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Atherosclerosis is a chronic inflammatory disease, the injurious agent that causes the
inflammatory reaction being LDL cholesterol which accumulates under the endéthelium n
15 oxidised form. Inﬂamrhation is involved at several levels in the atheromatous process:
1) activation of the endothelium and monolymphocyte recruitment; 2) local and systemic
production of pro-inflammatory cytokines; 3) production of proteases of the extracellular
matrix (metalloproteases) causing degradation of the proteins of the fibrous cap and
destabilisation of the plaque; 4) induction of apoptosis of the cells of the plaque and

20 formation of a pro-coagulant lipid core.

The atheromatous plaque thereby formed can rupture as a result of stimuli caused by local
inflammation and oxidative stress, initiating the aggregation of platelets on the surface
which result in occlusion. The occurrence of thrombosis on plaque is called
"atherothrombosis".

25 Rupture involves mainly (but not exclusively) plaques which have a large lipid core,
occupying more than 40 % of the total volume of the plaque, and a fine fibrous cap which

is rich in macrophages and poor in smooth muscle cells. It is the result of the
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More specifically, 3-{6-[(4-chlorophenylsulphonyl)amino]-2-methyl-5,6,7,8-tetrahydro-
naphth-1-yl}propionic acid of formula () :
Cl

)
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(CH,),COOH

in racemic form or in the form of an optically pure isomer and also pharmaceutically
15 acceptable salts thereof, is a specific antagonist of TP receptors, which has been found to

have a powerful anti-atherothrombotic effect.

The compound of formula (I) acts by blocking platelet aggregation induced by
thromboxane A, and the other TP receptor ligands, whatever their origin (platelet or extra-
platelet). It further acts by inhibiting the vasoconstriction induced by thromboxane A, and
20 by opposing endothelial dysfunction, proliferation and also inflammation of the vascular

wall.
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therapeutics have been described in the European Patent specification EP 0 648 741.

15 The Applicant has now discovered, surprisingly, that the compound of formula (I) in the
form of an active isomer and in salt form, preferably of conﬁgﬁration (R) and in sodium
salt form, has valuable properties allowing it to be used in the treatment of vascular
disorders in patients having had a previous cerebrovascular accident, especially for
reducing cerebrovascular and cardiovascular events in patients having had a previous CIA

20 or TTA.

Surprisingly, the compound of formula (I) of configuration (R) preferably in sodium salt
form does not behave like other anti-platelet aggregation agents: indeed, at low doses,
aspirin does not have a direct anti-atherosclerotic or anti-atherogenic effect. It does not
inhibit neointima formation and the accumulation of inflammatory cells in the vascular
25 wall. Vascular effects in humans have not been claimed for clopidogrel either. P2Y12

receptors, which are the target of clopidogrel, are not present in endothelial cells.



reduci ng cerebrovascul ar and cardi ovascul ar events in patients having
had a previous CIA 20 or TIA Surprisingly, the conpound of fornula
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The discovery of an effect of the conpound of formula (1

oxi dat i veagprdisglywiugests ithepossihleente of a ctrdabsush asathetiidascripad hiolthe present
accqrdlngl gqﬁgests its possible use in a study such as that

desci bed T A& present 10 invention. SHR-SP rats represent a
mell-characterlsed experinental nodel of essential hypertension.
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an |ncrease |n art ressure and in oxidative stress (Park J
Touyz RM devs n}@nt 8 m 1gp£§)rﬁ IEEhIO?(H—?IOng (Griftin KA, Churchill PC, P(lcken Webb RC,

15 Kurtz TW, Bidani AK, Am. J. Hypertens., 2001, 14(4 Pt 1): 311-20), leads to an increase in
arterial pressure and in oxidative stress (Park JB, Touyz RM, Chen X, Schiffrin EL, Am. J.
Hypertens., 2002, 15(1 Ptl): 78-84; Manning RD, Meng S, Tien N, Acta Physiol. Scand.,

2003, 179:243-250) and aggravates vascular lesions and cardiac hypertrophy (Kyselovic J,
Morel N, Wibo M, Godfraind T, J. Hypertens., 1998, 16(10): 1515-22). Furthermore,
20 SHR-SP rats are the only animal model which spontaneously develops complex
cerebrovascular disorders (Volpe M, Russo R, Veccione C, Savoia C, Piras O, Gigante B,
Lindpaintner K, Rubattu S, J Hypertens., 1998, 16: S31-S35; Guerrini U, Sironi L,
Tremoli E, Cimino M, Pollo B, Calvio AM, Paoletti R, Asdente M, Stroke, 2002, 33(3):
825-30). Cerebral analysis of SHR-SP rats by ESR (electron spin resonance) spectroscopy
25 shows an elevated level of oxidative stress compared to normotensive WKY rats (Miyazaki
H, Shoji H, Lee MC, Redox Rep., 2002, 260-2657). It has been suggested that this increase
in oxidative stress might bring about disruption of the blood-brain barrier (Kim-Mitsuyama
S, Yamamoto E, Tanaka T, Zhan Y, Izumi Y, Izumiya Y, Joroi T, Wanibuchi H, Iwao H,
Stroke, 2005, 36: 1077-1082) as a consequence of lesions of cellular lipid membranes
30 caused by peroxidation and by DNA and protein damage. These cerebral disorders are

often associated with clinical behavioural signs (lethargy or aggressiveness, convulsions,
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or not the conpound of formula (1) is capable of preventing or

del ayi ng secondary cerebral accidents.

15 The invention accordingly relates to use of the compound of formula (I) in the form of an
active isomer and preferably in salt form in obtaining pharmaceutical compositions
intended for the treatment of vascular disorders in patients having had a previous
cerebrovascular accident, especially for reducing cerebrovascular and cardiovascular

events in patients having had a previous CIA or TIA.

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

Preferably, the salt used will be the sodium salt.

In the compositions according to the invention, the compound of formula (I) preferably has

25 the absolute configuration (R).

The pharmaceutical compositions will be provided in forms suitable for administration by

the oral, parenteral, transcutaneous, nasal, rectal and perlingual route, especially in the



10 In this respect, this rat nodel resenbles the human situation and,

nore specifically, the situation of the study described in the

patent application specification, in which the patients have had a
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Preferably, the daily dose of the sodium salt of the (R) isomer of the compound of

formula (I) will be 30 mg per day.

Preclinical data

15 The anti-thrombotic effect of the sodium salt of the (R) isomer of the compound of
formula (I) was demonstrated in various models of carotid thrombosis in vivo : vascular
electrolysis (dog), mechanical lesion (guinea pig) and electric stimulation (rat), and ex
vivo : carotid-carotid arterial bypass by means of a glass capillary: the sodium salt of the
(R) isomer of the compound of formula (I) lengthens the occlusion time in dose-dependent

20 manner.

The anti-proliferative, anti-atheromatous and anti-inflammatory effects of the sodium salt
of the (R) isomer of the compound of formula (I) were explored in experimental models: it
significantly reduces the surface area of the atherosclerotic lesion, the thickness of the
vascular wall and the intima/media ratio without reducing serum cholesterol. It also
25 inhibits the infiltration of macrophages into the vascular wall and the expression of

adhesion molecules and especially markers such as endothelin, ICAM and VCAM.
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carried out using the sodiumsalt of the (R) isonmer of the conpound
of formula (1). 10 In the conpositions according to the invention,

t he anounts of active ingredient are frgm 5 to 100 ng for the sodium
salt of the (R) isonmer of the conpound of forrmula (1). Preferably,
the daily dose of the sodiumsalt of the (R) isoner of the conpound
of formula (1) will be 30 ng per day. Preclinical data 15 The

anti'thr0@%};?&3&;1@%&g;}icmtl&f‘diﬁ%‘ﬁﬁ@fsﬁ!tt of the (R isoner of the
conpound in various nodel s of

carotid thronbosis in vivo : vascular electrolysis (dog), nechanical

| esion (guinea pig) and electric stinulation (rat), and at vivo :
caroti d- car@érigls and geihals bypass by nmeans of a glass capillary: the
sodiumsalt of the (R) isoner of the conpound of fornula (1)

| engt hens Q& pnsbpsiipnit i e i n dose-dependent 20 manner. The anti
-proliferative, anfi-atheromatous and anti-inflamatory effects of

t he sodiu C fo,f ) .
wore oxpl v ook 1€l RHeEhe ARTER s RIVenCRERE U X s RbGh it ppiing
surf ace ametroferd fpanaitdicinasolegotpcin eadon mdnher dodi weden e&sted,f ortrfvg, with the
vascul ar nd intima/ d| a ratio w.thou edum ser.um

chol est er 6?4111%83%#%316@ ) 130R1 éhetq?@lnoml?l Pt % ifh Ib@OrFa g9pEgacorperatsd
the vasculpfedaddq and the expression of adhesion nolecules and
especially markers such as endot hel i n, ICAM and VCAM -7- Ani nmal

oo s 387428 ARG P Ll BT et B} ARt RO o

NaCl in theinaldlivakiadigday after the start of treatment.

10 In a second study, the rats were monitored over 5 weeks, between 10 and 15 weeks of age,
and were then sacrificed in order to quantify a urinary marker of oxidative stress (8-OH-
dG) and a plasma marker reflecting acute inflammation (thiostatin, which in the rat is the

equivalent of CRP) and in order to determine cardiac hypertrophy.

Physiological parameters

15 During the last 24 hours of monitoring, the animals were placed in individual metabolic
cages and the urines were collected in sterile tubes (200 pnl of 2mM EDTA). Diuresis was
measured and the production of 8-hydroxy-2'-deoxyguanosine (8-OH-dG) was quantified
by ELISA assay (Oxis, Bioxytech).

The rats were anaesthetised by intraperitoneal injection of pentobarbital sodium (50 mg/kg,
20 Ceva laboratories). Blood was sampled from the carotid artery (sampling into heparin
5000 IU/ml) in order to measure thiostatin production by ELISA assay (Life Diagnostics).
The heart was excised, dried and weighed, and cardiac hypertrophy was determined by
dividing the weight of the dry heart by the body weight for each animal in order to

standardise the measurement.



5 water were separated into two groups in random nmanner and were
treated, or not, with the sodiumsalt of the (R) isomer of the
‘conpound of formula (1) (30 ng/kg/day) incorporated in their food.
In a first study, the survival of each group was determ ned by
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makes it possible to prevent the animals from dying and therefore to improve the

percentage survival.

2) Cardiac hypertrophy (Figure 2)

15 The rats in the Carrier group have a large increase in their cardiac mass, which reflects an
increase in size, or hypertrophy, of that organ. When the animals are treated with the
sodium salt of the (R) isomer of the compound of formula (I), hypertrophy of the heart is

less marked.

This result shows that the sodium salt of the (R) isomer of the compound of formula (I)

20 makes it possible to slow down cardiac hypertrophy.

3) Oxidative stress (Figure 3)

The rats m the Carrier group exhibit oxidative stress, which can be determined by means of
urinary markers such as 8-OH-dG. The total amount of 8-OH-dG present in the urines over
24 hours is reduced for the animals in the group receiving the sodium salt of the (R) isomer

25 of the compound of formula (I) compared to the animals in the Carrier group.



5 Results 1) Percentage survival of animals (Figure 1) The percentage
survival of animals was calculated for the two groups of rats. For
‘the Carrier group, half the rats were dead 57 days after the start
of nonitoring whereas, in the group otgiats treated with the sodi um
salt of the (R) isoner of the conpound of fornula (1), 10 half the
rats were_dead after 99 days of treatnent. This resglt shows_t
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i somer of TRIstaliB ip @upiatest progress durmg theasuipgphivse of HlEEnI@. Thisgprgifin is
down (car dj ) i dat i t: i 3 e i

the. Car i SARSORPEIckRRT g pi O o B IR ChB| A r WP A are
by means otatedimiithathy sodinkesalt of dleh(FYsis@nérbfdle cdipoundtefl foanua ), thé amount
8- OH dG ersent i.n the urines over 24 hours is reduced for the

ani mal s i AL RIAENY RIS dIWS™ng the sodiumsalt of the (R) isomer 25
of the conmpound of fornmula (1) conpared to the animals in the Carrier

group. - 9ThipHeslt ghayyst th§h8\ﬁ/350%1i‘\1&% sglhaf SwdiR) isaagofdhe cpmppmd pkimspla ()

of the CORRRUpALMIONILLD dooh AR hchARak bl iunadiee the | evel

of oxidative stress. cute in I gure

10 Clinical data

The ex vivo anti-thrombotic activity of the sodium salt of the (R) isomer of the compound
of formula (I) was also assessed in patients at high risk of the occurrence of ischaemic
CVA, and superiority of the compound of formula (I) over aspirin after 10 days of
administration was demonstrated in respect of the main parameters of the perfusion
15 chamber model (total surface area and dense surface area of the thrombus, % adhesion). In
this study, the sodium salt of the (R) isomer of the compound of formula (I) also has an
effect on the measured markers of inflammation (sVCAM, sPAI-1, sP-selectin,
thrombomodulin).
Study of the peripheral vasomotor response on single or chronic administration of the
20 compound of formula (I) to atheromatous patients having a high level of cardiovascular
risk and an abnormal hyperaemia test and being treated with aspirin demonstrated
superiority of the compound of formula (I) over placebo with regard to endothelium-
dependent vasodilation evaluated by the provoked hyperaemia test (physiological stimulus
of the radial artery). This superiority is observed whatever the dose, after single
25 administration or repeated administration (15 days), the vasodilatory effect being evaluated

about 2 hours after administration of the medicament.



Thiostatin is a protein produced during the acute phase of
inflanmation. This proteinis 5 markedly increased in the plasma of
the rats in the Carrier group. Wien the animals are treated with the
sodiumsalt of the (R) isonmer of the cgiﬁgund of formula (1), the
anount  of pI asma thiostatin is | ower is result shows that the

sodi um sal the (R) isoner of the conpound of formula (1) rmakes

it possi bl 'w down the establishnment of acute inflanmation. 10
Clinical data The ex vivo anti-thronmbotic activity of the sodiumsalt
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formula (1) over placebo with regard to endot helium dependent
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stimulus of the radial artery). This superiority is observed

what ever the dose, after single 25 admi nistration or repeated

adm nistration (15 days), the vasodilatory effect being eval uated
about 2 hours after admnistration of the nmedi canent. -10- Concl usion



The conpound of fornula (1) in the formof the (R) isoner and
preferably in the formof the sodium.sgalt, which has anti-platelet
aggregation and anti-thronbotic, anti- inflammtory,
anti-proliferative and anti-vasoconstrictive properties, accordingly
appears 5 to be an anti -at herot hr onbOGLAEMEgent for use in the
secondary prevention of cardiovascular accidents in atherothronbotic
di seases, EspeCiabl B-{6(Pahlotsphenyawhbgyadnd-2Pmemio8s,7,scefraidfhaphth-

i schaem ¢ accident. -11- ¢ @INB . Use of 3-{
6- [ (4- chl or ophkd Pgmﬂﬁﬁﬁﬁ§$3$WWHéiablnethyI-5,6,7,8-tetrahydronaphth-
1-yl }propionic acid of fornmula (1) ~~ ct {CU,,lCCQw in the form of
an optical isoner or a pharmaceutically accep e salt thereof in
the manufacture of a medicanent for thg treg t of vad®ul ar
di sorders in patients havi a previgsls serebral vascul ar
accident. 2. Use of '
3-{6-[(4-ch|orophenylsuhgpaﬁ i -2-nmet hyl -5,6, 7, 8-tetrahdronapht
h-1- yl}propionic acid of formula (1) in the formof an optical
i soner or a pharmaceutically @Bgeptrabl e salt thereof, according to
claim1l, in the manufacture of a nedicanent for reducing
cer ebr ovascul gn tlf;?dﬁﬂ)nﬁa)lgdh OPAGT okr Br;/zegﬁa?mhdéuﬁ@ﬂl&%&e@tab&%‘éit@]@:r&ﬂdﬂ the
revious cerebral accident. 3. Use 0 - . ] ]
g-[(4-ch|oropHBﬁVW?ﬂFﬁﬁgﬁy¥%§¥ﬂﬁTﬁébﬁﬁFﬁyﬁﬁg?%fﬁ)@$W5¥ﬁ%ﬁW@¥%HhBﬁFﬁml
-yl } propi oni cha@figtha@h pfeRTdMb b@ckrd) vasduld-Recifi@f.m of an optical isomer
or a pharnmaceutically acceptable salt thereof, according to claiml
or 2 in the manufacture of a nedicanent for reducing cerebrovascul ar
and car di oyasol.als 5.y lchidSprRAf ARy bR HthyR s R AV R RRL A
yl}propionic acid of formula (I) in the form of an optical isomer or a

pharmaceutically acceptable salt thereof, according to claim 1, in the manufacture of
a medicament for reducing cerebrovascular and cardiovascular events in patients

having had a previous cerebral accident.

3. Use of 3-{6-[(4-chlorophenylsulphony)amino]-2-methyl-5,6,7,8-tetrahydronaphth-1-
yl}propionic acid of formula (I) in the form of an optical isomer or a
pharmaceutically acceptable salt thereof, according to claim 1 or 2 in the
manufacture of a medicament for reducing cerebrovascular and cardiovascular

events in patients having had a previous cerebral ischaemic accident.

4. Use of 3-{6-[(4-chlorophenylsulpony)amino]-2-methyl-5,6,7,8-tetrahydronaphth-1-
yl}propionic acid of formula (I) in the form of an optical isomer or a
pharmaceutically acceptable salt thereof, according to claim 1 or 2, in the
manufacture of a medicament for reducing cerebrovascular and cardiovascular

events in patients having had a previous transient ischaemic attack.

5. Use of 3-{6-[(4-chlorophenylsuphonyl)amino]-2-methyl-5,6,7,8-tetrahydronaphth-1-
yl}propionic acid of formula (I), according to any one of claims 1 to 4, characterised
in that the compound of formula (I) is in the form of an optical isomer of

configuration (R).



4. Use of

3-{6-[(4-chl orophenyl sul pony) am no] - 2- met hyl -5, 6, 7, 8-t et r ahydr onapht h
-l- yl}propionic acid of formula (1) in the formof an optical isoner
or a pharnmaceutically acceptabl e salt-ithereof, according to claiml
or 2, in the manufacture of a nmedicanment for reducing
cerebrovascul ar and cardi ovascul ar events in patients having had a
previous transient ischaemc attack. 5. Use of

3-{6-[ (4-chl orophenyl suphonyl ) ani no] - 2-net hyl -5, 6, 7, 8-t et r ahydr onapht
h-1- yl}propi dhtecaceiiagdd amormaelf glamy | tog cbaraterged & taytho (R isfmas|oithes
| to 4, charac [ | Lhe . r (I') isin the
formof an optcltog{zgl(ﬁ?cg%fn%{?mg?as c ﬁﬁ“geggg?# gﬁr nﬂ}%ﬁg &)-d LP%J‘ Q%t.' Use
according to any one of clainms Ito 5, characterised in that the (R

i somer of 1he conpound of forml 1) is provided in the formo

sodi um sal % 76.56@’ O%(‘:n@otrod?l?ﬁlﬁln?’oa%aﬁaaﬁ}eﬁs%{ Pncﬁ‘ﬁt g’cet @?@%aé’&mlt A f%glflrafeﬁeto
medi canment i s grovidtlh@b@durdt of sq@liaw issleoBihe @RPYSheraff thoeinpvus@bt foehul B
(R) isoner of the c np%gnd of formula (1) 1is from5 to 100 ng. 8.
Use according ' §°® %P8 Mhar acterised in that the medicament is
fornulated to adm nister a dose of 30 ng of sodiumsalt of the (R

i somer of the conpound of fornula (1) daily. 9. A use according to
claim1, stibst@sst#apidinga ¢laimeiprchgusierisaded %ﬁtt therpedigampat it framlpted to

exanpl e thereqfyi.l i, Cal . G i td '
of ol aims 7 L olpier EABKTBCR hRGR sofRARROR (RS (BRI et RoAYLRIR
of the (R) i sdmenulafD) téily.conpound of formula (1) is 30 ng per day.

9. A use according to claim 1, substantially as herein described with reference to any

example thereof.

10. Pharmaceutical composition according to any one of claims 7 to 10, characterised in
that the amount of sodium salt of the (R) isomer of the compound of formula (I) is

30 mg per day.



