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-1 NOVEL ASSQOCI ATI ON CONSI STI NG OF AN
ANTI - ATHEROTHROMBOTI C AGENT AND OF A PLATELET
ANTI AGGREGATI NG AGENT The new invention relates to a

B SSERAAN EPnls i BilAv i @gﬁ %@% oAORBENT Mo oF

phar maceut i cal conp03|t|ons COo em More

specifically, the present invention relates to the

associ ation of a specific TP receptor ant agoni st and

clopldogrel 5 Thronboxane A, Is.an unstable
TheeyBY§IEen aplaigs de ﬁ.r@ws&ocaemcal whm: hnt} athpipifgpipegic pgent and an

t
i RRRE RERENTS! ReA DR ERIc] QATRUIAAL conBRgan
al so a powerful vasoconstrictor which has ceI
rolif ratiye and r o-.adhesi ve operti.es.
Mage fRee! FFéﬁ FPfeé‘%“tdE VeRfigR B Hfﬁﬁf%&ﬁéﬁsd’c%eﬁ ofa Spemfac TP receptor
ant8EHRR AN ¥IoPRD ekl C2- PGH2), 10 HETEs and isoprostanes
exert their action by way of common receptors called TP

receptors (thronboxane - prostaglandins -

ero Nuner ous. r es rch t udj es have r nt |
TBRREE e EX B SISl SRAPGRC of kg 2 EERG hanitbolved
in ﬂl%%ﬁﬂio@tm@ééls%ﬂﬁlﬂéﬂ&lﬁéﬁ?&@ﬁés\éﬁlap NeALEE | DitoRbok e NPRXERRVerful
in the cardiovascul ar and neurovascul ar systens.

DlafRhtgtisalion b aion s eeserh ute capsut B bich has el 1ol frative and

P cation EP 648 741 have been found to be
pK)QﬁSQ? §Q§8%6é8|ectlve antagonists of TP receptors, to

be active via the oral route and to have a | ong
duration of actjon. Mre speC|f|caIIy, t he conpound

TXép #1r PHiFefapoliteg jof respdopiccenifh SuRh A CERPRETP AR G)qu(an’GHZ)
HE‘T%E £r9f Mo fos FM&%%&%&}[ RHb ﬂ%ﬁﬁt o@@ m on%receptors called TP

rnaceu |ca accepta eof , has bee
recéptursc(thrombexeae pqmmtiglmdamu eraiobammidlag)orrbot iC agent .

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
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) :

) NHSOTQ—G

(CH,);—CO,H

@
H,C

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

acceptable salts thereof, has been found to be a powerful anti-atherothrombotic agent.
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-2 Conpound A is a specific antagonist of TP receptors,
nore especially a specific antagoni st of thronboxane
A2 and of prostagl andi n- endoper oxi de (PGXR2- PGH2)
receptors, inparting to that conmpound a powerfiil
at herothronbotic effect. In general, the formation of a
thronbus after rupture of anZatheroma plaque results
from 5 the interaction between the circul ating

Compp&irel £tisa spedifichrtehlsageTP edcepibss, Brsatspbanilya spdcifid@itagonist
vascul ar endot hel i um exposed to the blood flow. This

0 2 ja8d @4 prostiglagdmesndppirerige §P GG E6iH23 gregpioss, imparting
i ' Of lar wall and is
o BRI bOEARSRld AT IR B gtle vascular vell

at heromatous |l esions in humans and in aninmls. 10
Pl atel et adhesion to the fibres of the coll agen takes

In gangray the dortion it jadigeaimibus Adist s¥ptais Pt qunihirowa nlgawe results from
the %Qﬁ@ﬂi&pb%eéﬁﬁle%ﬁﬁﬁh %?l’atetlé@ hid ﬂl%tc'oMQ%e'nch tﬁéqgas%pﬁmgna of the
aggregation. Platelet attivation i's acconpani ed by the
vastulber atdoteliof texpogdi nei fal Howhi 8tw, BFP ahchomenon is called
t hronboxane A2, which bind to their respective
atheralhXIPROSS- ( P2y, TP) on the adjacent platel ets and
anplify the adhesion and pl atel et aggregation. 15 ADP
is also present in the blood as a circul ati ng nedi at or,
Colgieh és presenthin tambasablaimgnaof hewasfuldr wat amtimrthe deidiminorg factor

iech is forned.in the activated platelets fro
for 8 Ebeiee BT {0 E R M PRl S S biocane a2
not only pronotes thronbosis but al so i nduces a

gﬁgfunction of the vascular wall (vasoconstriction)
Platgled adhesen s thenibrgs of ithcepallagern takissl pilase | vamthe erllpgep peceptor and

o L, 0B ROR ST LSBT

inhibition of platelet production fromthronboxane A2,

whi | e cl opidogrel inhjbits platelet_aggregation
Plajeley L?@gﬁat@?p iAmgspompanied by the Eberation of tv&%:’ pri%cipal agonists, ADP and

thromboxane A,, which bind to their respective receptors (P2Y, TP) 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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ADP and t hronboxane A2 play an inportant and
conplenentary role in the formation of 25 the arteri al
t hronbus. -3 Conpound A acts by bl ocking pl atel et
aggregation i nduced by thronboxane A, and the other TP
receptor |igands, whatever their origin, platelet or
extra-platelet. It further adts by inhibiting
vasoconstriction induced by thronboxane A2 and by
opposi ng endot helial dysfunction and the proliferation
and inflammation of the vascular wall. 5 W have now

Compgrerl A #ethbdrecking pleteleh @sgresaiqrardareddyy Beerpbririae A and the
oth\étﬂa I&Jegﬁk Hogl ! whaﬂ%;&e?ﬂ?a r Gt '}joact%ﬂ@%ryextrg \Pﬁ%félg{ gy to be

tai ne terns o Ic actl In fact,
It foshauses Woomhiviteg fesachstictph daticed bﬁidtromboma‘piﬁhﬁl By opposing

ffe nt pat hways of | at el et. aggregati qn,
emg% Sfﬁywaav Qﬁééﬂgp egajon arb g lﬁagéthewascular wall.

conpounds in order to envisage a new therapeutic
approach. 10 Surprisingly, it has been found that the
Wabgachay i fomndfin domposnihatitienasediatindof ccahpcainldo&mmith clopidogrel
obt.ained in ter

bst t
G RUPES e R T o i 8 ol SUBEROLs pelfitiny

In FRACKHAGOEoiRml | A ehat s Bdodthi fctasts Qghftign dﬁfeh'é?l‘@%t}ﬁi;hys of
|nprovenent i'n the anti- thronbotic effect "eval uated

platefied aggtﬂgbﬁlcm, @an@$ efmblla&g edvantapeeedtopisseadte thaag gwe gampornnds in
onﬁ to M VO ew‘ d gourse f that test it was shomn
hi% SVHase %P t f@ﬁ%’f@@)g% ivity of conpound A is
Supeisaty, atied besh fouad i SeMeodAtidl (Smiodg;@ﬁﬁi Aahd clopldo grel allows
i ncreases in extrenely substantial an entirel

subsingpleyaeigy|ie baahigmed 1rtarmp of agaty, whish casldaet bwed'nfen dareseen
ﬂoglcgg}r)%flﬁlgﬁ%e g% ?‘% tE1Ia¥1re pflﬁg bésgcna 1&1 Hg&(%f g'noﬁj(lllﬁg{fé}gélt in the anti-

thrﬁﬂnbmiide@fcﬁlevﬁlamteb@y ﬂﬁ@ nﬁl’ﬂblsleﬂtof chllﬁi@—lﬁdud&d gflatelet aggregation ex
_pharnmaceutically acceptable salts. Anong the addition
Vi¥éalts of conpound (A) there may be nentioned, without

i npl yi ng any
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, tert-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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[imtation, addition salts with a pharmaceutically
accept abl e base, such as sodium potassium
tert-butylam ne and diethylanm ne salts etc.. Preference
will be given to the use of the sodiumsalt. 25 Anong
the addition salts of clopidogrel, preference will be
gi ven to the hydrogen sul phate. -4 In the associations
according to the invention, conpound (A) preferably has
the absolute configuration (R). The present invention
rel ates al so to_pharmaceuti cal conpositions conprisin

: ( g
In His asgcibionnesoRdiag te dirpnummiionayorapeing| (@i riefgrably, hagtibe absolute
iate in the formof 5 pharmaceutically
Coag%%gggéﬁ% salts, together with one or nore appropriate
inert, non-toxic excipients. Anong the pharnaceutica

conpositjons,accordin%_to the invention there nmay be | .
Theepesghelveriion &dlpieei alpe ytor RBa@mageiiical, (ompgsifigny opprising an

-af: naseal 1.4 [ SiQr
wosidlon, 47" ERROEY 3 PR Slor MBS BB £ B A0 fomm of
phaupposgictlty hesptablbGsatis,capstherovitl waa bs mate rpprlopdak Snet, elon-toxic
The dosage can be varied according to the nature and
SXARGEFity of the condition, the administration route
and al so the age and wei ght of the patient. In the
conpositions according to the invention, the anounts of
Amang et phamiangrtzdl eompositiens raccarfiimgr tnghe finpentiont hhe@0@ay be

far compound ((A) ..and from 10 to. 60 for
e PR SR bl BEhplbel (or BeBoral iyt oppperal o nasa
adhIVERtibON tablcts 3¢ CAagéddglsibliupahlkatids,t BElatifi eabsRes ﬁ%positories,

cardi ovascul ar illnesses involving the activation of TP
crepgcpRigicatsad@mal 89JS £t he treatment of the

consequences of those illnesses. Those conditions

i nclude, without inplying any Ilimtation, acute
The alosaper yans e dadis®, acsérdlgetootheumgin@birel aev@rinaof the condition, the

endot hel i al dysfunction, _vascular illnesses associ ated
adignigiratipr, @%@d&l&% aghgipeveighisaiche rifiebet es and heart

failure,

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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20 and in the prevention and treatnent of disorders of
the vascul ar, cardi ovascul ar or neurovascul ar system
and of thronbo-enbolic disorders associ ated especially
with atherosclerosis, auricular fibrillation and
i nvasi ve surgical procedures in cardiology, neurology,
vascul ar pat hol ogy and radi ePogy (angi opl asty,
installation of stents, bypasses, catheters etc.). -5
MdvbasmeerElic ahibithm dmbilb);iehhﬁ&u&ﬂ pEedlétagertehtisiiced
platelet aqgregatlon : of conpound A and 75 of
o coBtpeBRd (eind 72dne Af ‘élpﬁlrd@arebwaw egdlm@ﬁtefqﬁlrcé@lhdayélu@@ days to
I r
18 gvﬁgl\él GHObE R tgxgg%w;; TE2E loMdbbref 20 afls. The effect of the
assotiattanpOeonthbofnd Adarcl Wld@élaham@mmﬁlemewffebtstdf €ompound A
ffects conpound A and cl opi dogrel adm ni stered
i@ﬁ%@ﬁ@@ 7hmpgg¥ﬂ£“@6@F§% of the test, the percentage
[ - hy:
In ufamogfgstg noth@{estp @%@ggpﬁgﬁfg@g pggy%elgrae %%Ee?g[aﬁgﬁ 89 yiMnduced
by pbHignets ;aggﬂ)eg/as |colnukatedcb3t hehadingpthatpddtett hggbogiiloasomcitrated
%ERPC with the aid of an aggregoneter. The results
plaalitaicharasae PRECY with Ggsid 9ban aggargometerr at i on of
compound A on its own leads to 35 %inhibition, -
adm ni stration of clopidogrel onits own leads to 11 %
The rdsithis obtained areadfidliivet r at i on of the associ ati on of

cogpound A nd cI&g*@ogrel | eads tQ 62 %_ .i.nhibition.
- ETORAST O8I leRdidp 3éa/m11%vb§¥%t. on of

_t ngg@ a synergy
%&@ct 0 be 0 talﬁg f%qurﬁékg cof 'g%ﬁg¥ﬁduced

— pldatirlkeiticng of eigabisobiatidhall @mipouadok egdt tlopidebfetdtads to 62 %
abt. |ned by virtue of the association is accordingly
JBMEeI% to the sumof the effects of the two products
taken separately. There is nothing in the Iliterature
to suggest that type of result.

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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The results suggest that the association may prove to
be beneficial in acute or chronic 20 conditions
requiring an increased anti-thronbotic effect
associated wth a vascul ar effect (acute treatnent or
secondary prevention of neurovascul ar or cardi ovascul ar
illnesses). -6 CLAIMS 1- Ass6ei ati on of conpound (A) of
formula (1), optionally in the formof an optica
i sonmer, or one of its pharmaceutically acceptable
salts, and clopidogrel or one of its pharnmaceutically
acceptable salts : 5 (~) NHSQ2 ' ° G (CH2)2 CO2H (1)
2- Association according Eﬁfﬁhfé characterised in
that conmpound (A) is int rn1of the optical isoner
of (R configuration 3 A5300|at|on according to
either claim1l characterised in that
1- Arpatiomof mnpquzé}du(ﬁ) Pﬁ@nﬂekarﬁ[)oppwéﬂg duthg foempt an qpyical isomer,
ocicatl o n f ai
o AL L BESAEAR RoARDIONGS ol LBhided B fhe of i
phﬁﬂMmdeMQQﬂmq$MMphﬂke 5- Pharnaceutlcal conposition
conprising as active ingredients an_association of

conpound (A), optionally in the foan opti cal

i soner, or one @ hay Ngs0-H-6@l | y Maeagpt abl e
salts, and clg one of itds—pharmaceutically
accept abl e sal ¢onbi nati on wth one oflnore
phar maceut i abl e, inert excipients or
carriers.'6« Pha naceutlcal conposi tion according to
claimb5, characte ﬁ%ed tthhat conpound (A) is in the
formof the opti Ytsonmér of (R) configuration.

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)

is 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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7- Pharmaceutical conposition according to either claim
5 or claim6, characterised in that conpound (A is in
the formof the sodiumsalt. -7 8- Pharmaceutica
conmposition according to any one of clains 5, 6 or 7,
characterised in that clopidogrel is in the form of
t he hydrogen sul phate. 9- Pharnmaceutical conposition
according to any one of clainms 5 to 8, characterised in
that the anmounts of active ingredients are in the
respective ranges of from1l to 300 ng for 5 conpound
8- Rhmymagrytiea] seinposition Gotrréig s fie any oapiof elgimas 5, @@r 7, characterised in
/ 1 . R g to any one of
a{{80 JBEEHD Ble RTBE Ry ARGATSHHILE? 0, 701
cardi ovascul ar illnesses involving the activation of TP
receptors and also in the treatnent of the , )
9- Riymmacrytipd comppsifips decording & gpsone)af clapms dntg fe Ghiragprised in that
. A . LA _ : .
eRRRL b4 AR RERENGRE 0 i oL Pl P S gk d°1g 300 mg o
cothp@ind §Ae amchfybimal,0 te 600 tniefoir alopttypgfalinct i on, vascul ar
i1l nesses associated with atherosclerosis,
hypertensi on, diabetes and heart failure, and in the

10-P5IRYRECL A8 AdthJob B8h TReBordff (3 507 B8E $r Aaih8S }6’3“59 Wrdlse in the

cardlovasqular or neurovascul ar systen1and 0 _
tredtimeninbiocaetibvdsceladilyssste nsvaes g chatdtaespel T8 egepiars land also in
aur i lar.. fibrillation and i nvasive

the thgﬁg%gg%%ggé%ﬁ}l@?e? Plf tgg?ediuﬁ?sé'@%/, neur ol ogy, vascul ar

15 pat hol ogy and radi ol ogy.
11- Pharmaceutical composition according to claim 10, for use in the treatment of 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.



