $olvates
ahfe comdehsapirenchet ween walte rcarb@uplzinelaciath (dd ) castl as an

é}gﬁ}@?_ne (V). The reaction can be carried out by
-hods and 10 techni gues known to those persons ‘
ski | PEAPEN HRe CAMPOVREEt icduldgPRy2advartageods) mechedding to

wspﬁatssan@f ;Lel%d@mahngoﬁ@r p@xyiwlaaﬁlyd Rfvg@Ree8ls class of

e
SRR o AP RE e ardsbply fpgmua (D) wherein &, s
fdilweehy| ahi nob¥ opydr@reet hy - carnbadsi ni dedEEC)R:3- Hypdr phenyl

¥t ilacdd ZoB-HRNZH AL ﬁa% s e cqn@l6 1tk§,r1tsl ary

am ne such as diiso raégllet fY' amne, in

apr off'et E%’Fvé?ﬂr@&fﬁ Ydi GAVBRbA%E Pihe, C]é’tssa of  compounds
deeppatagute beteveemesdbt Ciandnd@og. is compMenisi tof Sgeneral

Adesingd i wﬁg&tﬁe §OMPOL) fga; C%”ﬁﬁioi&{ mf-g%q{xa)is 1 and.

contalnln tionin
Rst ditse B}Qeli*ifﬂe SHEPELEATRE &Y a9, CSudiE rBabpgeranor Ci1—Ce

abeyaghl eved by treating the free base of gener al

for i t leas ne basefunctlo i's

or esen ‘Skg artv%utﬁgﬁﬁ gvgng oeursabl ass aﬁ% compoun,ds
aéqar@am@nfmqwdm | pyesent 1ﬂventh1he léxamm@yn\ﬁhl oIt general

- £hehh oW (1} UshE At &n tRE dNUeNJeRR, 28, Wt haYlrbddh t I MGequals 1

its_sc way. Exanple
agd 3 J&Icéfrcg gﬁ%%r) -1-[4- (4-fl uoro-benzyl)-pi perazin . .-~
- 1- yAjothenr op:@nan@u;?,a@ly Wlvantageous- class of. compounds

| aEQQZJiﬂﬁ S%éPQHeEPSQQJéI‘F)@GQ%e&@&?”EEeJd)%/}l pounds: of general..

uor 0- benzyl) - pi perazi-ne- 1- car boxyli c aci

f%wlabui RSrEn K 15 BiRCaz Fael § e asoep i @ gepals 1 and
R§ erd {:ls_yta:ﬂpheegler (5.0 g, 26.8 mmul) in solution in '

~di.chhor Qg!?e@?s%@e (n](%%tmoll LAsbNCeiztes to the preparation of”
compounds of general formula ({I) by the general methods
desc_ribed in the following synthésis diagrams supplemented by,

as the case may be, any ‘standard .tech-nique ‘described in the

1iterature, known to -those persons skilled in the art, or

presented in the experiments section.
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5 presence of diisopropylethylamne (DIEA) (5.59 m,
40.2 mol ) is treated with 4-fl uorobenzyl brom de
(3.68 m, 29.5 mmol) at roomtenperature. After 16

agitation the reaction mxture is dj cenor
Wﬁ@&ﬁ%ﬁ or onet hane and shed with water. d]%'l!ﬁﬁgomaﬁoss
organi ¢ phase is dried on 504, filtered and

evaporated 10 to dryness. The syrup obtained is
purified by silica colum chro

alst B
owi ng reaction (4.2 g,

is isolated for the

0
90% '

. Exanpl el: - 3- (2- Chl or o- ph]@hi‘/‘iﬁaﬁ 1 4-(4-f1 uoro- benzy1l)
- piperazin-1-yl]Tpropenone A m xture of

2- Chb%%oro”ggﬁ‘ﬁf%%kgtég %ﬁegfllgt(sggﬂgﬁl?’%eﬂﬂggi that can

4- (4- erazine (2 g
beol4gdbnt9h H@%hpéfeaﬁ’é%hla?fé of 76ORPYUNES ¢ Péatq@al%atlh Yotmula
(1a(3 T rmbhyd;@mmpr Bpyd) 1 3s etzhyhear bodi i ®i,der{ EBGH) n are

ydrochl ori de
B0 175 Sheerindtnd Wiy Mo siootppsaty fomula
(§) -13P3 RRDFYSeMES he pPESEerielGf DFEAC(3.86CAh, BEPresent a

123v2nfmekhupt sheamakenpebat Hee. TAf ek s48aBeYr snef first step
e.reaction m xtu

itafion e is diluted. w
Bbt e i eaEn ot trny RELEAT ARl (heH trofaly and an
afheeor ghimit plese:lios dried b&\Dcarried out by methods and

200974 $44824RCT/FP2007/056086,.9 s8R '\/Qé@lléd ! t;L%f edhandiri. a

evaporated to dryness. The Syrup obtai ned’ puii fi

ed
pBW%FP%%ﬁ“&o@%‘fﬁ‘PW% REAERY SRd T8I Gt 85 \ﬁelaﬁténg the two
A1 ThéR/ On 26h EHREA 24 MO H NHAOH ngactiur enr Prrodueh it bsise such
|soI e the. farm o I ids. (3. 5%
Thi % %r)go L%tg E% ﬁ] e%Pﬁ%}ﬁ%\;\A tﬁ%ﬂﬁimgac&gate& 8@33 or KaCOs. -
igals f3eldemyF mhurﬁw BiF a @bqﬂ&&@w%ifhaﬂelr i tettrer DigY at” a

t¥ingbdathes C%&&a&@@nmm huydaochioricde xn dde h0ES Qlepresent

a# el | WD%gOlg%_(L"r s%), 3t]6% (flrsi ste% Z'Lis ? clci_rbdensatlon o

rBaGBlQ@(betM&@H 1’4160538(1@10@58@!19 agHj ;. (U134, th@H)am:Lne (III}.
Tﬂlé’z r(etact:zLH)la chrB2oéMeast) ed Tud3 k(}m n€fhods a3 (MBchniques .

11.49
k?gwnm)o Tt ?ﬁéEPPﬁms(]%élfp) L Egésgar(thA) particularly
allenenfabuanadtysgids con€28LE20N204atCIn@nichdheb t20 entities in

ég%g&g%ﬁ%&d%ﬁfol é§9dl tkﬁ]]%mﬁ%’()pyoé%?? é\céﬂﬁh O/ear(l:)odllmlde

(EBfhouRdEYSreBY 2! mer Wﬁt‘)ﬁé%?%éa f oM G tfhanted agi ggrtiary
alaﬂﬂlezos@@mreg@ondumgo@fﬂm@&ta@a@mdn@g t.le the polar aprotic

SSpndifions described,for the preparatign of compquid . iure
between —15 °C and 40 °C.
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Exanple RL R2 - Conpound nanme Mass spectrum ( MAW 2
FHA4-F - 144-(4-Fluoro-benzyl)-piperazin-1-y1]-3-
(2-fluoro-phenyl)-propenone .343 Br H 4-F

< {25 Brono- phenyl) - 1-[ 4- (4-f 1 uor o-
‘13)%%%/%7? i per azi n-1-y1] - prgpenone 403 4 ¢ HCTEF2007/056086

After deprotection of the intermediate (IV) by methods
and techniques known to those skilled in the art (“Protective
Groups in Organic Synthesis,” T.W. Greene, John Wiley & Sons,
1981 and “Protecting Groups,” P.J. Kocienski, Thieme Verlag,
19%4), the intermediate obtained can react with a reagent of
formula R;(CH:},Y, wherein Y represents a leaving group such
as, for example, Cl, Br, I, O0S0sCHs, O0S0;CF3 or O-tosyl. In
this case, the reaction will be carried out in the presence of
an organic or 1norganic base such as, for example, ET:3N,
iPr.NEt, NaH, Cs2C0s3 or KoC0O3; capakble of being suppoerted on a
resin such as PS-DIEA or MP-carbonate, in a pdlar anhydrous
solvent such as dichloromethane, THF, DME oxr DMSO at a
temperature between -20° and 100 °C. Another preparation
method consists of carrving out a reducing amination reaction
uging an aldehyde of formula R3;—(CHz)},1—CHO in which Rz and n
éﬁe as defined previously, with the -deprotected amine of
general formula (IV) ‘and a reducing agent such as NaRBHy,
NaBH3CN or NaBH(OAc)z capable of being supported on a resin
such as MP-BH:CN, in- a polar solvent such as 1,2-
dichloroetbane, dichlorbmethane, THF, DMF or MeOH, at a pH
that can be controlled by the addition of an acid such as

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

L;;/N\TCHﬂﬂ‘fRS

Diagram 2

Ciagram 2 illustrates the second general method that can
be used for the prepdratiorn of compounds of general formula
{I). In the generai formulas above, Ri, Rz, Rz ahd n are
defined as in the preceding description of general formula
{I). X can represent a leaving group such as chlorine. In this
case, éynthesis consists of the reaction between an acid

chloride and an amine. This reaction can be carried out by
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4-Me 3-(2-Chl oro-phenyl) - 144- (4- net hyl -
benzyl) - pi perazi n- 1- A-propenone 355 25 WO
2007/ 147824PCT/ EP2007/ 056086 10 Exanple 5
fl uor o- phenyl)-1-[4-(4-fluoro-benzy
vﬁ?(%yﬁtg%] oropenone’ 5 ampl & BA Po-i/Rb R Rsoss
4-13-(2,6-D fluoro-phenyl)-acryl oyl] -
pi perazi nel-carboxylic acid tert-butyl ester
3-(2, 6- D'fluoro phenyl) acryl oyl chloride(3.0 g, 10

'Iéﬁﬁch%dm gh%gnkhgwa ¢hl qronet @%@%0%0 1k in the

presence o 4.07 g, 13.5 , . 3.33

affol /%) PREttGleardd mwnﬁaaﬁepeﬁ ﬁeqhoela%weté && dreacting
ﬂﬁgttﬁhﬂéﬁtfﬁﬂfﬁ 1r2. Bh@ piésénﬁﬁbbf ahldxy@nlc or inorganic
tenperature. After ur a act i
RASE Gret & flr?ereﬁam?g eﬁmﬁp mﬁ?%q$% 6#§hetﬁ§%é €200
can&:(as Hed anisbhveni seda and Tt hiwﬁtl@ﬁfomﬂ?ﬁba@?ga@i‘ﬂ% or DMSO
é}h%S%emée%tﬁﬁe %ﬂ%’é@bt 4, 2kl bﬁae@lo@n@b evapor alt ed to

ryness e.s obt ai ne silica
ol uiimcio S BORE S o UPEERU t hiB $B A S5 (Bynthesis
Q09556005 CHRACER4MDH NHEOHan xthe ecaProdudic BAlds (II) and
eh%ol g&%@ '(Wh@h&ozgac@p@ﬂ S oéé %mleeoﬁc&dtd k(y% Bhhods and

Pp
tec@wqueerd%&mgz H:Pl) thO%e 58’e(rﬁP8§d gkilgd ?nzzttlﬁq art. A
ﬁ&ﬂk;cﬁléﬁlfn1adﬂ$ntageous method consists of condensing a

c%%m ile ci(dz’ 80 JU9r.q- Phepyd) s 1-Riperazin- Loyl snine of

9$HP33@2 6 ﬁgnmu&@ro phenyl ) 18crylid\d | - pppefedse- 10 1-(3-

cealemwbﬂngno@%@mer3t-el@uwLcegbedaliz&cﬁe? g, @@;97 3 hydroxy—
n soluti.on j treated

A LRI B 1 U PR E S it JEURL T

didnperaputethyifameme? h@urgiomoaaragape@tnm tsipdvent such as

dﬁ%ﬁ%k@ﬂe%aﬁé” eae % %\é%@en:etzegetee@wé/&{essls) t"@k%HdU@(} °c.
wi t h_di chl or omet hane and washed with 1 N soda

then®iFEh Aot o e T6gahP ¢ pIASES 52 drBPBR %%4 general
fbmhheEeduandcewapnmﬁtpdato]dﬁynessneTheseruﬂ@n¢ﬂmﬂMCtn, salt

Si§§ti %ggg%fo ' B%ooggof% sélg ubf % OreB can oo

achleved by. treatlng the free base of general formula (I} (in
Whlch at least one base function is presept) with a suitabkle
acid, preferably in an equivalent quentity. .

The .exémples which follow filluStrate the invention

without'limiting_its scope in-any_way.

_.Example 1 . ) ,
. 3=(2-Chloro~-phenvyl) - 1—[4 (4—fluoro—benzyl)—piperazin—l—yll—,

propenohe
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Exanpl e5: -3- (2, 6-Di fl uoro-phenyl)-1-[4-(4-fl uoro-benz
y1l) - piperazin-1-yl]-propenone Conpound5B(100 ng, 0. 42
nmol )i nsol utionin dichloronmethane (5 m) in the

S of triethylamne (Et3N) 5 (0.088 mi .
Wﬁ“?’%g“treat ed with 4-fluorobenzyl broni deP‘E‘g?%;@"b‘“’“
m, 0.63 nmmol) at roomtenperature. After 15 hours of

agitation the reaction mxture is diluted with
di chl or onet hane and washed with water. The organic

is.dried op - L red . Of ¢ .' .
RS o P MISGh e B oL Ly s s
tegitan tyhr edebgr aphy and eluted with a 100/0 to
t90/ 1?15@2@%2ﬁ4\l$p%hﬂ@éix@u@c F’ra_@d@zct7 gértdeﬁ% atestdh (5.0 g, .

ormof. a Ii -bei ge sol.i : S .
2o 8o rPam (2 ediE I B86 00 mA S Enarnr Y Wl R in che
PCerpoURds 6 dig stprapyecsint Awsiz edDIFm (nted medi at®. 2 mmol)
13Band ceqr yespondi ng, PeNaYl CHlQfdides (ar ¢BreM des 5 mmo1) at
according to the conditions described for the ,
IRPEp ar A G W Cconpotfitd 50 ROUTEx | 891 RALEM the reaction
n@enpaetndsnaiku s sw sgect ram ikt hanebadd Meashed with water.
T%'e( %x%’a@'ifcl ;gh%r %'e.prﬁesnyégi' ?@éiygso“ filtered and evaporated

met hyI-'benz - pi per azi n- propenone
to dryness. The syrup obtained is purified by silica column

chromatography and eluted with a 98/2 to 95/5 CH:Cl,/MeOH
mixture. Product 1A is isclated in the form of a white solid

~{7.03 g, 88%).

1H NMR, DMSO-d¢ (ppm): 1.38 (s, 9H); 2.29 (t, 4H); 3.30
(broad s, 4H); 3.45 (s, 2H); 7.14 (t, 2H); 7.32 (dd, 2H).

Example 1B: —4—(4—Fluorofbenzyl)fpiperazine

4~ (4-Fluoro-benzyl)-piperazine-1l-carboxylic acid tert-
butyl ester (7.03 g, 23.8 mmol}) in solution in toluene
(300 mi) is treated with triflucroacetic acid (53.2 ml,
716 mmcl) at room temperature. After 2 hours of agitation the
Feaction mixture is diluted with dichloroﬁéthane, washed with
1 N soda and then with water. The organic phase is dried on
MgSO@‘ filtefedland evaporated to dryness.'%hé crude'product
isg iSplated_er the following reactionr(4;2 g, 90%}). '

_Example 1: —3—(2—Chloro—phényl)—l—[4—(4—fluoro—benzyl)—

piperazin-1-yl] propenone . _

A mixturé of 2-chloro-cinnamic acié'(2.43 g, 13.3 mmol)
and 4-{4-flupro-benzyl)}-piperazine (2.16 g, 11.1 mmol): in
solution in  dichloromethane {70 ml) is treated with 1-(3-
dimethylamincpropyl) -3-ethylcarbodiimide (EDCI) hydrochloride '
(2.55 g, 13.3 mmol) and 3-hydroxy-1,2,3-benzotriazin—4 (3H) —one
(HOOBT)A(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 reactién 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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357 7 3-Me 4-Me 3-(2,6-Difluoro-phenyl)-1-[4-.(83, 4-

di net hyl - benzyl) - pi perazin-1-y1l1l- ' propenone.. - 371

8 3-F 4-F 1-[4-(3,4-D fl uoro-benzyl) - pi perazi n- 1-

\%&%d %,4 6-di f| uoro- phenyl) - propenone 379 9 - ofdhriscos6
- 4?8 -Chl or o- benzy1) - pi pgrazin- 1-y1]-

3-(2, 6-di fl uoro-phenyl)-propenone 377 WO

2007/ 147824PCT/ EP2007/ 056086 12 10 3-Me H

on MgSo4, filtered and evapcrated to dryness. The sgyrup
obtained 1s purified by silica c<¢olumn chromatography and

eluted with a 97.75/2/0.25 CH:Cl:/MeOQH/NH,0H mixture. Product 1

iz isolated in the form of a vyellow oil (3.77 g, 85%). This
product is taken up with ethyl acetate and salified by
addifion of a solution of HCl in ether to yield the
corresponding hydrochloride in the form of a yellow solid
(4.14 g) .
H NMR, DMSO-ds (ppm): 3.02 (m, 2H); 3.21 (t, 1H); 3.63
{t, 1H); 4.05 (broad s, 2H); 4.34 (s, 2H): 4.52 (t, 2H); 7.32
(m, 3H); 7.43 (m, 2H); 7.53 (m, 1H); 7.66 (m, 2H); 7.%2 (4,
1H}; 8.00 (m, L1H); 11.49 (s, 1lH).

Mass spectrum (ESI+}: m/z 359 (M+HY)

Elemental analysis: CooHzoN:0:-HCL and 0.5 H:0

Calculated %: C 5%.41; H 5.48; N 6.83

Actual %: C 59.39; H 5.56; N 5.92

Examples 2 to 4~
Compounds 2 to 4 were synthesized from cinnamic acids and

corresponding amines according to the conditions described for

the .preparation of compound 1. -

' L\/N\V/I:?j
: : : - Mass
Example | R1 | R2 | R3 Compound name - spectrum
- (M-+H)*
5 P g | ar 1-{4—(4-Fluoro-benzyl)-piperazin-1-yl}-3— | 143
{2—fluoro—phenyl)-propenone
3 Br | & | aF 3{27Brom(.)—phe¥1yl}~1——[4-~(4Aﬂuorof 403
benzyl)-piperazin—1-yl]-propenone
4 a | o lame 3—(2—Ch10r(.)—pher.1yl)~1—[4—,(4—methy1— | 155
benzyl)-piperazin—1—yl]-propenone
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3-(2,6-D fluoro-phenyl)-144-(3-
nmet hyl - benzyp- pi perazi n-1-yll- prop enone 357 11 3-Cl
H 1-[ 4-(3-Chl oro-benzyl) - pi perazi n-1-y1] -
quoro phenyl ) - propenone 377 12 2-
\go% :71247% 1 uor o- pheny1) - [ a-(2- Mecter2007056086
net hyl - benzyl) - pi per azi n- 1- 1h propenone 357 Exanpl es
13 to 21 Exanple 13A
-3-(2-chl oro- phenyl) - 1- pi perazi n-1-yl - propenone

ugd 13A was prepared in tw steps from
= ro- phenyl)-acryl oyl chloride according tothe
%d%ﬁr%ﬁéuaé@cw%nlwr el “plepar &t o o) dumssard” 1 -
WBB.-propExanpl es 13 to 21: Conpounds 13 to 21 were
synt hesi zed from 10 internedi ate 13A according to the

condi tions describegd for tge preparati on bf conpound

5. Exanple . Rl -
QT
e N

Example 5A: 4-[3-(2,6-Difluoro-phenyl}-acryloyl]- piperazine-

2
h

l-carboxylic acid tert-butyl ester
3-(2,6-Difluoro—phenyl)-acryloyl chloride (3.0 g,

14.8 mmol) in solution in dichloromethane (70 ml) in the

presence of PS-DIEA (4.07 g, 13.5 mmol, 2.33 mmcl/qg) is

treated with piperazine-l-carboxylic acid tert-butyl ester

(2.3 g, 12.3 mmol) at room temperature. 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 is dried on MgS0O,, filtered and evaporated to
dryness.  The syrup obktained is purified bky silica column
chromatography and eluted with a 95/4.5/0:5 to 90/9.5/0.5
CHﬁHQ/MéOH/NHAM{ mixture. Product 5A is isolated in the form

of an off-white solid (3.87 g, 89%).

_ IH NMR, DMSO—d¢ (ppm): 1.42 (s, "9H}; 3.37.(broad s, 4H);
3.58 (broad s, 4H); 7.22 (m, 2H); 7.50 (m, 1H). | '

Example 5B: . —3—(2,6—Difluoro—phenyl)—l—piperaiin—l—yl—

propenone o ’ _
47f34(2,6—Difluoro—pheny1)—acryloyl]~piperazine~l—

carboxylic. acid tert butyl ester  (3.87 g, 10.97 mmol) in

solution in - toluene (50 ml) is treated with trifluoroacetic

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 1is dried on MgSQ,, filtered and
evaporated to dryness. The crude product is isolated for the

fellowing reaction (2.3 g, 88%).
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Compound nanme Mass spectrum (ML-11)+ 13 3-Me H

3-(2-Chl oro- phenyl)-114- ( 3- net hyl -

" benzyl) - pi perazi n-1-yl Epropenone 355 14. 4-Cl H

44-(4-Chl or o- benzyf | - pi perazi n-1-y1] - 3- <

v%%:-’%é)?{ 48%- phenyl ) - pr openong1 375 15 2-F H PCTIEP2007/056086

3-(2-Chl oro-phenyl1)-1-[4-(2-fl uoro- )

benzyf | - pi perazi n-1-y1] - propenone 359 16 2-Me H

3- (2- Chl or o- pheny1l) - 144- ( 2- net hyl -

BeRey L) - Pé per azinoleVbERI QPEOONEny1) ~1- [4- (4-fluoro-benzyl) -

piperazin-l-yl]-propenone

Compound 5B (10C mg, 0.42 mmol) in solution in
dichloromethane (5 ml) in the presence of triethylamine (EL{3N)
{0.088 ml, 0.63 mmol) is treated with 4-fluorobenzyl bromide
(0.078 ml, 0.63 mmol) at room temperature. After 15 hours of
agitation the reaction mixture is diluted with dichloromethane
and washed with water. The oc¢rganic phase is dried on MgS304,

filtered and evaporated to dryness. The syrup obtained is

purified by silica column chromatography and eluted with a

1006/0 to 90/10 CHyCl,/MeOH mixture. Product 5 is isoclated in
the form of a light-beige solid (72 mg, 48%}).
Mass spectrum (ESI+): m/z 361 (M+H")

Examples 6 to 12

Compounds 6 to 12 were synthesized from intermediate 5B
and correspending bkenzyl chleorides or bromides according to

the conditions described for the preparation of compound 5.

R2
: A - R ‘ Mass
Example | Rl R2 . Compound name spectrum
L vy
A 3-(2,6-Difluoro—phenyl}—1-[4—(4~ o
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. :
1-{4-(3,4-Difluoro—benzyl)}-piperazin—1—
8 3-F 4 yl]-3-(2,6—difluoro-phenyl)—propenone 379
[-{4-(4-Chloro-benzyl) piperazin—1-yl}-
? 4=l H 3—(2,6—difluoro—phenyl)—propenone 377
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355 WD 2007/ 147824PCT/ EP2007/ 056086 13 17 2-Cl H
144- ( 2- Chl or o- benzyl) - pi perazi n-1-y1] - 3-
(2-chl or o- phenyl ) - propenone 375 18 3-F H
3-#;- Chl or o- phenyl)-1-[4-(3-fl uoro-
VIRV Bt per azi n- | - A- propenone 359 19 3-Cl HCT/EP2007/056086
114- ( 3- Chl or o- benzy1) - pi petazi n- 1- y1] - 3-
(2-chl or o- phenyl ) - propenone 375 20 2-F 3-F
3-(2-Cnhl oro-phenyl)-144-(2, 3-di fl uoro-

benzyI)y{pi perazi n- I~y IFpTOREAMfuoro—phenyl)—1-[4—(3—

10 3-Me H methyl-benzyl)-piperazin-—1--yl]-- 357
propenone
1—[4~(3—Chloro-benzyl) piperazin 1 yI}-
1 3l H 3—2,6-difluoro—phenyl)}—propenone 377
: 3—+2,6-Difluoro—phenyl}-1-{4—(2—
12 2-Me H methyl-benzyl}-piperazin—1—yl]- 357

propenone

Examples 13 to 21 :
Example 13A: —3-(2-chloro-phenyl)-l-piperazin—-l—-yl-propenone

Compeound 13A was prepared in two steps from 3-{(2-chloro-
phenyl)-acryloyl chloride according to the conditions

described for the preparation of compound >B.

Examples 13 to 21: Compounds 13 to 21 were synthesized from

intermediate 13A according Lo the conditions described for the

preparation of compound 5.

R2
L : _ - Mass
Example | Rl R2 Compound name spectram

13 3 Me H 3'—(2—Ch10rc?—pher‘1yl)—I—[4—(3—methyl— 355
benzyl)-piperazin—1-yI}-propenone

14 4l H 1-[4—(4-Chloro-benzyl}-piperazin—1—yl|-3— 375

(2—chloro-phenyl)-propenone

15 o I 3~(2wChlor9—pher_1y1)— 1-{4-(2—fluoro— 359
benzyl)—piperazin—1-yl}-propenone

16 9 Mo I 3—(2—Chlpr(?—phegyl)—le[4—(2—meﬂ1y1— 155
benzyl}-piperazin—!—yl]-propenone
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377 21. 3-F 4-F 3-(2-Chloro-phenyl)-14443, 4-di f | uor o-
benzyl) - pi perazi n- 1- A-propenone 377 Exanple 22

3- (2 6- Di f|l uoro- phenyl)-1-[4-(2-fl ubro-benzyl)-pi pera

i nternedi ate 53
07/056086

Zi n-

W%@W@”

(0. 031

m, -

Xl propenone
¥.25 mo 1) and 2- 10 fl uoro-benzal
0.3 mmol)
di chl or onmet hane (3 m)
acid (0.057 m,

A. m xture- of

in &lution. in
in the presence of acetic

1.0 nnD'i ) ds treated with MP-BH3CN

(117 1y

t hen ev
punBfi e
wth a

, U. 2/

b MTOT,
AVl § 2
ire™i s

iously

Z.35- Mo 1 /g ) at room
1[0 Ghlodo—beyzy aipipsrazitrd—yl]-3—
filter@dchdorogphSindyriptarendifs

imregnated with 1. N NaQl4 ang

375

100/ 0 1{

bd to d
li#a c
0 95/5

ol Ut e;ﬁlﬂ% g?gpﬁ g%gﬁ'ﬁutec

pl u FOpgnotlL
011 —EOPEIBduct

22

359

S 150l
25% .
2007/ 14

ated
2 S
7%%%@0

- Fl uor

the T

Sp
I/ E

1-hpn7v

ormof a yelTow syrup (23

1\-n| npr:-17|n 1= \/11-'2 (’) nitro-n

he

utﬂ[ﬂﬁﬁ@bloro—bdnzyl)—@ﬁﬁﬁ@%liyl)%—m 375
00J7/ 056 (I860h1@t0€phami}—@r®3none

1-[4- (2
nyl) -
3-¢@-N
Conpoun

pr openo

t rd-Fph
d 23A

he 5

Ny - 1

has pre

B

377

3- (2=l

4 ot,heco
coffpoun

LIMo-

4

phe
Ns 41p d
Exanpl €

1-(4- (2

- El uot

D - hpn7v

ny 1) -acryl oyl chlori deaccor di ng
e Se{2-6dtbré-qhenybe L drteet-difluore-of
23: benzyl)-piperazin—1—yl]-propenone

D -piperazin-1-y11.-3
Lol Lol J

377

(2-nitrophenyl)-propenone

. Compound 23 was

synt hesi Zed from conpound 23A accordi ng

22

Example

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

yl]l-prop

A mixturer of intermediate 5B

enone

fluoro-benzaldehyde

dichloromethane
. {0.057 m
0.275 mmol,

1, 1.0 mmol)

2.35 mmol/qg)

(3 ml)

0.25 mmol

(60 mg,
0.3 mmol)

presence -

in
of
MP-BH;CN

(0,031 ml,--
in fhe

‘is - treated with

at room temperature.

}

acetic
(117 mg,
After 24 hours

{2-fluoro-benzyl}-piperazin-1-

and 2-
solution '

caclid

of agitation the reaction mixture is filtered on a ChemElut-

and then
purified by

with

obtained

impreghated
"The .syrup
silica column- chromatography and eluted with a 100/0 to 95/5
CH,Cl;/MeOH mixture.
(23 mg,

cartridge previously 1N NaQH

evaporated to dryness. is

Product 22 is isolated in the form of "a
25%) .

Mass spectrum (ESI+):

yvellow syrup

r/z. 361 (M+H")
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15 to the conditions described for the preparation
of conpound 22. Mass spectrum (ESI+): nmz 370 (M+r11l+)
Exanple 24 20
1-%@- cl ohexyl met hyl - pi perazi ne-1-y1)-3-(2, 6-di fl uor
Vi Fﬂ%’ﬁl“pr openone 25Conpound 24 was synt heB¢ERp07/056086
from conpound 53 accordinglto the condition S
descri bed for the preparati on of conmpound 22. Mass
spectrum (ESI+): mz 349 (Mtll+). 30 WO
2007/ 147824PCT/ EP2007/ 056086 15 Exanpl es 25 to 28

25t 028wer esynt hesi zed froni-

icyic-ahexyhoet-Hyd r i perdazione zand? epl F€3pohdiing o-phenyl) -
égq@g%gkg acids according to the conditions described

or the preparation of 5 conpound 1. - Exanple Rl It/
Conmpound nane M ns spectrum (MAW 25 NO2 H
1- (4- Cycl ohexyl net hyl - pi pel ziﬁfikﬁl)-
3- (2-ni tro- phenyl }- pcopenong N

O=N — N

Example 23A: 3—(2—Nitr0*phenyl)—1—piperazin—1—yl—prdpenone

Compound 23A was prepared in two steps from 3-(2-nitro-
phenyl)-acryloyl chloride according to the conditions

described for the preparation of compound 5HB.

Example 23: 1-[4-(2-Fluorc-benzyl) -piperazin-l-yl]-3 (2-nitro-
pheényl) —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) —propencne o

Compound 24 was synthesized from compound 5B according to
the conditions described for the preparaticn of compound 22.
Mass spectrum (ESI+): m/z 349 (M+H')
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15

358 26 CN 2-[3-(4-Cycl ohexyl net hyl - pi per azi n- 1-
y1) - 3- oxo- propenyl ] - benzonitrile 338 27 F H
1- (4- Cycl ohexyl et hyl - pi perazi n-1-yl) -

w0

3-(2-fluoro-phenyl)-propenone 331 28. C
WI/EHFYr o- pheny1) - 1- ( 4-

cycl ohexyl net hyl - pi perazi n1a-y1)- propenone 347.
Exanple 29 to 33
synt hesi zed .from conpound 23A and correspondi ng

Ebenzgl_cz!oridgi

5' . Compb5R2ds

25

Compounds 29 to. 33 were

or -brom des. according to the
i bed for the preparation of conpound

to 28 were synthesized

PCT/EP2007/056086

10

from 1-

evelohexylmethyl-piperazine and corresponding cinnamic acids

according to the conditions described for the preparation of

compcund 1.

SR
N N
R2
Mass
Example R1 R2 Compound name spectrum
(M+H)+
25 NO, H 1—(4—Cycloh.exylmethyl—p1perazm—l—yl)— 158
3—(2-nitro—phenyl)-propenone
2-{3—(4—Cyclohexylmethyl-piperazin—1-
26 CN H yl}-3-oxo—propenyl]-benzonitrile 338
1-(4-Cyclohexylmethyl-piperazin—1-vyl}-
27 K H 3—(2—fluoro-—phenyl)-propenone 331
: : 3-(2-Chloro-phenyl)-1-(4-
28. Cl . H _ cyclohexylmethyl-piperazin—1—yl)}- 347
' propenone - '

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 compoﬁnd 5. .




5

10

15

WD 2007/ 147824PCT/ EP2007/ 056086 16 Exanple Rl R2

Conpound nane Mass spectrum (M+H) 29 4-F

1-[4-(4-Fl uoro-benzyl) - pi perazi n-1-y1] - 3-

v&i-nitro-ph_enyl)-propenone 370 30 4-Me H . )
YOUMTRMt hy| - benzyl) - pi per azi n- 1-y1] - 3- PCT/EP2007/056086

(2-nitro-phenyl)-propenonel®66 31 3-F 4-F

144- (3, 4-Di fl uor o- benzyl) - pi perazi n-1-y11-

3-(2-nitro-phenyl)-propenone

: Mass
Example R1 R2 Compound name spectrum
: M+H”
29 AF o 1—[4—(_4—~Fluqro—benzyl)—mperazm—1—yl]—3— 370
_ (2—nitro—phenyl)}-propenone
30 A-Me o 1—{4—{4—hdeﬂgd—benzyDA;nperazu&flfjd}*3w 366
(2—nitro—phenyl)-propenone
. 1-{4-(3,4-Difluoro-benzyl)—piperazin—1-yl]-
31 3-F 4-F 3—(2-nitro-phenyl}-propenone 388
32 4-Cl - 1—[4—(4~Ch19r0—benzyl)—plperazm—I—yl]—S— 186
(2-nitro—phenyl)-propenone
33 3 Me o 1—[47(3—Met]_1y1—benzy1)—p1perazm—] —yl}-3— 366
(2—nitro—phenyl)-propenone
Lxample 34

1-[4-(2, 6-Dimethyl-benzyl) -piperazin-1-yl]-3-{(2-nitro—phenyl) -

propenone

‘ A mixture- df compound 23A (70 mg, 0.27 mmoi) and 2,5-
dimethyl-benzaldehyde (40 mg,  0.32 mmol). in solution im -
dichloroethane (3 ml} in . the -‘presence of acetic acid
(0.092 ml, 1.6 mmol) is treated with NaBH(CAc)s (63 mg,

-0.297 mmol) at room temperature. After 24 hours of agitation

the reaction mixture is treated with saturated NaHCO: (2 ml)-,
filtered on a ChemElut cartridge and evaporated to dryness-.
The syrup obtained is purified by silica column chromatography
and eluted with a 100/0 to 90/10 CHyCly/MeOH (+10% NH,OH)
mixture. Product 34 is isolated and then salified by the
addition of HCl in ether to yieid a white solid (40 mg, 40%) .
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388 32 4-C1 H

144- (4- Chl or o- benzyl) - pi perazi n-1-y1] - 3-
(2-nitro-phenyl)-propenone 386 33 3-Me H

1-;4-%3- Met hyl - benzyl) - pi perazi n-1-y1] - 3- _
WOLRTH7#4phenyl ) - propenone 366 Exanpl e 34FPCT/EP2007/056086
1-[4- (2, 6- Di net hyl - benzy1) 1Di perazi n-1-y1]-3-(2-nitro
- phenyl)- 5 propenone A m xture of
compound 23A (70 ng, 0.27 mmol) and 2,5- 10

di met hyl - benzal deh 0 0 . In solution
in d?@i‘%?o?%%?%%((é%ﬁl%i'n%‘?ﬁgggrg@%ée of acetic
acid (0.092 m, 1.6 mml) is treated with NaBH( OGAc) 3

Ek83pMBs 95287 4gml) at roomtenperature. After 24
hours—of _agrtation the reaction mxture is trea

t ed
wi t hCeBEPRYaERd 3 Ralic 58 (YehT) SYRE PP Fefed ol gompounds 5B,
1CGherblul 3earttli dge rasdondapgr ahede tioy dr yinbsisi. dékheor bromides
rup.ohtain [ g f il l.u :

S ot Mg?gp%%eaﬁc i e 168 G%o Bt gyeparerion of
ceMRCe2fiveOH (+10% NHAOH) mi xture. Product 34 is

isolated and then salified by the addition of HCL in

ether to yield a wite solgd (40 ng, 40%. WO

2007/ 147824PCT/ EP2007/ Q56086 17 Mass spectrum (ESI +):

mz 380 (MrH+) EX 5 Conpounds 35 to 38

wer e synt hesi zed ds \oB, R3
B e
Mass
Example | R1 R2 | R3 Compound name spectrum
35 F F I 3—(2,6—D}.ﬂ@10r(_)—phenyl)—1—(4—phenethyl— 357
piperazin-1-yl}-propenone
) | 3—(2—Nitro—phenyl)-1—{4-phenethyl-
36 NO, H , H piperazin—1—ypropencne 366
37 1 H I 3—(2—Chloro—‘pheny1)—1—(4—phenethy1— 355 -
T piperazin—1-yl)-propenone .
' ' 3—(2—Chloro-phenyl)-1—{4-[2-(4fluoro—
38 Cl H | 4F phenyl)—cthyl]-piperazin—1—yl}—propenone 373

The. derivatives of the present invention are PAR-1
réceptor antagonists as the results of the '_'movdels described
below demonstrate:, . .

In a variety of cell types, attivation 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 recéptor. In this cell line,
the release of.calcium consecutive to receptor activation by

SFLILR 1is measured. by a fluorometry technigue (fluocrometric
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5 13A and 23A and correspondi ng phenethyl chlori des
or brom des according to the conditions described for
the preparation of conpound 5. R10 10 Exanmpl e R1
Conmpound name Mass spectrum (MAW 35 F F

WR 097/B7831 | uor o- pheny1) - 1- (4- phenet hyl - PCT/EP2007/056086
pi perazin-1-yl)-propenone 736 . N2 HH

3-(2-Nitro-phenyl)-1-(4-phenet hyI -

pi perazin-1-y1) - propenone _

imaging plate reader, or FLIPR) using a selective probe for
calcium (Fluoc—3AM) . The emission of flucrescence is
pharmacologically proportional to the efficiency of the PAR-1
agonist and to its concentration. The compounds described in

the present invention have demonstrated that they are capable

of antagonizing PAR-1 receptors and thus decreasing the

release of calcium induced by the agonist.

Materials:

Culture medium: Ham’s F-12 (Ham, R.G., Proc. Nat. Acad.
Sci. 1965, 53:.288) supplemented with 10% fetal calf serum and
antibiotic (Probenicid, 2.5 mM}.

Fluorescent probe: Fluo—3AM (4 nM; Teflabs, Austin,
Texas, USA)

Agonist: SFLLR-NH; (Serine, phenvlalanine, leucine,
leucine, arginine).

Methods: CHO cells &are inoculated in 96-well plates
(60,000 cells per well) in the presence of 200 pl of‘bulture
medium for 24 hours:. The cells are incubated with the calcium
fluorescent probe for 1 hour at 37 °C. The cells are then

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

~antagonist is then ihjected (0.01 puM to 10 uM). The plates are

placed in the FLIPR (Moclecular Devices,_UK) to measure calcium
fluorescence at tﬁo wavelengths f488 nm and 54C nm: Sullivan
et al., Calcitm Signaling Brotocols 1999, = 125-136).
Measurements .are taken fb; 5 min before the antagonist is
added and for 10 min following dits administration. Maximum )

fluorescence minus baseline fluorescence 1s measured in 4

. different wells. The ‘test is carried out in dupliicate. Under.

~these conditicns, the deriva?ives of the present "invention

were identified as PAR-1 receptor antagonists (antagonism >60%
of the calcium signal at 10 pM). The dose-response curves
(0.01 pM to 32 pM) 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 in the present invention were

calculated using the method c¢f Arunlakshana and Schild (Brit.
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366 37. d HH

3-(2-Chl or o- phenyO- 1- (4- phenet hyl pi perazi n-1-y1l)-prop

enone_ 355 38 .Cl  4-F

3- (2- Chl or o- phenyl) 1-{4-[2-(4-fluoro-.
haRY 1478 hy| | - pi perazi n-1-yl | - propenone 373 FCTEP2007/056086
The derivatives of the pred®&nt invention are PAR-1

receptor antagonists as the results of the nodels

descri bed bel ow denponstrate:. 15ln a variety of cell

ty activation of PAR-1 receptors by the SFLLR
pe&’tliadfé‘a(cﬁ sel éétPve 1PARM agonit<PP tRggées Fptits observed
dtnthaeel boheenistgnalnscascade | eading to the rel ease

of calciumby the endoplasmc reticulum Chinese

hamst er ovarian (CHO cells constituently express
PAR-Reﬁ‘éJe’é?Jtor In this cell line, 20 the rel ease of

cal chrug comnsaedlt i \éega&r@ltegceph@&h actd Matd, onchysSkLLEong  the
IS _nmea ureg % luor matré %eghnl qffu&ra oerot érégm letel
C\?BP%B 71478 5C?f§5§8 7/ 856086°18 i naging plate “°F s
urgaderedr cRlckPRYvusthg taesel eetinmengisobko f @rnt@arpmam PAR-1
rELUO:3AM . The emi ssion.of fluorescence is '
phar macol ogi cally proportional to the efficiency of

the PAR-1 agonist and to its concentration. The
conpounds descri bed_ifxamples pAZ2 ,
1 6.42
2 6.50
3 6.36
4 6.05
8 6.32
10 6.46
15 6.39
25 ‘ 6.78
28 612
29. 6,98

The in vive antiplatelet aggregation and antithrombotic

activities of PAR-1 antagonists have been shown in a guinea

" pig model of arterial thrombosis, which thas wvéry high

hemodynamic shear stress. In a vascular bed, an endothelial
lesion causes the intrévascular formation of a platelet-rich
thrombus that will gradually ccclude all of the vessel’s

lumen The platelet aggregatlon prOCess is strongly actlvated
by thrembin wvia PAR- i receptors. The compounds descrlbed in
the present 1nventlon have demonstrated that they are capable

of antagonlzlng PAR-1 receptors and .thus delaying thromous

formatlon._

Materials:

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

laser light in the presence cf a photosensitizing agent (Rose
Bengal administered intravenously) damages the carotid
endothelium. The carotid flocw rate i1s quantified wusing a
Transcnic flow probe. The time required to completely occlude

the carotid (flow rate of 0} is measured.

e e e imi <o b AT ST
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5 the present invention have denonstrated that they
are capabl e of antagoni zing PAR-1 receptors and thus
decreasing the rel ease of cal ciuminduced by the
agoni st. Material s: Cul ture nmedium Hanis

WO29714%% R G, Proc. Nat. Acad. 10 Sci. 19%5[/EE807/056086

288) supplenented with 10%%etal calf serum and

antibiotic (Probenicid, 2.5 mV). FI uor escent

probe: Fluo-3AM (4 pM Tefl abs, Austin, Texas, USA)

Agonj st : SELLR- NH2( Ser i ne, phenyl al ani ne, | euci ne, 15

| euct'ie?°%F gi ni ne) . Met hods: CHO cells are

i nocaFated i ntl¥6- weldnipladt es (60, 00@neethstperdwel | §60 mg/kg

eﬂt%ggr$%§§fPCQBQ&nagptﬁl Q%r%%HHUEQt%gg'y fé%eé%%d and the

11s ‘are i ncubat e cium
1pEaer édcet2Fihbe Tor 2ROHBUtIRt JATY -THe EéPrspgpge placed

ubbeﬁeaﬁdW@@B@Ge&O<ﬁkﬂu@e&nbaﬁm&ﬁ thessi goabals (20 mg/kg) is
asur PAR- 1. ant agqoni st j.ec .01 M. ..

FBIEOL e NI R hEChEd (D 03 Aleee
atMsl evutedienDaR @és ,5 YKyt o(ﬁ%as%rf@elfl‘)al diAfinl antagonists are

afd}nma&@gg@@@eb?t 1o 2N E8h §NGLhs e( %&&n@maamgoﬁﬂ@ mmfer 2 min
iivan. et a CalmumS alln@péoto ol s

[
li@@dig*ssﬂzfz@em%u?%fﬁw% K effo%lelowed by
at Heo -artragenirstr fus iadded iand Heoyirk0 wien f Ohé owkpagri is turned
dm ni stration. Mxi num fl uorescenCe m nus basel i ne
Iuorescence is neasured in 4 different wells. The
testR¢8uclattried out in duplicate. Under these
condtétonsy ddmpdlerdsy atesved betl &hetpeeseazt:erhmv:erntéro:rnon have

30 ti t
0B E oLty o R "ER e SRR M LA o cavencn
rtphéedaéede@%@oﬁg@n cQHJ\ﬁegﬂg(/@chI:Opm éomsékiuvp tomiainedhe time

- pWirbBet PRe SFLER @ganict 'a alnroweasdetennbaats om3of ddipared to

ef eﬁt ive concent r%t.i ?n [ Edum ng 50% of the maxi num
2Bt Pact TEES0)- IThe engt K8 (pA2) of sone of the 35
PAR- Thantiegomisisetescrpbédng n tohetysr eswmntiimventionalso of
wger encaloul Aledisl ug Lbe: et hod-of | Vrnl akshana and
Schi |l d (Br| t. WD 2007/ 147824PCT/ EP2007/ 0 6086 19 J.
Phar facofle 1958 14 M%&Pfﬁfﬁﬁ%f’ﬂe EEERL IR $E LY volume
oobseexed. attHehr eeigbnhcerdrrcat i GRSt ResuhtcsLesSThéllate, thus

cgﬁggﬁéutf%% ﬁé W@hﬁgtggkgomﬁiﬁhosﬁﬂfanBQHeéP@ atrial

COI’TpOUﬂdS e present | nvent i on | ustrate

__febﬁfaité@*éwnun”é&%eéf-éawé%wtyf Pewﬂéé%%?onﬁ%uﬁag €gvity of

+aBt agonhZed PAR:di JIRCepLfor $. bxanphes pé\?férﬁlg‘lZ Prom atrial
6, 50

-flbrllfatlon feads to an.abnormal concentratlon of thrombin.

The inventors have demonstrated that this accumulat;on of

thrombin is responsible for ap up-regulation of PAR-1 which

can trigger the proliferation of fibroblasts .as well.as tLhe

formation of platelet thrombus.

By their mechanism of action, PAR-1 antagonists can thus.

. prevent atrial dilation, fibroblast proliferation aﬁd 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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6.05 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 aggregati on and
antithronboti:c "activities of PAR-1 antagoni sts have

, ‘f(ﬁg&ﬁmw Ln a guinea pig nodel of arterial PﬁTefgl,;ZOﬂ?mSﬁO%

ronbosrs, which has-veryzpigh henmodynam c s
stress. In a vascul ar bed, "an endothelial 15 | esion
cause S the intravascular formati on of a -
platelet-rich thronbus that will gradually occlude
e Yeddhervessal toakumRay EQ@'QE?%S&@toﬁggﬁﬁggééégﬁng PAR-1

process is strongly activated by thronbin via

HESEEHLEPs 2NEhBI VAP L WS i Béd2Fhothe present

i nvemktepihayve denonstrated that they are capable 20

of a aQnj.zl _ - cept or,s ' S ayi
thro%%%sgﬁgé%ggi%ﬁ?‘%%%%?%gfgﬁ'L%qgg'¥%285f%g%ésééﬁéfse they
teoRdatteUISERY §GFRearpr§si{PARVEipleeptefs &F m $&r2C0 g on
ArQ iRAN) .wddd agheddONcby wean@krargheen Mash@sfents of the

light in the presence.of a photosensitizi agent .

ERASU BANGAr A nSUALeEC | REPaUSROUSHS) HAmapae gRatography
cgardei dnentdothetédmniffyd .carotid flowrate is
quant;f,gdsusing a Transonic flow probe. The tine

required to conpletely occlude the carotid (flow rate

of OY"fs RBABGFed:S WBRSGOPPIA7894PEY/ EB2007/ 056686 ure of
i20fMetrhods: iAf t entshgani mddsanest hetdzed( 60algdegories) . A
tﬂ%%&gggémgagé%$gﬁﬁignfgrtégafﬁngﬂé}nﬁﬁtS%yab5r0ximately 2 cm

Tresecte

.is performed at the level of the fourth intercostal space

towards the left forefoot. A ligature (4-0 silk, CCl needle,
Ethicon) is passed around the lefl coronary artery 1 mm from
its origin. A surgical knot, sufficiently tight to completely
occlude the vessel, is tied around.the left coronary artery.
The continuously-recording electrocardicgram makes it possible.
to verify the satisfactory positicning of the ligature. Two
monthé after the procedure, the animals are again anesthetized
for an echocardiographic measurement of the cardiac cavities
and a measurement of blood véiocity within the myocardiun

using pulsed Doppler. Lastly, the animals are euthanized by

‘sddiuh pentobafbital 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 desCribéd‘in the present iﬁvention.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 echccardiography)
comparéd to untreated animals. . |

The present invention also relates to pharmaceutical
compositions ceontaining as an active ingredient a compound of
general formula (I), o¢r a pharmaceﬁtically—acceptable salt

therecf, mixed or combined with a suitable excipient. Such
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| aser is placed 4 nm above the artery. A flow probe
pl aced 5 upstream neasures occlusion time. Rose
Bengal (20 ng/kg) is admnistered by intravenous

v@g%b%hggg the vessel is irradiated at a “ﬁvebéﬂﬂhﬂwﬂkams
nmm

or 3 mn). PAR-1. thagonlsts are
adm ni stered by intravenouS route using a bolus (over
2 mn inmediately before adm nistration of Rose

" Bengal ) followed by 10 a 15-m nute perfusion which

c@%‘o@%t%ﬁ@ the | asaimd Sthdr pednon.ccResUliSiie, of solid or

Certain conpounds described in_the present invention
IHard Os RBRRCT hiat OR e P E 18BFe, 1aF+@1S atihi TSt | on
by IHEraMﬂﬂdu&xﬁﬁxﬁﬁmhenatjﬂnseﬁri]Oﬂﬁﬂlﬂfthﬂ$xbﬂ()tablets,
[ fare th Lon_of
p%l% gde%go?ﬁ%%{? Qi%s;g os%_gtg(rge tgga%%g?ttgp 01? gramllles
Cﬁ@ceb@lﬁgﬁvbhlépe %P%%ecmm@OSlTﬁ@naer|V%%l@@@lve ingredient

a2¢eeHdhHg tlo de PiAventieon aremalksa ofi wseohd bRe more inert
nt of atrijial fibrillati 20l n the case

t.r eat

BOEERTar 1 Bh G dPSEZER01 L VBT (e ovEHCBRAC" | pheotose  or
siilghe, andndesf t aqur isgbes dflave, Tums compvistutipng tihey also
ﬁ%@ﬁ&éats%bfs%nt:a% a8Nesi StRin ab&ualenf;lsbrIﬂdxaté%npﬂ@eone or
dlsturb%nce of henpstasis in the cavity of

"§FFat e4PAUFFRTR oFUCR pAfi ehiRIEATE | efarliﬂﬁeat (qfal talc, a

"cPBofebti | & atdaonideadet cuAnr-ababedad il lcgncantar atiransh.

of tﬁgonﬂgf aThecén?c@Aih ?I‘ﬁoha\f%rdeg?gy r Q%ﬁgn%géfatlon the

this accu tion in is responsi
f@élpﬁgﬁgaﬁﬁﬁnbﬁf1Fﬁ@i].Rﬂﬁﬁﬂ¥Q§&ﬁlFﬁigge@c@?ﬁﬁable solutions,
spepkhfesad OﬁmeLsEbbBQms@,&ﬁ@s a@nd/velenlasrghefc@lrtﬁahmg inert
doi\ Bl %t el.et He]iro er e%?)ano rIECham vaOf e Eall oils or
PARTT anFagonlsts can 't hus. révé%ﬁragf al “diiaton,
lfipbidbl pataiiiol-i f Suati oﬂO@P@SIW@rﬁou@aﬁor nrattnluﬁeu nsubstances
oﬁ:h@raur’dl’fa'ne of ; pudratd ent f§Hff%rx|aﬂ1?1fer omeaiﬂrﬂr@l sweetening,
g g : @&] _ ag%R _

nt ‘a%h?%t Y it &8 &ﬁa@?é%ﬁ"%é%@ s
prevéh@atkyeanmpos¢ULan$vékneapaeamtem&ﬂr|adm1nistratlon ' can
bE'b%EEEéEhQD TquQQHPOHQdE ofesgribed Loy &@F}ﬂ%es§ﬁgpen81ons
i hventi on 7/ 147824PCT/ EP2007/ 056086 21
ofe Pt 8d ﬁﬁatatﬁ%ly"%% Rap4Blec bt ahfagdhi2PHyng can be
uEAR=1waeeeptpt6p9ndn@rgvgﬁélngpauyemﬁfﬂahdzﬁlyﬁbl vegetable

%erkgleg).%ryﬂg%ﬁg\ydéf? &1 ar{%f&@églbusc%fbgadg?éseesters, for

use eraes er In a

' ewem@h@ -Fhhgk @iefﬂs@ oDOCHheR Wk evﬁétf%ﬁf@t?os@wlwe@rts Such

cbRgceXPEdi TRt MMBas WRMRALS aghithge¥AriOUSarticular wetting
n%ocardlal %ﬁYItIeS are conduct%_ %x echocardlﬁ%r%$Qy a
2GR0t Re armd e zed il ar . MEVHods f6The ShfRafcFEs  an
sapest heeizedSbyral Bz &% wn xt:emeb@f acidfdugcanen i geveral ways, -
f@fyggﬁa&ﬁﬁé r aﬂf Baxter; Lahor akpmleeﬁemrA tRoF acot O orating
o .

t he sternum of rOX|nateI 2 cmis

er pendj cul ar
E%F?Jojr%e%ﬁ atIEhes | dPelthSF THEIY | rﬁﬁéréBE%%Jratlon or by

hepatey i charrdsdime diefibrborehoat so Aok | gedpaeed 450 the form of |

rs,!an*fle 09&1589‘3 Pg%?t%&ﬁgcgﬂgtl %aﬁlaSé@dd%EQHgge&h%n sterile

t coronary ar romits orl

wglegi €&l Yenctny sfaw%u éﬁﬂﬁyt%%%tsmréb@rpm@tiéw just before

uegecl ude the vessel, is tied around the | eft coronary
At SIS Bt LAoUSL e Lecoril 1, 6le el 00adl S torseo
makes 1t POSSi bIe 0 VEri e sa afactnory P

opogeLitemi rq?gip@mlpﬁe thajat g@@taw/o 920 rsistig oaf t'ey the active

p%@@@@lur eaxal@ﬁeaﬁlsrrals%cﬁr €aggatpcanesthetbzed dO8i Aynthetic
choca raﬁg sur ene nt of the cardiac cavities

SR S e SR E 0¥ LBPOGRTYET T ty Wi thi h t ho
myocar di um usi ng pul sed Doppler. Lastly, the animals

are eut hani zed by scidium pentobarbital overdose
(160 ng/ kg, IP) for various
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15

20

., 25

. 25 histological neasurenents. The aninmals are
force-fed daily PAR-1 antagoni st products from24 h
after infarction until the animal is sacrificed.

Certain conpounds described in th <
|n¢§ﬁ% g have 30 shown fh?g they are ableepépgéﬁ&h}amﬁ
adm ni stration by oral rout® in doses fron110 100
ng/ kg/ d for 60 days, to reduce by 20%to 90% the
‘auricle surface (neasured by echocardi ography)

compatg oEQtP@r‘ig e%‘b?d lr[%!ls aJﬁ%ﬁ&%%%n‘ né’@rprt bgn creams,

al so rerates to pharmaceuti cal conposi tions
%ﬁ?ﬂ%%smlﬁgea§rﬁﬁsac@PVéhlH@?%%$en@°%?cﬁﬁﬁﬂﬁﬂﬂf(ﬁerosolsf for
gengnal. formula (1), or a pharnmaceutically-acceptable

sal t thereo m.xed. or,_conbin Lt h i e .
ex0|p|en§ d%@cﬁd W£}288% iﬁ%S%ﬁE%ﬁ%EPgﬁggféggESgufftlon and
ccoposi-ribhsn canuassurrad herd ogfmefaklexhfpiesnof - 001 g and
18%1 i d(ﬁeﬂéﬂw@ cmﬁééﬁ on@,%m si ons, botwocws Oper day,
osition
CHERERPELY abY ofiE= T ot Sre T 1976 “ddsaer Ob ool diise reaging
faapsdl. ésmor to Nb Packetcs)) amtlgeaaub@salﬁc&:an be used. In
suchcQmpPOsi §10Ng,e § I&%c@%ﬁ:' Vg ingredi-ent saccording & 0 qosing

the invention is m xed mnth one or nore inert

agicrEente, Suchhas Rateren: ScefPed o¥E198Gerde, JFhetosecific
fertsirki 68, tundersean argon flow. Such conpositions may
also i.n sy a [ u
exanp egon §d£ﬁ%$§§ﬁ§brlcaﬁ?gm§g%h ggén%?é§gnt javention
adEeargle ter tfa:r chrecedtor ﬁﬁﬂtaian@bht@ngc’(ﬂp@wnd accordlng to

g%%@@éi(:%ﬁﬂﬂﬁ' I l;8) Qs[ndi Mﬁbﬂh§f1 cardloﬁésbumﬂidagent as a
i,stration, the f

CERRLB8 EbRRa T ot 1 A 1 RE Gt ABP -6 LT ot release
USQSpEMSﬁﬂNSOveHUU$ﬂon$hesypupst@©dOEh¢R|¢@i@%ﬂﬂaﬁquhq; agent

abri%r ttolﬁedbh u§ﬂ£§pf‘é‘@@l@§ é’@n@r ’su%EhQQOEspQLYIQer@iopldogrel
etable oils or, |iqui in. Such_, np05|t|ons

cdSROPAEH ifle. T dHCES t&trﬁ’gnlbﬁ‘ﬂaﬂr oty tifdgr
exanpteoretid ngp Sweeltteininag, <t1mmz|ftemmg;t1blsa\mff| ngeorpresent

. ﬁﬁtvglglthbﬁl ngo Ss %e%élll&aclo%etll Orﬁ re of use in the

par ent er al nistration can pre er abl y,

TaRUEBHEUB? ﬁénaaai}@éfust%ommk&ﬁs t%éﬁ%@f@d‘@tépn of smooth

@Y &I 08811 AS (&e%&Jevlalra;tlswr ?{ﬁdﬂl@ﬁ e, foltrheth@: | oI ean and/or
wat er pyl ene _gl yco e

péﬁygo?lv%egeﬁeﬁjtlngeng:l i S% i Ege ]:ldl %%rr%gzl :aée QJI? ’endothellal

fibnpkttabl ecargaﬁf—cbé@blea%t, f@ll@boan@m@o@‘n hphsgleats  cancer

~ef 19t her suitable organic solvents. Such .25

conmposi tions can al.so contain. additives, in’

particul ar, wetting agents, isotonic agents,

enulsffiers, di spersants and stabiljzers. ,

Sterilization can be achieved in several ways, for

‘exanpl e by sterilizing filtration, by incorporating

sterilizing agents in the conposition, by irradiation

" or by 30 heating. Such conpositions cah al'so be

prepared in the formof sterile solid conpositions
that can be dissolved in sterile water or in any
other injectable sterile nediumjust before use.
Conpositions for rectal admnistration are
suppositories 35 or rectal capsules that contain, in
addition to the active product, excipients such as
cocoa butter, sem-synthetic glycerides or

- pol yet hyl ene glycols. W2007/ 147824PCT/ EP2007/ 056086
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23 Conpositions for topical adm nistration can
be creans, |otions, eye drops, nouth washes, nose
drops or aerosols, for exanple. Doses depend on
desired effect, treatnent duration and 5 _
WO 4T84t i on route, and are generally bet wBEHEROBHF6086
g and 1 g (preferably betwédn 0.005 g and 0.75 g) per.
day, preferably by oral route for an adult, with unit
doses ranging fromO0.1 ng to 500 ng of active
substance. Cenerally, the d will establish
sui tabl e dosing 10 accordi the patient's
factors of the case. According to a specific age,
wei ght - and gt behaspeeifd-c anbedi-nent . (hhe present
invention also relates to products containing a
conpound according to gener;l formula (1) and anot her
cardi ovascul ar agenf'as a 1% conbi nati on product for
si mul t aneous, separa ) 1 e in cardiovascul ar
therapy, the othe | arl agent able to be an
antipl atel et agenty as aspi *hWCﬁlgpkdpgre!,
ticl opi dine, abciximb, tirofiban or %ptl?lbatlde.
According to additional charatteristics of the

resent. 20 i nvention, conpounds of general fornula
%ﬁ% areé of use in the manufacture of a drug to
Rinkebresemies proliferation of snooth nuscle cells
(restangsks) apdiomnd,er the curative and/or

reventive treatnment of the proliferation of

nGoPheFT4rS® fi brobl ast, cardiofibroblast, glial,"
snoohidrugeh eoorhallarmear; 25cel ls. WO

-r?Q%E&ngﬁggECTlEP2007/056086 24 CLAI M5 1. Conmpounds of

general formula (l1): 5 (CH2)n -R3 wherein: Rl
repr és@Rt%: hal ogen, CN or NC2;

R3; represents:
phenyl substituted by one or more halogens or C1-Cg
‘alkyls; or a cyclohexyl;

as well as the—-therapeutically—acceptable salts or solvates

thereof.

2.  Compounds according to claim 1, wherein R; is
halogen, "R, 'is hYdrbéen; n equals 1 and_ Ra is phéhfi"
Substitutéd‘by one or more_ha;pgens or C1-Ce alkyls.

3. Compounds according to claim 1, wherein R, is cyano,
R, is hydrogen,‘n éqdalé 1 and Rs is phenyl subsiituted-by one

or more halogéns or C;-Cs alkyls.

4, Compounds according. to' claim 1, .wherein R: 1is
halogen, R; 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 Rz is cyclohexyl.

PR = e Y P S N PV
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10 R2 represents: hydrogen or hal ogen; n represents:
1 or 2; R3 represents: 15phenyl substituted by one or
nore . hal ogens or Cl-C6 al kyls; or a cycl ohexyl; as

he therapeutically-acceptable salts -
g%* gﬁégk thereof. : 202. Conpounds accordi ng ?gﬁ%g@pwpams

1; wherein RLis . - - hal& erl, -R2 is hydrogen; 41
.equals 1 and R3 is phenYi Substituted by one or nore
hal ogens or Cl1-C6 alkyls 3. Conpounds

according 4t i y-anor
h drogen %O%BaPHE &%%Eégnto 5 ;Pﬂ%gffggg 8m%§g
éné2o¢h¥ﬁﬁcgph§n@ééné of- @Lf@@wa'pkpﬁgzyl) ~pipergzin-1- yl]*

E@ BPOLKKLS: accordlng to claiml . wherein Rl is
a

g IS h u | s

PR Y Oy PO e RN o0 | S % ey -
mhepenqndﬂ is cyano, is hydrogen, n equals 1 and 1k3
b5 (¥l ARy 25 Y0 2007114 1824BCT FP200T056086. 26

. A conpound according to claim1 selected anong:

@r?3?33ﬂ%3r0 pheny1l) - 1- [ 4- (4-f | uor o- benzy1) - pi per azi n-
1- yAjchpropeheng).) ~1-[4- (4-methyl-benzyl) ~piperazin-1-yl]-

4: (s Fluoro benzyl) - pi perazi n-1-y1]-3-(2-fl uoro-ph
% 74
g pr openone;

%-%r&}ﬁéugﬁ@n@hfynﬁlJ[ﬂlx[zfaﬂl‘luéihéf)bfém@)ylpu péparapin-1-

- y¥prdp-apagone;

a}-; é%,]'e_c—'?}&&ggéﬁcgﬁ%’elr)i%f)'lf'—'[%‘l'(@%QE’A;}P—%%%%') PLperLazin; -

BL(->wrbnbheaor o- phenyl) - 1- [4 (4-fl uoro-benzyl)-pi pera

‘jul?'%LDX%luQ FORSRONET ) —1- [ AB -dimethyl- beanl) plpera21n—l

(4- nethyl benzy ) plpera

6- Di f 1l uoro- phenyl) - 1 [
%lﬁ%]fprﬁﬁfnﬁ?%penone :
@2(@-@%Dhﬂbmam¢ﬁbﬁnz&ﬂ }p@éetSZﬁnfﬂ%ﬁﬂﬂf¢k{beaz&ﬂﬁlmnro—
ﬂﬁaﬁyy)mpropenone,
1-[4- (4—Chloro-benzyl)-piperazin-1-y1]-3-(2, 6-difluoro-
phenvyl}-propenone;
3-(2, 6~Difluoro—phenyl}—lﬂ[44(3—methyl~benzyl)—pipér&z@n~1~
yl]—-propenone; ‘ o ‘
1-14-(3- Chloro.benzyl) plpera21n 1- yl] —(2{64difluqfo—
phenyl) —propenone; : .o : A e
3-(2, 6-Difluoro- phényl) ‘1—'[4—'(2—methyl—ben_£§_}i)_—p‘iperazj_n—.l'—‘_ '
yl} propenone, ‘ e - . |
(2 Chloro phenyl)— —[4—(3—methyl benzyl) plpera21n 1 yl]— :

' propenone,

E4 (4 Chloro benzyl)wplperaZJn 1-y1]~- 3%(2—ch%o;o—bhenyl)—
Propenone;
3-(2- Chloro—phenyl) -1- [4—(2 fluoro benzyl) -piperazin-1-yl]-
propenone;
3-(2-Chlorc—-phenyl)-1-[4-(2-methyl-benzyl)-piperazin-1-yl]-
propenone; o ‘
1-[4-({2-Chloro-benzyl}-piperazin~1-yl]-3-{(2-chloro-phenyl)-
propenone; : ‘ 7
3—(2—Chlo:ofphenyl)—1~[4~(3—flﬁoro—benzyl)—piperazin—l—yl}—

propenone;
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15 1-yl]- propenone;
1-[4-(3,4-Di fl uoro-benzyl)-pi perazin-1-yl]-3-(2,6-dif

| uor ophenyl) - pr openone; _
?%B%%%@T?gzlgggngﬁgzyé% pi perazin-I-yl]-3- (Zpgi%kih%%ame
3-(2,6-D fluoro-phenyl)-1- ﬁﬂ (3-net hyl - benzyl) - pi pera
zin-1- y1]-propenone;

1 [ 4- (3-Chl oro- benzyl) pi perazin-1-yl]-3-(2, 6-di f 1 uor

T §7E¥%#pfﬁg?§gggg 91313? %fﬁﬁzlnggﬁy? Benzj*?%ﬁ?%grgl)ip

Q#@PQPOHQESyI] pr openone; 3-(2-Chl or O Pheriyl)-1-

']D-[ openongio- pﬂie[wﬂ'iiéflqu—o(fp ﬁ@lﬂh}br@r-@@ﬁﬂﬁﬂeﬂpl%%razn_n 1-

(2-Chl or o- phenyl) -1- prOpenone;
@k?]@ﬂe&%ephenyl) 1- propenone;
3= (A-q2-Col-ohonbenzit )4-383 4 oiEionep-benzyl) -piperazin-1-
%? %%g%y Q-9éphenyl) - 1- propenone WO
007/ 147824PET/ EP2007/ 056086
I {%- 9 PiSdrere- B ~15i [ﬁer(ézufﬁufryrl?e%z}(lz ERPEEBZ AL
yl@nqqe@mﬁ@ne ( i | _
r - r
%@ gﬁ%grgggg%%#%) é?%ef%ﬁ%n ayL %f? - R? %r% Bhggyf)
HFQH?Hgﬂeero phenyl)-1-[4- (3, 4-di fl uoro-benzyl) - pi pera

Eﬁﬂlébydﬁ%ieﬁ D@@ﬁﬁ&ﬁ%plpera21n 1-yl}-3-(2, 6~difluoro-phenyl) -
3-(2,6-Di quoro phenyl)-1-[ 4- (2- ?Iuoro benzyl) pi pera
350 efonﬁl] pr openone;

21-[[24- (@2 CRElohox pemhil) - piiperaziin= 1= yl)] - B-ox2-pirbper phe-

g Lhn11Q i pLopenone;
1 (4- Cyclohex | met hyl - plpera2|n 1 g (2,6-difluoro
_ﬁﬁeﬁyffo Bt —Plpera21n 2 ~nitro—phenyl) -

p&@b&nbﬁecyclohexylnethyl plpera2|n 1- y1) 3- oxo- propen

I L
R IR P Brperas i - e B
byPpengrgpenone; 1- (4- Cyclohexylnethyl

3pgRazhotoydnerd; ) 2-1H (U0EgcpbREY F)me tHAPIRRRE z in-1- yl)—
pro&z Chl or o- phenyl) - 1 (4-cycl ohexyl et hyl - plpera2|n 1

none;
1- [4 (4— Fluoro benzyl) -piperazin-1-y1]-3-(2- nltIOMPhenyl)—

propenone,
1-{4- (4-Methyl- benzyl) plpera21n i-yl]-3- (2 nltro phenyl)—

:progenone,
25

1-[4-(3, 4~ D%fluoro benzyl) piperazin*lfyl]—3—(24nitro—phenyl)mrj

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

propenone;

1-[4-(3-Methyl-benzyl)" plpera21n 1-y1]- —(2—nitrbiphenyl)—

propenone; ) . . _
1-[4~(2, 6~ Dlmethy1 benzyi) plpera21n 1-y1]-3- (2~nitro—phenyl)—

propenone;
3-(2,6- leiuoro—phenyl)~1—(4—phenethyl—piperazinwlmyl};
propenone; _
3-(2-Chloro-phenyl)-1-(4-phenethyl-piperazin-l-yl)-propenone;
3—(2—Chloro—phenyl)—1—{4—{2—(4—fluoro~phenyl)fethyl}—

piperazin-l-yl}-propenaone;
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20 propenone;.

1-[4- (4Fl uor o- benzyl) - pi perazi n-1-y1]-3-(2-nitro-phen

yl) - propenone;.

ﬁvgéw%ﬁﬂggﬁgzgggﬁgfy}£5plpera2|n ! Y'] 3-(2 Q&%&gM'ggams

J- 14- (3, 4-pj fl uor o- benzy1) i perazi n-1-y1]-3-(2-nitro

- phenyl)- .. propenone;

1-[4-(47Chl G o-benzyl) - pi perazi n-1-y1] - 3-(2-ni tro-phe

nyl 1pr openone;’ , _ o

5. [ HoTB- NER hyiRBEREYIF] PP bl BerSEARTRIf 1] S3LES. riRd o-gplvates
herydy£. 30pr openone; -

1-[4- (2, 6-D net hyl - benzyl) - pi perazin-11]-3-(2-nitro-p

henyl) - propenone; . ,

3- (2, 6+ Di FruBPBLHhetyAYEAH IoheRBt AV 1EHF pekazin-11-5p1 6, for
hsepaopenne;. 35

3-(2-Cnhl or o- phenyl) - 1- (4- phenet hyl - pi perazi n-1-y1) - pr
openone;

3- (2-Thl oPo-paidmdl ) of- {dr¢payatifduyofd- piramplndst hyf | meneral
EQeR@Zd Nedy VdedHQRENeREeoneWBf the claims 1 to 6, comprised
2007/ 147824PCT/ EP20 /0560%5 27 .as mg%% as 1 ¢
PherHpAAtEaFR Y A ceptHbI '@ FEAEE 1 AhY SoldFaeEs ! fornula (11)

t her eof . 7. Conpounds according to one of the
clains 1 to 6, for use & a drug. © 8. A net hod
of preparation of conpay f genetal formula (I)

according to one of t ainmg 1 to & conprised of

t he condensation of a prer nedi at e of genera
formula (11) 10 wherein RiRand [R2 are defined as in
the description of general forrmula (1) of claiml1, X
can represent a |eaving group-such 15 as chlorine or

- Dhezior &or es@R: ydr deflinedi h an e néesdrigdgrienalof general

fordula (Gh! e ENaBk 20 W@Q&ﬁiﬂxﬁﬁ%s&h@pﬁei%ﬁk§n@ roup &uch
ro The intermedi ate optai ned, of

rotective. up. : . ,
f%%ngPé?f¥%ﬁ 1:ax?|gan represent ydroxyl, with an amine of
general formula -(III) .

wheréin -P; .represents a pﬁoteptive_ group.-, The :inte;mediéte

obtained, of general Fformula (IV)

wherein Ri,' R, and P; are defined as 'previously,' vields
compounds of general formula (I) after deprotection and
reaction of the amine achieved either with a reagent of
general formula Rs3(CH»).Y wherein R; is defined . as previously

and'Y represents a leaving group such as, for example, Cl, Br,
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25 wherein R, R2 and P1 are defined as previously,

yi el ds conpounds of general fornmula (1) after
deprotection and reaction of the am ne achieved

either with a reagent of general fornula R3( % Y
WRSPU'A7588 i s defined as previously and Y reptEERA7S6086
a | eaving group such as, f of exanple, d, Br, WO

2007/ 147824PCT/ EP2007/ 056086 28 I, OSQ2CH3, OS2 CF3

or O-tosyl, or with an aldehyde of formula

1- erej d n are flne
pfev%@%ﬁﬁ SHQ 3 qg'& tﬁsgﬂ ofwﬁFep gd %ﬂe of formula
]&mtﬁcbluhds—@“ﬁo gdrearedin Rs arftbrrm@lras @Efl&@@@&jlmmgu@hg

of the cl ai MRednd® &r COPPELSLG & Ob £t h@om%@sa&f%eneral

an I nfernmedi ate of general ornul @
H R A S Hod B SANEbdsI i fromerised
eﬂ1thﬂruendhngenebalofcnnnﬂni&?ﬁpd&hbbThfdenéiAIVféﬁmula (I1)

wherein n and R3 are defilRed as pPeviously yielding
10.

Phar maceuti cal conpositonsycon aanng as an active

i ngredi ent at | east .one

the 15 |l:ainms 1 to 6, in™0nbrpation with a

phar maceuti cal | y-accept abl e vehi & e, 11.

Whg'}:%'llﬂlsﬁipr;_a genmound aseondt ng: terceneusl ythecicla Mhine of
erag orm&Te n@pufacture of a thromnbin-receptor

g%n A5onitSE™ 1226 r ug. 12. The use of a

compound .according toHone f the clains ' 1 to 6 for

t he manufacture of a dr fr-the curative and/ or

preventive treatnent ofdisordésnratated to PAR 1

(proteaSe- .. 25 activated regeptor-1) abtivation.

13. The use of a conpound according to brie of the
WheLEAE 10t 02BC f Ofs t RESnaAtt Heedr &%f PARVAREFHY atdicdding  to

caggoegatki 08 eetgral formula (I).

" 106. 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 compeund gccording to one’ of the -claims
1 to 6 for the manufacture of a thrombln receptor antagonlst"

drug

" 12. The use of a compound accordlng to one of the clalms

1 to 6 for the manufacture of a drug fér” 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 tc 6 for the manufacture of an antiplatelet aggregation

drug.




30 WD 2007/ 147824PCT/ EP2007/ 056086 29 , 14. The
use of a conmpound according to one of the clains 1 to
6. for the manufacture of a drug for the curative .
ventive treatnent of arterial and/

gﬁﬁ%ﬁ%ﬁ%&%. 515. The use'ogga compound accorgﬁﬁéﬁﬁgﬂ%amﬁ
one of the clains 1 to 6 for the manufacture of a
drug for the curative and/or preventive treatnent of
stabl e angi na, heart rhythm di sorders, cerebra
vascuj ar [ t e [ rtension .
yocardl al nfarct on, o UdemtRETEER5AP N ehe clains
doifobndcacebedmARUE RCBHAES off t AedETSi FRT 1Lh® Gurafive and/or
phevemnufacirdaemoht ac firag: £:0ra it Badeor atdveuand@nbosis.
preventive treatnent of atrial fibrillation and
myocardi al renodeling. 15 17. The use of a conpound

S accordingThe vae of 2 hecmpaintg accpripng torcrqeot the claims

mepyf actukernt AafhidgefWfe the guiald VRN Orcurative and/or

reventive treatnment of acute coronary s¥ndrones. ,

BIENTHE &§§a6?1e%tc8ﬁ'p%%g%{%cacr%ang £8-bnEBE petsorders,
cémdhmel vatoul@ad oacthéemenuf hetur e fefillaedr bhypeatension or
hobibids Hhhenpaplifgration of smooth nuscle cells.

(restenosis). ._ .. 19. The use of a conpound
10 according to one of the clains 25 1 to. 6-for the

manufiact urBe ud @F H ugbrdgdanidhecceud atd veo atd OFf the claims

revept Ly [ ea n f_infl i.sorders, .
gu??mﬁa??gd%%%a%%%?%agc}s%ﬁeoiOnf?slta (ili]%{a%/ %r:gcélseesc,dratlve and/or

rfgusTdsive denesd tgpmdnt of n ahrigdi c fibykkladiigwasend myocardial
PatdNtis,gor skin diseases. 3020. The use of a
15 conmpound according to one of the clains 1 to 6 for
- the manufacture of a drug for the curative and/or
preveét.i vehe resd menta gfordoangr eccbedatg ore afne of the claims
fn@&tﬁ%é@' tv[hé | RO RS LI O QIO AS Ol d Alat ive and/or
snoot h muscl e or cancer cells. 35 730 21. A
R VEohF 28 TISTY & PEASF GRECRIYTHSUMETRRESr di ng to o
one of the clains 1 to 6 and anot her cardi ovascul ar
20 39enhgas &,cqnhl NAl 0N ALOdUG! AL A1 IANGOUSE ‘tae clains
separate or .tinme-rel’ease use in cardrovascul ar _
Y hécapy. for the memrEHicreac®br dfngd¥es it mizdiibit  the
oM EeRat hen dhemeandinyaseutal 1 ageds tesoahs) . a
anti pl at el et aggregati on agent such as aspirin,
cl opi dogrel , ticlopidine,. abciximb, tirofiban.or
epti EPbatTlde. use of a compound according to Qné of the claims

-25_ 1 ta.6.for the manufaéture,of a drug for the. gurative and/or

preventive treatment of inflammatory disorders, pulmonary
diseasés, gastrointestinal diseases, fibrosis development in

chronic liver disease patients or skin diseases. . .

30 20. The uSé:of a compound according te one,df:the claims
7 1 to 6 for the manufacture of a drug for the'curativé.ana/or
preventive treatment of the proliferation of ' éndothelial,
fibrdblast, cardiofibroblast, glial, smooth muscle or cancer
cells.
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21. A product containing at least cne compound according
to one of the claims 1 to 6 and another cardicovascular agent
as a combination product for simultaneous, separate or time-

release use in cardiovascular therapy.

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
eptifibatice. .




