1SANUARy aOO7 NOVEL ASSOCI ATl ON CONSI STI NG o)
ANTI - ATHEROTHROVBOTI C AGENT AND OF A PLATELE?':%IEANUA Ry Ro0TF

ANTI AGGREGATI NG AGENT The new i nvention relates to a

Nogﬁl‘_’VAgﬁ@g%& %ﬁgg?gg% %&%\'ﬁ ﬁ@%ﬁgg&&% g‘bﬁ@ﬁ&kw’r‘%ﬂm OF

phar maceuti cal conpositions containing them More
specifically, the present invention relates to the
associ ation of a specific TP receptor antagoni st and

cl opi.dogrel . 5 Thronmboxane A2 (TXA9) is.an _unstable
Th BPRHBIAEn 51158t 4 Ao FEOHEIE St ShPRYBPoRae fgpnt and an

ol BRI R Yt oot

al so a powerful vasoconstrictor which has cel

proliferatiye and .pro-.adhesive properti.es. .TXA2.an
v Rt raf Bt preSe o <R fr o (P SFRCGHiGR 058 SPecife TP receptor
antSSRRGh@YlofRBAPGR- PGH2) , 1o HETEs and isoprostanes

exert their action by way of common receptors called TP

receptors (thronboxane - prostaglandins -

endoper oxi .~ Nuner o resear.ch studjes have recentl
s TgaRREe e EERba TSR GRARURC oF sChEPn 2 RE RS iborves
in BeSReioRtedis ttinideuLXe@issis¥elaplDELket | TitofbokdHeONbR*Ap@verful
in the cardiovascul ar and neurovascul ar sys

A2 in. . tems,
plapgleiragtisaien bainis aden p owverfiuh gasecersseqippwhich thas gl pgoliferative and

P, Lfication EP 648 741 have been found to be
P“b%&%ﬁ%ﬁﬁgﬁﬁﬁ%§e|ective antagonists of TP receptors, to

be active via the oral route and to have a | ong
duratjon of action. Mre specifical]y, the conpound
TXgt sk ftien mefapofes s§ Fagqnipacifigch g Fniepgyy eﬂhﬁﬁgﬁl’%%
10 H]E;’I?gea d; (i)gog JRAEs IeRedk htﬁfifrsécﬁbﬂfb}ﬁ'@va?pt)f CBIlYorP HcBptbRORRled TP

arnmaceuti ca
receptors (thromboxane — prostaglandins — endoperoxides).

Numerous research studies have recently been carried out with the aim of preventing
phenomena associated with the excessive production of thromboxane A, in the
cardiovascular and neurovascular systems. Among such antagonists, those described in the
15 Patent Specification EP 648 741 have been found to be powerful and selective antagonists

of TP receptors, to be active via the oral route and to have a long duration of action.

More specifically, the compound (A) of formula (I) :
*) NHSO@Q

(CH,);—CO,H

@
H,C

in racemic form or in the form of an optically pure isomer and also pharmaceutically

20  acceptable salts thereof, has been found to be a powerful anti-atherothrombotic agent.
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20 acceptable salts thereof, has been foundat 00
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power ful anti-atherothronbotic agent. -2-

a specific antagonist of TP receptors, nore especially

a specific antagonist of thronmboxane A2 and of

pr ost agl andi n- endoper oxi de (PG&2- PGH2) receptors,

inparting to that conmpound-&-powerful atherothronbotic

effect. In general, the formation of a thronbus after
Cotnp¢uingr &£ 104 s;&mifai dneagonist pl HB uecpiesy hiose Especinllp atsherific antagonist

of %g:}qs r aCt ' ﬁ Q%’ge n t e gﬁ;: %&g%&%{(,ﬂg 19{7}?3 %{9‘[ re?crégtotrsh ?mpartmg

to tﬁﬁ%ﬁﬁ%{m&&g@%%%ﬁ&h}&ﬁoo%%@féctf' ow. This phenonenon
s cal t herot hronbosis. Collagen is present in the

basal | am na of the vascular wall and is the

determ ning factor _for the thronbogenic
In G QR O B IR i S FegiDeAIG plagye results from
the E’ﬁt@fa@ﬁ@ﬁ b&dRes ﬂf%r!:lﬂbﬁlahﬂ§ plakd)te §11(Pfhetc}8ﬁa%| dfa8EPashPKARna of the
pl ace via the collagen feceptor and involves the

vasglhe s¢rslethsliumhecxpbsadeltet she thledd Hewi vEhis ophemgnanhei is  called
mh]%ﬁglg ti.on. Platelet activation is acconpani ed by the
PPBEPEPYBH of two principal agonists, ADP and
t hronboxane A2, which bind to their respective
receptors (P2Y TP) on the adjacent platelets and
Coliagsniis prasere in dheeBasshlamine pf Heeyaseulargyeleged isome desrmpmg factor

forV\]kil tﬁ;é %?%o?gﬁ%ggtof htﬂigfgqedtcg sqgs(ijon%§n 111?151{ dqg aﬁl%aﬁ@d' ator,

ane ary fmedi at or
which is forned in t he actlvated platelets from
arachi donic acid via cycl 0o-oxygenase 1. Thronboxane A2

Plajelt 29hpsioy o thst BRres 19f Shd 6eHagen (Ekes |pdase i@ e golipgen receptor and
111V91>(/§§ Hﬁ%ﬁh@sﬁ‘orpéﬁqthgglate\{& CtHJ:lﬁﬁctl\Q@ ibn @ﬁﬂ?&? %E% b on)

and pronotes t roliferation and
infiltration of the wall. Anobng the antl-platelet

reatments currentl [ aspi.rin allows the
Plafelf A5 E AR BrEccaTaRERD DS §houBaIian oF PYATF BAD 3Gl ADP and
thr¥fibb:8mn€ | P WRIGH &lind B théF Seedd Rl RlceROS" @234 I PF) on the adjacent
platelets and amplify the adhesion and platelet aggregation.

ADP is also present in the blood as a circulating mediator, while thromboxane A, is a
powerful secondary mediator which is formed in the activated platelets from arachidonic

acid via cyclo-oxygenase 1.

Thromboxane A; not only promotes thrombosis but also induces a dysfunction of the
vascular wall (vasoconstriction) and promotes the proliferation and inflammatory

infiltration of the wall.

Among the anti-platelet treatments currently available, aspirin allows the inhibition of
platelet production from thromboxane A,, while clopidogrel inhibits platelet aggregation
induced by ADP.

ADP and thromboxane A, play an important and complementary role in the formation of

the arterial thrombus.
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i nduced by ADP. ADP and thronmboxane A2 pl ay

i nportant and conpl ementary role in the fo&%iMUARY KA007F

25 the arterial thrombus. SANUARy door -3 Conpound A
acts by bl ocking platel et aggregation i nduced by

t hronboxane A2 and the other TP receptor |igands,

what ever their origin, platebet or extra-platelet. It
further acts by inhibiting vasoconstriction induced by
t hronboxane A2 and by opposing endothelial dysfinetion

dt i f ti d infl Li f th I
CO%gmu?cp 5 %ﬁoia%\bg 5% eI ,a'ggrﬁgﬁtﬂmgﬁlégp@?mt thyaboxane A and the

oth@S PP ?écéﬂSﬂoPH ds CORROMR theft WM i) éﬁz{taei S0g68lp1at@kt, ovs,
surpris ngl%, a synergy to be obtained in terns of

It farthdér-actsrigninbibitingaetspadnsiyictibm irfdaced by dramnbexane pcunddylopposing

enffie SRRREh Sl s UBA Sh et 1 SRR R
associ ate those two conmpounds in order to envisage a

new t herapeutic approach. 10 Surprisingly, it has been
Wef bamednavh doundy en desoes.athrio theodssewapount conpmad A with clopidogrel

cl opi dogrel allows ubst anti.al_syner t o be.obt aj.ned
i RaPRE gy Serom PR AR LB T e BBun RS
In fREesR@e ddnIBuaRYA t:eacdbpigo@tl Adieord tdBplatelr @iffeldht pathways of
associ ation allowed an inprovenent in the anti-

plaialil GEBGEREOTE i wes cwpanlia e ENEREeP Lol RYPATe thse Gwo compounds in
ongﬁLJéggggéygggﬁﬁgﬁ&gﬁg%ﬁ%?gggregat|on ex vivo. 15 In

e cour tes was shown that the
Suhikinglyh it beérc foaad ithit the stodaigmosfitdmousd Apotienipidige allows
in the presence of cl opidogrel and increases

sulgRpHE NG 2y §bBE AREInSH TaHamS @ﬁﬁ?%ﬁyywtmfh&%@é@éﬂw been foreseen
ﬁoﬁpﬂgﬁfea%ﬂll:lﬁ Bpﬁfeqﬁ&%fuﬁ% hf’}%is a366Ha hRswhPm ﬁn&QQQn%nit I’%lglg the anti-

accept a ty pro n the associ ati ons ‘accor
thrommbotreefifery emaluated byoim aninblitioA)of motlagdnapitched rpddteletagdregation ex

Vivo.

In the course of that test it was shown that the anti-thrombotic activity of compound A is
potentiated in the presence of clopidogrel and increases in extremely substantial and
entirely unforeseeable manner. Furthermore, that association has a good acceptability

profile.

In the associations according to the invention, compound (A) and clopidogrel can be

present in the form of pharmaceutically acceptable salts.

Among the addition salts of compound (A) there may be mentioned, without implying any
limitation, addition salts with a pharmaceutically acceptable base, such as sodium,
potassium, fert-butylamine and diethylamine salts etc..

Preference will be given to the use of the sodium salt.

Among the addition salts of clopidogrel, preference will be given to the hydrogen sulphate.
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salts. Among the addition salts of conpoundl(®& RNDARY
may be nentioned, without inplying any limtation,
addition salts with a pharmaceutically acceptabl e base,
such as sodium potassium tert-butylam ne and

di et hyl ani ne salts etc.. Prefference will be given to

the use of the sodiumsalt. 25 Anrong the addition salts

of cl opidogrel, preference will be given to the

dr ogen. sul phate. 126~ SANUAR2 e O : 7 - n._the
In %saa&q%%qoaﬁ beridiai i ﬁge getg, eorpeerndoit) F&%‘%ﬁ@ﬁ»ﬁw thy absolute

com{RtfiaRRy has the absolute configuration (R). The

present invention relates also to pharmaceutica

conposi tions conprising an association of conmpound (A)

and cl opi dogrel ere appropriate in the formof 5 ..
The | BeTRER o PRl JelAtes oflehbite POATIRSCUo] OROSOR RBrising an
assOBR GO P @Bhb&IR (RSN dnd RAFIAIEIC wiRtE! MpBtrite AAOME form of

t he pharnmaceuti cal conpositions according to the
pharmaeeitticelly eérspeableasaltbetogethert Wish@ue mp meore sippioprhte yingrh g®a-toxic
eXg.hattare suitable for oral, parenteral or nasa

a0 i stration, tablets or dragees, sublingual tablets,

gel ati n capsul es, suppositories, 10 creans, ointnents,

dermal gels etc.. The dosage can be varied according to
Ameng Hig phamasautial eiorppsisipns Heceghgd ¢ dhe inMention there may be

meﬁg di Shéat 'e%ﬁ:ciraﬁgt ol dth%l SQe ! gﬁtagfée f&?dor?ﬁ' Si}ént%fal t gre nasal
patient. I'n e conmpositions according to the

adininveritioon tabldie @andugés, aubliahaiblste, igolgtiedi@nilss, aguppoditories,
t he r.ange fron1% to 300 ng for compound (A) and from 10

crepssUBiIRGLSs 85mal 8pls Gtsgr el . 15 The conpositi ons

according to the invention are accordingly useful in

the treatnent of cardiovascular illnesses involving
The hbvsagst carabe orriefl abPondegept dresnand ahd gevenity v the condition, the
adItII{ISS%%a%glq troute and also the age and weight of the patient.

In the compositions according to the invention, the amounts of the active ingredients are in

the range from 1 to 300 mg for compound (A) and from 10 to 600 mg for clopidogrel.

The compositions according to the invention are accordingly useful in the treatment of
cardiovascular illnesses involving the activation of TP receptors and also in the treatment
of the consequences of those illnesses. Those conditions include, without implying any
limitation, acute coronary syndrome, stable or unstable angina, endothelial dysfunction,
vascular illnesses associated with atherosclerosis, hypertension, diabetes and heart failure,
and in the prevention and treatment of disorders of the vascular, cardiovascular or
neurovascular system and of thrombo-embolic disorders associated especially with
atherosclerosis, auricular fibrillation and invasive surgical procedures in cardiology,
neurology, vascular pathology and radiology (angioplasty, installation of stents, bypasses,

catheters etc.).
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acute coronary syndrone, stable or unstabl e angina,
endot hel i al dysfunction, vascular illnesses associ ated
wi th at heroscl erosis, hypertension, diabetes and heart
failure, 20 and in the preveftion and treatnent of
di sorders of the vascul ar, cardi ovascul ar or
Meaasuremeasdihainhytsinesi catldgentintdived mimeletdeatdeatich sor der s
associ at ed pecially with atherosclerosis, auricular
10 mg0f qompons Prbel Ferdgpist ware pinypisttderaliyfor three days to
18 GRLAREOviouB§ UL ith Y8SEL b RE1RRIBRY 38Y . The effect
ra&iologe%ggﬁg?oplasty, inst%l?af@ongg$ %ié??%i ¢ effect of the
assbyjptes eScommpamni et ardsclepidogrel WaNtdjaret=olh tie dfaswieompbund A
f. the inhibition of collagen-induced platelet
an%ﬁ@?g@@??ﬁhmf§“ﬁﬂi5??@$ﬂ%ound A and 75 ng of
In HeQRuRWrehe WRI ShaGuTtdtsteahRilitnald plat Rl ad HEES oH2Y SilCinduced
18 volunteers previously treated with 75 Trg of
by cloUpgedo@r pf/nflpwag cdrykiedThe nehfientg the tldtelet aggogitiahi @ncitrated
of conpqund nd cl opi dogrel was conpared with the
oo b SRS S nahake S48 RIBEIUETFel  adni ni st er ed
separately. In the course of the test, the percentage
inhibition of platelet aggregation ex vivo induced by
The vdshligiebrtainsd prg/asifdllovess cal cul at ed by nmeasuring the
pl at.el et . aggregati on,on citrate l.atelet-rich plasna
- s T PP RERaneT s SroleaTRas o TR ou t
— oRhAhRERIH & AhidUrbiMSis obth readdBI1R o5 iifiAliki0R Of
conpgbndlA oﬁﬂ%¥§g%wnwﬁgéﬁglf% 35 Qﬁfﬁﬂﬁ%thon, -
— adiminissaticat odnhofaswicapbn adr @mmpountdt & awh clopiidgrel dedds 86 62 %
i.nhibition, - adm nistration of the association of
CBMREIHd A and cl opi dogrel |eads to 62 % inhibition.
The results show very clearly that adm nistration of

those two conmpounds in association
The results show very clearly that administration of those two compounds in association

allows a synergy effect to be obtained in terms of collagen-induced platelet aggregation.
That anti-aggregation effect obtained by virtue of the association is accordingly superior to
the sum of the effects of the two products taken separately. There is nothing in the
literature to suggest that type of result.

The results suggest that the association may prove to be beneficial in acute or chronic
conditions requiring an increased anti-thrombotic effect associated with a vascular effect

(acute treatment or secondary prevention of neurovascular or cardiovascular illnesses).
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anti-aggregation effect obtained by virtue of the
association is accordingly superior to the sumof the
effects of the two products taken separately. There is
nothing in the literature t8-suggest that type of
result. The results suggest that the association may
prove to be beneficial in acute or chronic 20
conditions requiring an increased anti-thronbotic
effect associated with a vascular effect (acute
treatnent or secondary prQﬁJ gn of neurovascul ar or
cardi ovascul ar ill nesses). f y aaof -6 CLAIMS 1-
Associ ation of conpound (A) of formula (1), optionally
Ln the form of a al is r,. r.one of its .
1- Seariien oF Fodpe a8 ob il LR ptonaly i Bk Bima b fupotisat isomer,
or 0(5}% fo ht%sphﬁﬁﬁﬁé'(ﬁféﬁl‘l‘} ' %E}Ltﬁbl@cgﬁﬁt apl® SHidctrel or one of its
-C-cl CH,); CO H 2- Association
ph@n@@@umﬁ@ya@mpmhknmhs characterlsed in that compound
(A) is in the formof the optical isoner of (R
configuration. 3- Association accor,
1 or claim2, ; ' ROt +ad porrdl (A) s in
the formof t . iation
according to a laims 1, 2 or 3, chardbterised
in that qhgg" in the formof the hydrogen
sul phate. 5= Pha naceutlcal conposition conprising as
active ingredi enygpan-egpaci ation of

2- Association according to claim 1, characterised in that compound (A) is in the form of

the optical isomer of (R) configuration.

3- Association according to either claim 1 or claim 2, characterised in that compound (A)

1s in the form of the sodium salt.

4- Association according to any one of claims 1, 2 or 3, characterised in that clopidogrel is

in the form of the hydrogen sulphate.

5- Pharmaceutical composition comprising as active ingredients an association of
compound (A), optionally in the form of an optical isomer, or one of its pharmaceutically
acceptable salts, and clopidogrel or one of its pharmaceutically acceptable salts, in

combination with one or more pharmaceutically acceptable, inert excipients or carriers.

6- Pharmaceutical composition according to claim 5, characterised in that compound (A) is

in the form of the optical isomer of (R) configuration.

7- Pharmaceutical composition according to either claim 5 or claim 6, characterised in that

compound (A) is in the form of the sodium salt.
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salts, and cl opidogrel or one of its phannaceutically
acceptable salts, in 15 conbination with one or nore
pharmaceutically acceptable, inert excipients or
carriers. 6- Pharmaceutical -éonposition according to
claimb5, characterised in that conmpound (A) is in the
formof the optical isomer of (R) configuration. 7-
Phar maceut. i cal osi tion accordin Q0 either claim5, .
8- Pharppequbr CO&W]&@? \SEPUEMEth AN Qe 0% &iﬁ%\a Rl © (&) charpgierised in
thal e pii8L gfln&ﬂbefoaﬁ%ma@a% nsfiphils. Pharmaceuti cal
n%05|t|on according t y ong ? claims 5, 6 or 7,
characterlsed in that clopidogrel is in the form of
he hydr.ogen sul hate Phar maceut i cal |t on
OGOy DR ECiF B &7 ALY 856 61 S0 TS oo oL gsadn that
the:t ﬁﬁ‘&unt&t BE a STRURERdRNtA&E M Qhé P&g@&iv%maﬁge@rcﬁ” frdntN® 300 mg for
respective ranges of from!| for 5 conpound

coripyurdr{d.) fnd frow0l @ o @O(l)ng@rft:blpldﬂgmh dogr el . 10-
Phar maceuti cal conposition according to any one of
claimse 5to 9, for use in the treatnent of

10CRHGhinBMa% 64| mpdsitidS&esrdinty @) ¥hent e Atk VRtd ON f&@f uskPin the
recegtors and also in the treatnent of the

tregigisaeoilienéioyassplar pidnpesas|inydyigadhe adgtivappy ofiddeigespierd and also in
' for use in the
theﬁ?éem?a édt%%’ﬂf’é c%ﬁgeﬁglgﬂc%gfsf %Ogé @g%@s&% ndrome, stable or
unst abl e angi na, endothellal dysfunctlon vascular

ill nesses _associated with atheroscl erosi
HySieneesydrdreonmogisen sscodmera gy 4. for ase > léhei teaimgat of acute

codh& e%&ﬂl%ﬁlea@ﬁbferﬁaﬁlﬁ%ie i 1‘[?3 SREARESI Qlfys g@tlo\ff ASEHLBE illnesses

car ascul ar or neurovas system an
assbbiaetbwite mitbkioscleiosioy dgpateasionc idatbetts esplebeat |filmet bnd in the
0Si S ul ar, |br|%hat|o and inva5|ve

at her osc ri
preSgroa GegBeh PSS ToREn it dagFul e GROIoB g ) S8 i svasculan
systém Padh e agndeh®licoiRBMers associated especially with atherosclerosis,

auricular fibrillation and invasive surgical procedures in cardiology, neurology, vascular

pathology and radiology.



