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‘ PUBLICACION:
PRIORIDAD:
SOLICITANTE:
APODERADO:

TRAMITE:

ACETATO DE METIL (+}-(S]-ALFA-(2-GLOROFENIL}-
6,7-DIHIDRCTIENQ [3,2-C] PIRIDINA-5{4H),
HIDROBROMURQ DE CLOPIDOGREL.

Gaceta 583 de 18/12/2007, N° de publicacidn 725

US 60/563,796 de 20/04/2004

SANOQFI-AVENTIS,

EMILIO FERRERO

SUSTENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece af
. pie de mi firma, abogado en gjercicio, titular de la tarjeta profesional namero 44655

del Consejo Supericr de la Judicatura, cbrando en calidad de apoderado de fa
sociedad TECNOQUIMICAS S.A., dentro del tramite de la referencia, en ejercicio
de 1o dispuesto por el articulo 42 inciso 2° de la Decision 486 de 20600, por medio

del presente escrito, procedo a sustentar y complementar la oposicion presentada

en los siguientes términos:

. COMPLEMENTO DE INFORMACION.

L.a solicitud colombiana 06-106-506 en tramite, que se refiere a la obtencion de
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REF: Expediente 06-108-506

TITULO SOLICITADO: FORMAS POLIMORFICAS DE HIDROEROMURO
ACETATO DE METIL (+}-{S}-ALFA-{2-CLOROFENIL)-
6,7-DIHIDROTIENO [3,2-C] PIRIDINA-5-{4H),
HIDROBROMURO DE CLOPIDOGREL.

.. PUBLICACION: Gaceta 583 de 18M12/2007, N° de publicacion 725

PRIORIDAD: US 60/563,796 de 20/04/2004

SOLICITANTE: SANOFI-AVENTIS.

APODERADO: EMILIO FERRERO

TRAMITE: SUSTENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificade como aparece al
. pie de mi firma, abogado en gjercicio, titular de la tarjeta profesional nimero 44655

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., dentro dei tramite de [a referencia, en ejercicio
de lo dispuesto por el articulo 42 inciso 2° de |la Decisidn 486 de 2000, por medio

del presente escrito, procedo a sustentar y complementar la oposicién presentada

en los siguientes términos:

. COMPLEMENTO DE INFORMACION.

La solicitud colombiana 08-106-506 en tramite, que se refiere a la obtencidn de
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dichos polimorfos y un mé&todo de inhibicién de la agregacién plaquetaria atil en el
tratamiento de episodios aterosclerdticos; carece de los requerimientos
fundamentales para ctorgarsele el beneficic de patente de invencion, tal y como se

puade evidenciar a través de los siguientes argumentos:

» La solicitud colombiana en tramite, especificamente en sus reivindicaciones 1
a 18, se refiere a la formas polimérficas B, C y D de acetato de metil (+)-S-a-
(2-clorofenil)-8,7-dihidrotieno[3, 2-Clpiridina-5(4H)hidrobromure;, como es de
amplio reconocimiento por este despacho, et polimoifismo, en los términaes de
la Farmacia Practica de Remington’, es “la capacidad de cualquier elemento o
compuasto de cristalizar en mas de un sistema cristalino™.

Asi mismo, en la literatura cientifica esta claramente definido que los solidos
pueden existir, de acuerdo con su estructura u crdenamiento interno, en formas
cristalinas o amorfas; en las formas amerfas las particulas componentes no
presentan una disposicidn interna ordenada, sino que se encuentran
distribuidas al azar, mientras que en las formas cristalinas se presenta un
arreglo internc ordenado y regular de las particulas, que implica la apreciacién
de formas geométricas definidas. De igual manera, es importante resaltar que
dicha apariencia cristalina o amorfa depende de factores manipulables coma
son temperatura, presion, velocidad de cristalizacion, cencentracidén de
saturacidn, e inclusive, la influencia de sustancias extrafias y campos de fuerza

exteriores al cristal’,

Como el tema del polimorfisme es un tema ampliamente divulgado y discutido,
s necesdano recordar que, el descubirimienta del polimarfismo como propiedad
de las entidades quimicas se atribuye al farmacéutico Martin Enrique Klaproth
en 1798, asi mismo, la tesis segin la cual log mismos elementos quimicos
puaden adoptar formas sblidas diversas — polimorfos - ¥ mostrar propiedades
fisicas diferentes, se atribuye a Louis Jacgues Thénard (1777-1857) vy Jean
Baptiste Biot (1774-1862)°, Io que indiscutiblemente demuestra gue el

encontrar ¢ el atribuir a un compuesto "nuevas” formas polimorficas no €s algo



que Se conozca recientemente, es una propiedad inherente de la molécula y
que esta influencia por el medio y las condiciones en el que se encuentre.

De igual manera, la caracterizacion de dicha forma cristalina {polimorfo}, dada
por los patrones de difraccion de rayos X en polve y come consta en algunas
de las reivindicagiones de la solicitud colombiana 06-106-506, carece de nivel
inventivo, pues s bien sabido que la difraccidn de rayos X cormmesponde a una
técnica analitica Ofil y rutinaria en |a caracterizacion de formas cristalinas. Em
otras palabras, la caracterizacion hecha de las formas cristalinas por el
solicitante, en funcidn de sus patrones de difraccidn de RX {método de
identificacion que data de 1912% permite a cualquier persona versada en la
materia identificar y caracterizar diversas variaciones en la estructura cristalina
de una molécula, Los resultados de un procedimiento de caracterizacion por
difraccion de Rx son una manifestacién del comportamiente natwral de una
molécula, en funcién de las condiciones ambientales y demas variables a gue
esia sea sometida, incluyendo desde luego la orientacidn e intensidad de los
rayos, sin que dichias resultadas constituyan de manera alguna aporte inventivo

de quien realiza el procedimiento de identificacién®,

En conclusion, el reporte de las formas polimérficas B, C, v D de acetato de
metil (H)-S-a-(2-clorofenil)-6,7-dinidrotieno[3,2-Clpiridina-5(4H}  hidrobromuro
&s un hallazgo previsible y no una invencion, en el sentidc que es una
propiedad inherente a la materia en su estado sdlido y dicho reporte es el
simple encuentre de caracteristicas fisicoquimicas que ya se sabia pedian ser
halladas y que hacen parie de la practica rutinaria en &l campao farmaceéutico.

Ahora bien, es imporante también destacar lo revelado en la patente
amencana US 4,847,265, titulada “Dextro-rotatory enantiomer of methil alpha-
5 (4,5,6,7-tetrahydro (3,2-c) thieno pyridyl) (2-chlorophenyl}-acetate and the
pharmaceutical compositions containing it” v publicada e! 11 de Julic de 1989,
en esle documento se revelan las farmas enantioméricas dextrorotalorias de

* ver "Remington — The Science and Practice of Pharmacy”, 20th Edition, Philadelphia, PA, USA,
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Clopidogre! ¥ de sus sales, cuya actividad farmacoldgica es la inhibicidn de la
agregacion plaquetaria.

Mas aspecificaments se refigre a las formas enantiomésicas dextrorotatorias
de methyl alpha-5 {4,5,6,7-tetrahydro (3,2-c) thiene pyridyl) (2-chlorophenyl)-
acetate hidrogenosulfato, taurocolato e bromhidrate, obtenidas de manera
convencional mediante Ja reaccidon de un acido sobre una base en solucion en
un solvente adecuado y posterior precipitacién espontanea o luego de la
adicion de un ne-solvente.

En la columna 6, linea 684 a la columna 7 llnea 13, vemas qua se describe
claramente la forma de obtenciébn del bromhidrato de Clopidogre!
dextrorotatorio que corresponde a:

m;i'h*—a !::1(1‘ Ce
empirical formula: CjgH¢CINO2S HBr

[lpA0m +59.33 (e 2.09 /100 mi; methanol).

Si comparames 1o antertor con o descrito en cualquiera de las reivindicaciones
de la solicitud colombiana en tramite tenemos que la misma carece de
novedad ya que se esta frente a la misma sustancia, es decir, en log dos casos
se revela la forma dextro-rotatoria de methyl aipha-5 (4,5,6,7-tetrahydro (3,2-¢)
thiena pyridyl} (2-chiorophenyl)-acetate hydrobromide (US 4,847 265} ¢ acetato
de  metil{+)-(8)-alfa-(2-clorofenil)-6,7-dihidrotienc  [3,2-c]  piridina-5-{4H)
bromhidrate (CO 08-106-508).

Ahora, si la supuesta novedad esta dada en gue la solicitud colombiana se
refiere a las formas B, C vy D, es del caso hacer notar no sélo io expuesto a
traves d2 todo o escnto sino gue, la anterioridad mencionada tiene un punto
de fusion para el Bromhidrato de Clopidogrel de 140°C, punto de fusidn
idéntico ¢ que se encuentra dentro del rango propuesto en las reivindicaciones
5 a 12 de 1a solickud en tramite (140-143°C Forma B ¥ 138-148°C Forma C), lo
que llevaria a pensar que se frata de la misma sustancia, independientemente
de la nomenclatura que se le haya dado a dicha forma polimorfica, o se
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Asi mismo, es importante resaltar gue ia solicitud en tramite no resalta el efecto
inesperado o sobresaliente de tales polimorfos dentro de una formulacidn con
respecto a las formas ya existentes en el estade det arle, y 3 asi o hiciera, es
de! caso hacer notar gue, para cualquier persona madianamente versada en la
materia y aquella que se dedica a la fabricacién de medicamentos, la etapa de
preformuiacion es un estadio critico del desarrollo de un medicamento ya que
en esta etapa se definen las propiedades fisicoguimicas ds! farmaco frente a
los excipientes y al proceso de fabricacitn, por tanio, &b control © el
conocimientc de la naturaleza cristalina del famaco s fundamental! ya que
cormo se sabe de manera amplia en la literatura cientffica, los polimorfos
suelen presentar diferencias en sus pardmetros fisicoquimicos vy,
evidentemente, la eleccién de la forma cristaiina o polimérfica debera estar
dada per la bicdisponibilidad ¥ por agueila gue termodirdmicamente sea mas
estable para que ni durante las etapas del proceso ni durante el

almacenamiente se den cambios no deseables.

En adicién a los argumentos antericres, puede argumentarse ademds que la
abtencidn de dicha sal de clopidogrel, tampoco Tepresenia de ninguna manera
un motive suficiente como para sclicitar proteccion ante la ley de patentes,
puesto que la formacion de sales es un recurso que es ampliamente
recenocido en la industria farmaceutica y que se aplica sobre diversos
compuestos, ya sea para modificar sus caracteristicas de estabilidad durante &l
procesa de produccién, de estabiidad en la formulacion, de solubilidad, de
bicdisponibilidad o de cualquier otro tipo de consideraciones biofarmacéuticas
que deban ser tenidas en cuentas para asegurar la efectividad y seguridad del

medicamenta.

En ofras palabras, la solicitud colombiana en ramite puede reducitse a ia
formulacién de una sal de clopidogrel, para aplicarse en la prevencion de
eventos aterosclerdticos; argumento de la invencién que también puede
desvirtuarse si, como cualquier persona medianamente versada en la materia
reconoce, debido a su actividad antiagregaria sobre las plaguetas {(debido a

U SR [JU L U [P PR [y U S S Ay i [N g §



trastomoes cardiovascuiares telacionados. Prueba de esto es la amplia
cantidad de informacion de caracier cientifico® que demuestra la aplicacidn de
clopidogrel en este tipo de trastomae, veamos una pequena muesiral

4 Clopidogrel Antiplatelet Activity Is Independent Of Age And Presence
Of Atherosclerosis’.

Abstract: The phammacodynamic and pharmacokinetic effects of clopidogret 75 mg
taken once daily in the moming before breakfast for 10 days were compared among
three groups: 12 healthy young subjects, 10 heaithy elderly subjecls (=65 years) and
10 otherwise healthy elderly subjects with atherosclerosis, manifested by intermittent
claudication. Platelol aggregstion induced by & microM of ADP was maeasured in
plasma samples taken at screening, 2 hours after dosing on day 1 fo day 9; 2, 5, and
24 hours after dosing on day 10; and on affernate days untf day 24. The inhibition of
platelet aggregation was expressed as the percent reduction in maximum platelet
aggregation with respect to basefine. The bleeding time was measured at screening, §
hours after dosing on day 10, and on day 18 Plasma concentrations of SR26334, the
main circulating metabolite of clopidagre!, were detenmined before dosing on day 1 (o
day 10 and at regular intervals over 72 hours after dosing on day 10. Infiibition of
platelat aggregation appeared 2 hours affer the first dose, became significant after the
second dose, and progressed to a steady-stafe value of 55 fo 57% by day 7 in the
three groups, with no statisticatly significant difference belwsen groups. A moderale,
statistically significant profongation of bleeding time of similar extent (prolongation
factor of 1.5 to 1.8) was found on day 10 in the three groups. The pharmacodynamic
parameters generally refurned to baseline within 8 days sfter treatment. Based an
AUIC(0-24th) values, drug exposures were very simifar for the wo groups of elderly
subjects but approximately twice that for the young group. The phamacadynamic
affects of clopidogref ware comparable in all three groups.

% Acute Antithrombotic Effect Of A Front-Loaded Regimen Of
Clopidogre! In Patients With Atherosciorosis On Aspirin®,

Abstract: There is a need for a rapid antithrombatic effect after the adminisiration of
antiplatelet drugs in the setling of acule coronary syndromes and percitanecus
interventions. Clopidogrel, a new thienonyridine derivative, is an efficient antiplatelet
agent. However, the standard regimen of clopidogre! (75 mo/d) requires 2 {0 3 days
hafore significant antithrombolic effects. Patients with stable arteriat disease on chronic
aspirin therapy (n520) were freated with clopidogrel either with a fronf-loaded regimen,
300 myg the first day and 75 mg/d the next 7 days, or with a standard regimen, 75 mgrd
for B days. Blood thrombogenicity was assessed by quantification of platetet-thrombus
forTnation in an ex vivo perfusion chember, by ADP-induced platelef aggregation, and
by ADP-induced fibrinagen binding. At 2 hours, mean fofal Hrombus ares with the
standsrit regimen was not significanily reduced. In contrast, at 2 hours, the mean total
thrombus area with the fromt-foaded regitmaen wag sigaificantly decressed by 232.166.5%

’: hitp:#fwww.ginab.unal.edu.co:2080/musefserviet/MusePeer



versus baseiine (P .0.05). ADP-induced platclet aggregation (with 5 and 10 mmolbL)
was afso significantly (P.0.05) reduced with the front-loaded regimen at 2 frours, with
the mean piatelet aggregation being 82.264.4% and 81.864.5%, respectively, versus
baseline. Simifarly, flow cytometry demonstrated a significant decrease (F,0.05) in the
ADP-induced fibrinogen binding (with 0.12 and 0.6 mmotL) al 2 howrs in Hus front-
foaded regimen group (36.162.0% and 53.265.3%). With the standard regimen, plafelet
activity was not significantly redyced at 2 hours. Cur data suggest that a front-lcaded
regimen of clopidogre! added to aspirin achieves a significant artithrornbotic effect at 2
hours in patients with known atherosclerotic disease on chronic aspirin therapy. This
provides a rationale for using fromt-loadsd clopidogred in combination with aspirin in
percutanecls coronary interventions.

% Clopidogrel: Hemorheological Effects n Subjects With Subchinical

Atherosclerosis®,

Abstract: The usefulness of Clopidogrel as inhibitor of platelst aggregation has been
demonsirated, but its effect on hemoreoiogical parameters, such as whofe biood
viscosily at Jow and high shear rate, red cell aggregation and deformability indexses,
fiterabiity rate and deformability of red blood celfs has not been stfudied. This study
revealed that in subjects with impaired biood rheology and ultrasound evidence of
stherosclernsis, 3-wechs treatment with clopidogret {75 mg dally) improved bicod
viscosity at high shear rals and other hemorheological paramelers, including red celf
fitterability rates and dynamic red celf deformability index (p<0.07 for alf), without any
unwanted side effect Biood viscosity at fow shear rate and red cell aggregalion index
improved after only 1-week treatment, and the reductions were mantained after two
and three weeks {p<0.01). These resuits indicate that, similafly to another
thienopyriding such as ticlopidine, Clopidogrel may have a posilive influence on
several hemorheological paramsiers, thus exerting is protection not only through
infibition of pfatelet function, but also through changes in the hemorheological profile.

Asi mismo en el FDA Electronic Orange Book se puede apreciar que se han
aprobado formulaciones farmacéuticas de clopidogrel en su forma de sal

Bisulfato'’, veamos:

Search results from the "OB_Rx" table for query on "020838.%

Active Ingredient: CLOFIDOGHREL BISULFATE
Dosage Form; Route: TABLET: ORAL

Proprietary Narme: PLAVIX

Applicant: SANOF| AVENTIS US
Strength: EQ 75MG BASE

Appiication Number:; 020838

Froduct Number: 001

Approval Datg. Nowv 17, 1987

Referenta Listad Drug Yo



RXAQTC/DISCN: RX

TE Code: AB

Fatent anad Exclusivity Info for this product: View

Active fngredient: CLOPIDOGREL BISULFATE
Dosage Form:Route, TABLET; ORAL
Progrigtary Narme: PLAVIX

Applicant; SANOF| AVENTIS US
Strength: EC 300MG BASE
Anplication Numbat: QZ0838

Product Number: o0z

Approval Date: Sep 20, 2007
Feferante Listed Drug Mo

RXAOTC/DISCN: RX

TE Code:

Fatent and Exclusivity Info for this product, View

¥ Para terminar, la solicitud colombiana en tramite reivindica, especificamente en
sus reivindicaciones 20 y 21, un metodo para inhibir la agregacién plagquetaria
que comprende la administracién a un paciente necesitado de esta de una
cantidad eficaz de uno de los compuestos descritos en reivindicaciones
anteriores -polimarfas B, C y O de acetato de metil (+}-8-o-{2clorofenil)-8,7-
dihidrotieno[3,2-Clpiridina-5(4H)) hidrobromuro- para reducir los episodios
ateroscleréticos; con le cual dicha solicitud, incurre directamente en una
improcedencia de patentabilidad, ya que como le expone claramente el literal
d) del articulo 20 del capitulo 1 del titulo Il “No seran patentables {...) d) los
métodos ferapéuticas o quirdrgicos para ef tratamienfo humano o animal, asf
como los métados de diagnbstico aplicados a log seres humanos 0 a

arimales”.

Asl las cosas, y con fundamento en los argumentos expuestos a lo largo del
presente escrito, respetucsamente reitero la saliciiud para que su despacho se
abstenga de conceder el privilegio de patente solicitade, y ordene en

consecuencia el archive del expediente respectivo.



. ANEXOS

> Abstracts de los articulos cientificos mencionados en el acapite de Nuevos
Argumentos.

¥ La patente americana US 4,847,265, titulada "Dextro-rotatory enantiomer of
methyl alpha-5 (4.5 8, 7-tetrahydro (3,2-¢c) thieno pyridyl) (2-chlorophenyl}-
acetate and the pharmaceutical compositions containing it” y publicada el 11 de
Julio de 1989

¥ Copia de los resultados arrgjades por el  meta-buscador de
http /Awww.sinab.unal.edu.co:2080/muse/servietMusePeer  relacionados  a

‘ Clopidogie! y aterosclerosis.
> Copia de las paginas del “FDA Orange Electronic Book” con la informacién

para medicamentos aprobados para Clopidegrel.

Serior Superintende

JOSE LUI YES VILLAMIZAR
C.C. 79.152.473 de Usaguén
T.P. 44855 del C. S dela J.
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Clopidogrel antiplatelet activity is independent of age and presence of
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The phharmacedynamic Aad pharmacakinetic efects of clopidogre! 25 mig taken
once gafy in tHe Mmornidg before Braakfast far 19 days wore comparad ameng
thtae groups: 12 healthy young subjects, 10 healthy elderly subjaets (=65 years)
and 10 otherwise healthy elderly subjects with atherpsclerasis, manifasked by
wrtermittent laudication. Platelst aggregation indueed by 5 microM of ADP was
rieasured i plasma samples kaken at scresning, 2 howrs after desing on day 1 te
diay 9; 2,5, and 24 hours afer doging on day 10; and on alternate days unkil day
#4. The mhibition of plateler aggregation was expressed as the percent redoction
in maximum platelet aggregation with respect to basehnd. e Blead it fme was
maasuied at sereening, 5 hours afer dosing on day 10, and an day LA, Plazma
toncentrations of SR26334, the map circulaglng metabaolite of clopldogral, wera
detarmingd bafore dosing g dav ) to dav 10 and at regular intervals over 72
hours after dosing on day 10, Inhlbition of platelet aggregation appeared & haurs
after the first dosa, became significant after the sacond dose, and progressed o gk o
a steady-state value of 55 ta 57% by day 7 the three groups, with no enr e e
statistically cigriflcant difference bebwesn groups, & moderate, statisticafy
significant pralongation of bleeding time of similar axtent {prolongation factar of
1.5 t0 1.8) was found on day 10 in the three groups, The pharmasodynamiic
paramebérs gencvglly reburned o basaling within B Jays alter Irgatmeant, Based
of AUCIH-24th] values, drug exposures were vary similar for the two groups of
ahiderly suhjects byt appraximately twize that for the young group. The
phatinacodynamic effecks of clopidegrel were comparable s all three growps.
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157 ABSTRACT

The present invention refates (o the dexteo-rotamery
engautiomes of Foonula

COOCH;

w
5 l

and s pharmecettically agceptable salts with platelet
eggregation inhibiting activicy.

The invention also relates 1 a process foe the propaca-
tion of this compolnd starting from the récematy snd
the pharmeacentical compositons sontaining it

7 Cinims, No Drawings
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DEXTRO-ROTATORY EMANTIOMER OF
METHYL ALPHA-5 4,56, 7-TETRAHYDRO (3,200
THIENOQ PYRIDYL}
(Z-CHEOROPHENYLRACETATE AND THE
FEARMACEUTICAL COMPOSITIONS
CONTAINING IT

The present imvention ealates ta the davtra-romtony
enantiomer of methyl alpha-56&56, T-terahydro(3.1-
cithiens pyrdyl} {2-chlorophenyD-acetate, a process
for im preparation and phermacedtical compositions
containing it.

The compouwd of the inventon corresponds to the
fotlcwing formula (Iy:

CoOCH i
5 i}

it which the C* is an gaymmeiric carbon atom. In fact,

this frrmula represents both the dextro-rotatory mole- o

cule claimed as well a2 ite levo-nototory Enaniomer.
The racemic mixture comesponding (o this formula was
described in the Franch potent applicotion published
under the Mo, 7 330 247 Hetsafiar the Jextro-cotatory
enanticme claimed according te the invention will be
designated by [rand the levo-roratory enantiomer by ¥y,

It is knoswn that the aptical roabory power of 3 com-
pound depands on the soivent in winch 1 18 measured
and on it concerlration in this solvent. The oprical
rokagory powveer of the dextro-rotstory isomer secording
ta the nvention s positive i methanolie solwtion,

In an unexpecred manter only the dexirg-rogatory
enantiomer Iy cxhibite 2 platelet aggregation inhibivng
activity, the Tovo-rolnory enaationer I teing pactive,
boreover, the inactive levo-rotatory snantiomer 11 35
the Jexs weil tulerated of the two enrantinmers,

The invention also relntes to the addition 3elte of the
vompoands of formula (L) with pharmaceutically ac-
ceptable mingral o¢ organis acids

The compound (L7 i3 an oil whereas its bydrochlo-
tide cxists a5 o white powdes, The ofly products ate
usually difficult to purify and it is preferable to use for
the preparation of pharmascubical compoyitioas cryskal-
fine products which can ssually be pusiiied by recrys-
tatlization,

However, it hag been observed in the prescnt case
that soamee of the sahis of componnd (L} uswally precipi-
iz in b amorphous form and/ar that they are hygro-
scople, 2 property which makes them difficult to handle
or an industrial scale. This, the salts of catboxylic acid
and yulforic acide alessically weed o phasmuey tave
been prepared, acids such a8 acelic, berzvic, fumanc,
raaleic, cittic, Eactaric, gemsic, methase-sulfonic,
cthanesulfonic, benzenemifonic and luuryisuifonic acids
24 well &5 the sales of dobatilic aeid (mp, =700 C.) 2nd
para-tolucnesnifonic acid (m.p.=31" C.), the purfica-
tivn of which proved to be difficult.

Aosng the mineeal wmd 01 Eanie wehd s of e dea-
tro-rotatary somer of the compound of Formuls (L
salis have beecn found which crystallize sasily, are not
Rygroscopic and are aofficiently water-ioluble as 1o
make their use a5 active medicipal ponciples particu-
lurly advantageous,

55

&%

y

The present jnveation thus relates maore particolarly
1o the bydrogen sulface, the taurochaiaee and the hydro-
bromide of the dextro.rotutory snantiomer of mathyl
alpha-54,5,6, T-tetrabydrold, 2-cyhicno  pyridsl}  (1-
chlorophenyl)-peatate.

These salts are prepared in a srandard manner by the
action of the cotresponding acid on the hase in solurion
im a salvent from which they precipitate spontanedusly
o7 2ited wtdition of » non-solvent of the sall,

‘The dextro-rotatory pomet of methy? alpha- 54, 56,7
setrahydrol3, 2-chthicno pyridyl) (Z-chiorophenyl)-gce-
tete catt be prepared by forming the salt of the cacemic
compoind with an epticaily active acid in a solvent,
repeated recrysiallizutions of the salt uuil & product of
constant oplicel rotatory power is obtained, followed
by the lberation of the dextoo-rotatory lsomer from i
salts by & base; if required, a talt is formed between the
dextro-rotatory isomer and a pharmacentically acoept-
dole aod,

The optically active uwoid mey adventagoouwsly be
tevi-retatory carmphor-10-sulfonic acid.

One and the same S0t may S esed 07 salt forms-
tian and recrystallization: scetons 15 ideddly sured in
this cgze.

The chiral, leva-rotatory caoawhet- 10-e fanie weid of
Forraufa ([T 1s allowed to teact iman et sodvent with
the raeemic miztere of Formula (1) 2ocording e the
following reaction scheme:

LU0

N- L)
r
5 Cl
I}

Hpe CH)
£Hz ff

I
50y H %0

| 1]
i ,  EORH N
|
M,
5 izl
10 L
e CHr

{ L] '
Salt {prooaton wEy be cirtied ot ik solvents such W
alcohpls, ketones, dimethyiformarmide, The salt precip-
tates spotitancously of s eolated By saility vat or evap
orabion of the salvenl, A mixturs of pwo dissierponc-

mers of Formula ([11a} is formed, By repegted recrysiai-
lizaticms From g scivent such as acotone the precipltace
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15 enrched in e salt of the dektro-rotatory isomer of
compound (1), After esch recrystallization the optical
romtory power [a]oi? of the precipitets is measlred at
20" C. in methsaod & 4 conccntration verying fetwaen
1.5 and 2 g/100 m], When the [a]a stops increasiog the
base of Formula (15) i hbernted Irom the salt (J11a) by
the action of a bise such as sodivm of potassiam hydro-
gen carbonate in aquenis medla at temperatuces vary-
ing betwaen 5° C. and 207 . Evaporation of the fillrate
of the first receystallizaticn IV after the crystais of the
precipitated salp (¥1la) have bean Altzred off, gives a
mixtare enriched i the =zalt of (11} enantiomer. The
basification of this mizture of disstomosomeric salts
with a weak base such as sodium or potassium hydrogen
carbonate in agqueous soiution at temperaiures varying
petween 5° C. and 20° O, leads to a mixtore of the bwo
ghantiamers (1) plus (1) enriched i the levo-rotatory
enantiomer {I)).

This mizture {I43+{I,) crriched in ¢nantigmer {11} is
allowed to react with dextro-rotarory camphor-10-sml-
fonic acil which will be designated as (1L in 4 solvent
gecording bo the following reaction scherre:

oMy SCHE
H CHy
= ——
I + o
1l = bt
with (L (il
i LRODSE LIV} dextr-rotabory}
# \
CODCH
g 3
i
M.
[ s
ILis CHy Slt'a
11~ CHa
-0
L )

The crystuliine mixture of dissterscisomerc salés (115k)
obtained i3 recrystallized from acetone until the optical
relabory power 2] of dhe precipitaie remeing con-
snt. Az previowsly mentioned the apiical rotatory
power [a]pdf of the diasterenisomeric salt {I0b) is de-
termined afrar epch recrystallization.

The likeration of the staresjzomerie (1)) from its salt
& coeried ouk n L standsrd manner, Wike that for com-
pound (Ig. Levo-rotatory comphor-10-sulfonic acid
(11} mnay be obrained fom commerciatly available am-
moaimn camphor-10-sulfinace of Formola (V) accord-
ing 10 the reaction scheme:

a3

hh]

L]

4
CHy CH1 SIGJH
HiC CHa501 N B —»  HaC CH
= =12
(¥} (102

An aguecus solution of the ammonium salt (W} is chro-
matographed on an Amberlite TRN-T7 resin. After ly-
ppuilization of e eluate camphor-i0-sulfonic acid of
Formula ([17) is recover.

The entire seguemce of the process is shown schemar-
cally below:

00+ (I
avelons
make
[t~ h | ne {643 -F (i
(U} + Sulution (P70 couy (L i anetss
C O MaHOh
:::mt:lhau:mn ~ [1kgt 2cetone
W
{[1g) pure gt
itake alkaline with reuEalalludl e
rquenos NaH OO0y ArEang
I:Id:l [11e) pure
den i Loy
AT make alatine wich
agueows MNaEIco
W
Lew-Faraane v
ananiiomer

Each of the pure ensntiomers (1) and (1} may be
copverted into a salf by means of the standard oehods;
for exampls, the hydrochlorides ore prepared by the
addition of a sobution of hydrogen chlotide gas G-
athyl ether 1o & solution of {L) or (1) in diethy] ether.

DETERMINATION OF TIIC ENANTIOMERIC
PURTY OF THE DEXTRO-ROTATORY (1) AMD
LEVO-ROTATORY (1)) ENANTIOMERS

Tw methods have baen gsed:

proton MR ypectroscopy with the addition of 1

chiral rare carth

fhigh pressure ligwid chramatography using & chirab

statlonary phase

(a) Proton NMR spectroscopy with the addition of a
chiral tare garth The enantivmernic pority {optical pu-
tity) e determined by TH 60 MHz NMR specrros-
copy In the presence of a rare garth chiml complex
according to the method described by 5. WL WIHI'TE-
SIDES = ol {3 Am. Chem. Soc. 174, 30, 1053).

Tn the rucemic produst {1}, the hydrogen attached 1
the asymmetns centfc in the o position 10 fhe ester
Function sppears as 2 singlet (chemical shift §==4.87
ppm i CDCLy a5 solvenk, The addidon of the rare satth
complez Bu(tfe); [ S-mfluoromerhyl Sydroxyre-
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thylenerd-cumphorata europium (I15]] to the probe
containing a solution of the racemate (1} in CDCls leads
1o the resolytion of the inhlal singlet into two, well-
sgparated singlets corresponding to the proton of 2ach
of the twe eaaniomens {14 2o Iy Whin 1he meokar
ratio of rare carth compléa/compound (Ty=0.4, the
scparation between the (wo singlets is about 6 Hz.

With each of the two enantiomers prepared, (1) and
(F1}, the ame procedure s used @s for the racemate
{Ir The smaller chemical shift comesponds to the pro-
ton of the dextro-rotarory cnantiomer {Jq) and the
Inr:;gn* chemical shift to the levo.rotatory epantomer
Ik

The precision of the method was determinsd by com-
paring the TH (60 MHe) NME spectrs obtained with
and without addition of the rare earth compics for each
of the two enantiomers (I} and {I,) i the pure state or
2% mintaTes coMMBising inoressing guandides of ome of
the anantiomars. [t was observed that it was possible 1o
detect easily more itan 590 by weoight of one snantio-
meér in the presence of the other.

{b} High pressure Tyuid chromatography using u
chiral statonary phase The study was conducted with a
liguid chromgtegraph HP-1084 asing a UV detector at
215 nm. The chiral stationary phas¢ was DEAE silica
{10 microney onto which was grafted alpha-1 aeid gly
coprotsin (43100 mm) (ENANTIOPAC RLKE).
The mobile phase comsied of an agueous phosphars
buffor mixturs § mM NaHzPO4/Na:HPO, ) comaining
0.1M of MaCl, adiusted to pH=7.4, and 15% of isopro-
panl (vl The fogr pite wag faed ot 0.3 wl/ minaie
and the emperature of ihe column was maintained at
157207 ¢, Under ihese conditions, the dexteo-rotatary
enantiomar (I7) has 2 retenton fme of 45 minetes amud
the levo-rotatery snantiomer (I} has o retention time of
35 mimetes.,

The precigion of the determination of the optical
purity of the bwo enantiomears was estimated by
chromatographing eash of the two enantiomers (L) 2ed
{1y proparsg sither siond or a4 3 MiZre coniriniong
ipereasing wmounts of goe of the enantiomers, It way
abservexd that it was easy 10 detect:

1% {weighl weight} of enanticmet (14) in enantiamer

(I}
4% (weightweight) of enantlomer {1} in eyantEomer
{1z}
Under these conditions i1 may be concluded that the
optical purity of the two snantiomers {[y) and (I4) oh-
taireerl acoording to the examples is at Jesat aqual to 9596
for the deztro-fotslory enantiomer (I4) and at least
equal to 93% for the levo-rotatory soentiomer (1)

The followitg examples are non-resifclive and are

preseaiod to lugtzate the present myention.

EXAMPLE 1

Salts of deatro-rotary
methyl-alpha-5{4,5,6, T-tetrabydro( 1, 2-c)thieno pyridyl)
{Z-chlorophenyi}-acetate .

{7} leve-rogratory camphor-10salfonic acid

A colwmn of Ambetfite IRMN-T7 retin is prepared and
teatesd by passing IN hvdrochloric seld throagh it and
then by washing this column of acidified resin abun-
dantly with water. Levo-rotalory ammonicm camphaor
10-sulionate {3 dissolved in & mindmum of water and
applied to the colomn of resin previously prepared.
Thution is cartied oot with waier. The thoied Hiwcions
containing the actd are [jophilied.

Lak
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White crystals, mp 198" C. [alp®=: —20.53
{e=2.075 g/100 ml water).

fb} Camphor-10-sylionic acid salt of methy] alpha-
5(4,5.6,7-tctrahydred3,2-Cithienp  pyridyl} {2-chlore-
phenyacetate (3R 15990 B

32 g (0.09% mole) of racemic methyl alpha-54,5.6,7-
tetrahydrald, 2-aithieno pyridyl) (2-chloropheny:)-ace-
tate are dissolved in 150 ml of acetone. 535 g {0.0397
ole) of levo-rotat camphor-10-sulfonic acld monohy-
drate are added. The ¢l¢ar solution is left to stand at
room temperature, After 48 hours some ceiystals kave
formed. The reaciion Mmiilure 15 concentrated 1o 50 mi
and left to stand at room temperature for 24 hours. The
crysials obtitned are Bltered off, washed with acelone
and dried {yvweld: 559 on the bagis of the sariing race-
trate).

White crystals, m.p.=165 C, [a]z"=+2467
fe=1.3% g U0 ml; mathanaly.

The crystals obtained above are redissoived in the
trinimum of bolling acetone {50 mi). The crystals cb-
taincd after cooling gre fliered off, washed with ace-
tone and dried (yield: S6%)

Wiiile ocrysials, mp=165 O, [e]p™l=+24.75
{¢=1.6% g/100 ml; methnncd), _

g) Dextro-rotatocy methyl sfpha-Sid, S0, T-etraby-
dto3,2-cihieno pyridyl} (2-chlorophenyl)-neetnte.

V2 g 002 moley of The fane produnt ohrained in )
are dissolved in a mipimury of water. Aficr sooling to 5°
L., the pgueous solution abtained is made alkaline with
& saturated aqueous solution of sodivm hydrogen car-
bonate, The alkaline aquecus phase s exrracied with
dichioromethane, The organic ektracis are doed over
anhydrous sodiom sulfals. On evaporation of the sal-
venr & aolatless ol is obtamed {guantitative yield). O,
[et] ptPee 5152 {o= 61 /100 ml; methanol).

fd) The hydrochkloride of medhyl alpha-5id 5.6, 7-let-
rahydra(},2-cihieno pyridyd) (2-chloropheayll-acutute
{dextyo-rotatory) (SR 25950 A},

7 & {0.0228 moled of dextro-cetatory methyl alvha-
5(d5 6, T-tetrahydeofd. b dibiene  pymidyll  {Dhlave-
phenylacetale are dissolved tn 100 ml of diethy] crher.
30 ml of 2 solution of I HCL in digthyt ether ane added
and the crystals obtaired are fleered off, The coystuis
arc washed with dicthyl ether ond dried {yield. 2470}

Whita crystals, mp.=117" C, [¢]p®=—6223
fo=1.82 z/100 mil: methanal),

{£)} The hydrogen sulfare of dextro-roratgty iethyl
alpha-5(4.5,67-teteahydrol3, 2.ophicnn  pyridylt {2
chlorophenyl-aceiare (SR 25890 O

#0 mi of a saturgled agueouws solution of yodium
bicarhopare are added 10 4 tuspension of 200 g of SR
25090 B in BOO ml of dichloramethans, After vignrows
ghaking, (he organic phase is separatcd, dried over so-
dinm sulfate and the selvent 15 removed wider feduced
oressure, The cetidue 19 dissolved in 500 ml of ice-cald
soetope and 207 il of concenatrated suifuric acid
1936495, d=1.83) are acticedd drop-wise, The precipitate
formed 1s wuleied Ty firaion avd washed woih 3000
ml of ncetone, then dricd in o vacuum oven ol 507 C

139 prapms of analytically pure white crysraly are thuy
obtained with a meltiag point of 184" C. Empirica
formula: T eHgCINDeS. HyS0:  [a]2?= 455 10
(o=1.891 g/100 mi; methanol).

{5} The hydrobromide of dexteo-rotatory methyt ab
pha-5¢4, 5,6, T-tetrahydrol 3,2-c)thieno pyndyl] (-
chlarophenyl-acetate {SK 135900, _

150 o of &n agoeemd sohiion of wodium piraronais
are added 1o 4 suspension of 20 g of SR 25990 8 in 200
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tal of dichloromethane. The residue obtained after sepa-
ration of the crgenic plase, drying and evaporation of
tha solvent is dissolved in 150 tl of disthyl or diisopro-
pyl aiher, and 4.4 ml of o 489 (WL V) aguesus snluticn
of hydmbromic ocid are added drop-wise. The precipi-
1ate formed is wolated. Afer drying, 144 g of crysialy
are obtained with 1 mplting poiet of LUL7 C. (yield
P,

13.4 g of these crystals are rectystallized from & mix-
turs of sopropyl ether (100 ml) sud soprepancl (150
ml) to give 10.2 g of analytically pure hydrobromide:
m.p.= 140" C,; empirical formuia: CysH ) sCINO:S HBr
fa]efl= 43923 (o= 209 g/ 100 tl; methanol).

{g) The toupocholate of dexiro-totatory methyl al-
pha-5(4,5,6,-tetrahydra(3, 2 chibisne  pydidyl) (-
chlorophenyT-seeate (SR 25990E),

The sodivm salt of teurccholic ecid is chromato-
graphed on Amberlite TRN-T7 resin by eluting with
water. The frestions obiained arc lyophilized.

3 g {0054 mole) of SE 259908 are treated with a
saturated aquecus soiution of sodium bicarbotate and
the mixture i3 exiracted with dichloremethans, The
organic phase is separated, dried over sodium eulfate
and evaporated (o dryness. The free base obtmined b
taken u in 10wl of avropanel; TE g Q00 maled of
tawrocholic acid dissolved in 100 ml of isopropanol are
added (o this solution, The mixture s stirrsd overmight
at room lemperaturs, then cvaporated 1 drymess. The
residue solidifed on being triturated with ether. 3.5 g of
beige  crvstals  are  abtaiped.  mp =120 L
[a]p0ew —39.53 (o L7391 p/100 ml of mothanol).
CrsH1sCTNS.CpHysNOrS;, © Hy N anulysen in
agreament with theary.

EXAMPLE 2

Saltz of levororatary mathy]
alpha-5{4. 5.6, -tetrahydrod 3,2-cithienn pyridyl)
{Z-chlorocphanyl-acetate

{2) Salt of d-camphor-10-sulfonie acid (3R 15939 R)

After separation of SR 25990 B in Example 1-b the
solvent is evaporated fom the acetone fltrate cbtadned,

The residue is laken up in water and diethyl ether.
The ernereal phese i3 decarted, The squécus phase i
coxdled to 5° 2, and made alkalins with a satoraced aque-
ous aclution of sodiwm bicarbopete. The aqoeows alks-
line phase s extracted with dlegityl #ther. The athereal
extracts are pocled and doed over anhydrous sodium
sulfate,

On evaporatiom of the solvent an oif is oblained
which is purified by fltzation throngh o bed of sifien
(elmant: diethy! ather) A coloutless ofl is recovered
consigting of a mintare of abous 65% of the levo-rota-
tory enentiomer and 359 of the dextro-rotatory enan-
tiomer, propoctions determioed by means of 'H (50
MHz) NME epectrascopy after the addition of chiral,
Tare sarth complea.

14.66 g (0.0517 mole) of the mixiure thus obiuned are
dissvlved in 70 ml of acetone. 777 & (00310 mole) of
dextro-rotatory canaphor-10-sulfonic arid monohydrate
arg added. The homogensous mikture is Jaft to siand
OvETIIEIL at oo tetotweraliee, The aoysaly obtained
are filtered off, washed with aostone and dried (yield:
449 based on the minture).

The crystals obtained are digsolved in a minmum of
refuxing acetone (60 mi). The precipitate chiained on
cooling 1o rotm temnpereture is Gltered off, washed with

1
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acetone snd dried. White crystals, m.p.=167" C,
[alpitwe — 24,85 [c= 179 g/ 100 ml; methancl).

(b Levo-rotstory methyl aipha-5i4,3.6,T-ietrahy-
dro(3.2-<ithicnd pyridyl) {Zchlorophenyl)-acetste,

11.3 g 66,0204 mole) of the camphor-iD-solforate
phtainad in (a) are dissolved in a minmum of wader, The
aquecus solation ohtained is cooled te 537 C. and made
alkaline with a satorated agueous solotion of andium
Tydrogen carbonare. The alkaline agueous phete is
eatracted with dighloromethans, The organic solution
is dried and the solvent Is cvaported. & colmicless oil s
wolnisd (quantitative yield).

il [e]pf=—50.74 (o= L.58 &/100 ml: methanal).

{c) The hydrochlarids of levo-rotatery methyl alphe.
54, 5,6, 1-tatrahydrof3. 2 hicnn  pyeidyl)  (Z-chioro.
phenyll-aectabs (SR 25989 Al

Prepared according to the mathod descnbed in Ex-
ample 1(d). Yield: 94%.

White ecrystals, mp.=117" C., lalp™—-§2.56
{c= 1.0 g/100 mi; methanel).

{dy The hydrogen sulfute of levo-rotatory mathyl-
alpha-5(4,5,6, T-tetruhydrofd, ehthienn  pyridyly  (2-
chlorophenyi)-acetate {SR 25989 C).

70 g (0.116 mole) of the camphor sulfonate 3B 25989
B cbtained arc treaied a5 desoribed in (o) ebowve with 2
sahiraterd zquests woiufion of sodtum Wearbonare in the
presence of dichloromethane. The organic phas; is
separaied, dried over sedivm sulfate and evagorsted te
dryness, The cesidos is laken up in 300 ml of acetonc
and 7.2 ml (0. 126 meHle) of concentrated selfuric acid are
added dropwise. After heing aticred the cryslais
formed are Altered off and washed with acetone. 47.5 g
of white crystals are obiained. mp.=182" C
[alp®™=—3161 (c=2044 2/10) mk mecthanol). The
analysis {¢,H,M) ar2 in agroement with theory.

PHARMACOLOGICAL STUDY

The plateter aggregation nhibiting activity and the
toxicity of these negw Somnpounds were compared 1o
those of the racemic mixture desceibed in the French
Fat, Ma. £2.12599 (Publication No. 2 330 147L

A deseription will now be given of ihe results of this
gtudy which demonsirates anather sdvantape cf the
inventing, namely that the saits of the dextro-rooenry
isomer have a batter thetapeutic index than the salt of
the racemic mixture: i fact, the levo-rotainry isomer
exhibits almost no platelel aggregation inhibiting aatzv-
ity and its toxiclty is markedly higher than that of its
dexira-rotatory homologue.

The piatelet aggregation inhibiting activities and che
anpithrombatic agtivities of 1he compounds aete Sod-
ied tn the rat by siandard methods,

The setivity on the aggregation of plates indweed by
AP or collagen was determined cx-vivo.

The products dissolved in ethanol (200 me/mly anc
diluted it water containing gum arehic (3%-wi/v) were
administered by the oral route to groups of Rve lermale
rats of the CDR.COBS stram, weighing 250-300 g, in
amounts of 10 ml of suspension per kilogram twa hiones
bafizre blood samples were taken.

The blood samples ware taken v animals auesihe-
tized with dicthyl ether by puscture of the abdominal
anits wmd placed over o 1A% aguenus subation ol soe
dium citrate (1 vol/? voluemes of blood), The plaiclal-
rich plasma was then isolated by centrifugation a1 200 g
for 10 minuLes.

Aggregation s induced by the addition of 2 pl of
agereguling solution w0 400 pb of platelel-rich s,
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The aggregating aolutions naed were a 300 p aguoouas
saludon of ADP marketed by Boehringer Manaheim
{hnal concentration 2.5 pM), and & solution of collagen
toatketed by Sigma {type 1} at 3 concentration of 0.25
BA100 mb in 39 acetic pcid v/} (final concentration
1.5 pgs/ml).

The apgregation of the platelets was moomitored as
described in the wethod by G. V. K. Born in Nature
194, p. 927 {1967} wsing a Coulttonics () sggregometer
at 2 temperainre of 37° C. and agitaton of 900 rpm.

For aggregation wilh ADP, ihe aggregnmetsr gener.
ales 3 Curve representing a plateier aggregnion as mea-
suted by a change in optical density. The height of this
eurve is defined as the height of aggregation. The per-
centage of aggregulion is the relation between the ag-
gregation height msasured and the height correspond-
ing to 10055 aggregation x 100. The percentage of inhi-
bitien is determined by the relation;

Contml aggregstion height — producsd agaregadion height
Conttal aggregation height ¥ un

The resulks obtained for the aggregation with ADP
for the hydrochloride of the racemic mixture (PCE
4099, tha hydrogen splfates of the dextro-rotatory {SE
25990 C) and levo-rotalory (3R 25982 C) isomers on the
one hand, aud for POR 4099 gnd the hydrochiorides of
the dextro-rotalory [3R 25990 A) and bevo-rotatory
(SH 25982 A) on the other, are shown in Table Iy they
demonsirue that the levo.rotatory isomer i inactive
and that the dexiro-rotatory isomer 15 at l=ast a5 active
4% the recemabe.

TARLE 1
DOSE  QEFANTITY T 1M-
RO me'Kg of base HIBL-
TICT F\0  wdministcoed TION B+
T AQQRE-
GaTlon
Crmtrils ALG pfae 15
TR s G445 144 % -r— 24 L] LFil]
{racetoaie) AT 4% LT +7/— 11 5 000
174 1554 Ll +r— 23 " 0ol
SR, A9 20 1518 ALl -/— i 3 ow
Ll Tk L -r— 17 11 oy
LD L 1.2% L)) 94 —7/— 13 7  os
Li 192 34 —r— 11 51 oa
5 .54 40 +/— 16 a7 000
n 4% LI 4= 16 W QA0
Ty 1Y 5= 13
BR 2suE D 184 98 m d Tio 0o
in T4 A== L1 I 0
MMIGREGA-
TION
HEIGHT
Cumirols 10 +7/— 5
PLCE, a4 13 114 B +/— 3 17 oL
[ra:Emake) § & 28 kR L TE T
lz.2 e LrRE L | L] nal
LR 139394 Fol 1245 TH 4= 1 L ns
SR 23900k, ra 123 BT = fam T 15 nal
b 3 At B +rS—5 T5 Al
122 11.23 19 40/ 4 &2 0aolL
2% 2145 It +4—1 By 1

Tmeam il +f—  vaedaed arees o iy TeAs L SEML
*ESnklenl lesL

*Hapgrpnivan beighl in mm: deen o f— SEM (D = 5
.. 331 Lighlfeang

For the aggregation with collagen, the porcentage of
inhikition is the difference of the slopes of the curves €5 SRS 12 0%

tepresenting the variation of the optical density o8 o
funciton of time fos the gontrgl and the product to e
tested divided by the slope of the coutrol multiplied by

0t
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100. The resplts shown in Table 1T demonstrate again
that ondy the dexira-rotatory iRomer s active whereas
flies salts have comparsble sotivilies,

TABLE Il
QUTAR-
2SR TITY % [-
PROI- mgKE  of base ad- HIES-
nUcT i TiRitered SI.OPE TICHY  I'=®
Conicals . 44 45— 02
PR 4005 4,44 34 L&+ — hd s 0N
{racoenalLy) [ Tab 2T 40— Ml
e 1338 13 1705 Be MUK
SR 2 I L% 3% A ks - T [LLITS-
BTl k. Vi 40 4= 02 L7 s
SR IE00 1.2% ik 43 +/-03 A pa
] [B:¥3 dl 44— i %  ns
] EN-2) 1 4/-00 i1 o
1 T4 1.7 + /-0l [N
Cromntrals 15 1é=001
3R IMNE 10 LEd Pl+r—n% an o rand
Hh b 1.4 +4— (ad 1] |
Loy 197 S = (1Y
PCR NG L5 114 311 /-0 2 ns
[racemate) k] 4.z 108 w014 26 003
) 1071 S LR 25 00
1 TE R e ) A3 -s- 0 1 na
SR 25900 =5 1z5 305 -/- 3 ek | a.05
] d.ad] .34 —/— 01T [ |
135 1123 ik 45— s F AL |
1% ZIAE 474 +/— 1.3 HL RG]
p T SR Pt

N.E. He1 sapaiflonm

The antithrombotic activity of these compouads haz
also been studied in the test of venous thrombosiz on a
serew thrend described by Foumada 7. ot al. in Thromb.
Res 18 p. 139 (15300

Freomale rats of the same type as dhose praviously
described, in groups of 10 gnimals, were anesthelized
with dicthy] cther and their vena cava was isolated afier
abdominal ineision. .

A meladliy serew Thread 21 man long consistingg of =
dentist's dnll, marketed by Dyno (Franea) size Mo, 30,
was intrexiuced imto the lomen of this vein just below
the renal bifurcation descending towards the iliac vring,
without damaging the wail; 1% 1o 20 mm of the length of
the arpeny hesad ave implanied 2nd dee remeining 1w
protrudes through the closed stomach inte the exlerivr.

The thrombi formed rapidly and five hours iater,
under pentobaerbital anesthesia, the shdomes s re-
opened and ligatures are placed above and below the
screw thread which i withdrawn alter Jongitedinal
itclslon of fhe wein and the sclated chrombus e
weighed,

The cesuits which are presented in Table IIT shoow
that the levo-rotatory isomer is mactive in this tes, in
contrast o the dextro-rotatary isomer and (he cace-
mate,

TaPLE IIT

DOAE

mpfKE  DHIAM- VAl
PR rO IITY WEINIT of TN
nUCT amin,  of hese nenmhbi® Gh Ta=
iCanimils L9 -0
POR 4090 44l LEd LT 44— D24 LT 11 1]
ATACEMARE] LR Y.l 5.9 44— DL £ L

1Y 12,54 Y00 44— DL9 T ]|

SR 13MWC o WE LT - D42 T ns

Ll 44— 03T 0 ns

1.3 142 T8 r— 2% At 1
x 14 1M +o— 024 ) 1131
0 LAt 138 40— 0Ly Gy 0
a0 1538 120 & DL i LEL)|



4,847,265

11
TABLE IT-continued
DOSE
mgKg  QUAN. VARIA.
PRO- rCO TITY  WERIGHTof  TION
Lnzr admin.  gf e thromhi* ) pre
Coatttuh 1 4/ 038
SR 2590 10 334 Lal /008 80 G
0 TEF  LIE 4015 &0 B0

* w wamght of 1hrombl in =p ¢ — wonland frer of the medn
P Bl el Krkal - 0l

For the toxicological study, the compounds wers
adminiatered by 1he oral route in the form of & suspen-
gion in the same volume of waier made vp to J0F
(wi/v) with gum arabic to groupy of 10 lasted female
rats of the Sprague Dawley strain weighing 120 to 135
Zrans.

The nurnber of dead anjmals was determined 14 davs
afier the adminiattation of the compourd ender soudy.
Toe lethal deges thuy determined, sxpressed in weight
of the salr administered, are presented in Table IV thess
reaults show on the one hand that the texicity of the
racemic mixiors is similar to thac of the lavo-roraeary
isomer whtroas the dextro-rotatory isomer i mackedly

lrss tozic, and, on the other hand, that the toxicity de- 2

pends on the nature of the acid weed Lo form the sal.

TABLE 1V
L 50 ADROLUTE LETHAL
PRODUCTE D10 [ o DOSE
BCH o 1113 Iil5 w 2000
(racemnie) {1443 [ 74T
SR ISTHY A 1358 ez i 2000
{LdE3=179Ty
SRS A HISS 4116 BIAT 1)
TLLES
SR MO C 1357 2531 574 EliL)
2IT-25
5K IS0 D 264 AT68 5914 S
{33E1-8017)

{1 = tendidance interval

The pharmacological study just prssented has dem-
onstrated the intcresting inhibitary properlies lowards
platelet ageregation of the compound 1& and the wb-

senoe of any activity of s somer 11,

The medicioe of the myention can be made available
for oral administration it the form of tablets, sugare
coated fablets, capsules, dropa, granules or a syrup. It
can alap be made availabls for regral administration in
the form of soppesitorics or for pacenteral administra-
tiom in the form of an injectable solution.

Each unit duse containg advantageously from 001 g
to 100 o of the derivative of the invention, and the
daily doses 10 be admintered may vary from 0.001 g 1o
0.500 g of active ingredicnt depending on the age of the
patient and the severity of the disorder o be reated.
Some phatmaccutical formulations of the medicine of

L1t}
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the invention will be piven below as non-restriclive

examples,

(1) Tablets
Active ingredient: 0.010 g .

Eacipient: lackose, powdered sugar, rice-starch, alginic
acid, magnesium slearate

(2) Sugar-coated fablets
Active ingradient: 0005 2 .

Excipient: magnestum giearate, maigs stargh, gum ara-
i, sheltas, white sugsr, glucose, white wan, car
nauhz wax, paraffin, cochineal

{3y Capanles
Active ingradient: 0025 g
Exgipicnt: magnesium stearate, maize starch, lactose.

{4) Injectabls sclution
Active ingredient: D050 g
Isotonie saline g.4.p. 3 ml

{3} Suppositorics
Active ingredient: 0.030 g
Semi-syntheric triglycerides q.2.p. 1 suppository.

On account of il9 interesting ichibitory propertcs
towards platelet aggregation and itg intesfecence in the
mechanism of formation of arterial and venous throm-
boaes, the medicine of the invention can be usefully
administered in the Ireatment and prevention of platels=t
disorders due o #xtracoporeal blood circuits or the
consequsnee of complications in atherome.

Wea claim:

1. Deatro-rotatory isomer of methyl alpha-5(4,5,6,7
tattabyelrod 3, 2-cothiens pyridyld {Ichlorophenyt)-me-
tate rubstantially separsted from the leva-rotatary iso-
mer and its phanmacantically acceptable salts,

2, Hydrochlerlde of the destro-rotatory lsoaner of
methyl alpha-5(4.3.8,T-tetrahydro(3,2-c)thieno pyricvl)
{Z-chloraphenyl)-zcetate substantially separated from
the levo-rotetory isomer,

3. Hydrogen sulfate of the dextro-rotatory isomer of
methyl alpha-5{4.3.6, T-tetrahydro] 3. 2=} thieno pyridyly
{2-chlorpphenyl)-acetate substanttably separzted fTom
the levo-rotatory isomer.

4, Hydrohreomide of the dextro-rotatory jzomer of
methyl alpha-54, 5.8, ietrahydro3,2-c)thieno pyridy ()
{I<hloropnenylraceine sosaally wperaled fTom
the levo-totatory isGmet.

8, Taurocholate of the derwcerolatory isomer of
methyl plpha-5(4,5,6,7-tetrabydrod3 2-c)thueno pynidyl)
{(2-chlorophenyly-acetate substantindly separated from
the levo-rotatory womes.

. Pharmaceutical composition which comprisez an
cffcctive platelet aggregation inhibiting aroount of a
compound of claim } and 1 pharmaceuticatly accepratle
carrier.

- 7. Cotnpositon according w claim 6, comprising unit

doses pontainmg from 0.001 ¢ te 0,100 g of active ingre-

dient.
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Beturn to Electronic Orange Bank Home Page
| FDA/Center for Drug Evaluation and Research
Dffice of Ganeri¢ Orugs
| Division of Labeling and Program Support
Update Frequency:
Qrange Book Data - Monthly
Generc Drmg Product inforimation & Patent Information - Daily
Qrange Book Data Updated Through April, 2008
Patent and Generic Drug Product Data Last Updated: June 11, 2008
|
|
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| Active Ingredient Search Results from "OB_Rx" tabie for quecy an "clopidogrel.” M
A
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| Appl TE ) RO Active Dosage Strength Proprietary H_Epplicanl \l
Mo Cods Ingredient Form; Mama
-~ Route
| 076274 AB Ng' CLOPIDOGREL _fABLET; EQ 750G CLOPIDOGREL APDTEX INC
. BISULFATE QRAL BASE BISULFATE

078273 AB Nao CLOPIDOGREL TABLET: EQ75MG  CLOPIDOGREL OF REDOYS

BISULFATE ORAL BASE BISULFATE LABS INC
02083¢ No CLOPIDOGREL TABLET, EQ300MG  PLAVIX SANOFI
, BISULFATE - QRAL BASE AVENTIS 1S
020839 AB  Yes CLOPIDOGREL TABLET; EQ75MG  PLAVIX SANOF|

BISULFATE ORAL BASE AVENTIS US

FDa/Center for Drug Evaluation and Resaarch
Qffice of Genetic Diugs
Division of Labeling and Program Support
Update Freqilency:
Crange Book Data - Menthiy
Generic Drug Product |nformation & Patent Information - Da.ily
Orange Book Data Updated Through Aprfl, 2008
Patent and Generic Drug Product Data Last Updated: June 11, 2008
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Search resuits from the "OB_Rx" table for quary on "020839. yg(/ l/\’
Active Ingredient: CLOPIDOGREL BISULFATE
Desane Form,Roule: TABLET,; ORAL

Proprietary Name: PLAVIX

Applicant: SANOF! AVENTIS US
Strangih: EQ 75MG BASE

Application Number: 020835

Product Mumber: o001

Approval Dae: Now 17, 1087

Reference Listed Drug Yes

RX/OTCDISON: RX

TE Code: AB

Patent and Exclusivity Info for this product: View
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Active Ingredient: CLOP|DOGREL BISULFATE
Dosage Form;Route: TABLET,; SRAL
Proprietary Nams, PLAVEX

. Applicant: SANOFI AVENTIS US
Strangth: EQ 300MG BASE
Application Number: 020834
Froduct Number,; 002
Approval Date: Sep 20, 2007
Reference Listed Drug Na
RX/OTC/DISCN: RX
TE Code:

Patent and Exclusivity Info for this produst: View

FDACenter for Grug Evaluation and Research
Office of Generic Drugs
. Division of Labeling and Program Suppart

Upidate Frequency;
(range Book Data - Monthly
Genegric Drug Product Information & Patent Information - Daily
Orange Book Dete Updated Thicugh Apnil, 2009
Patent and Generic Drug Preduct Datz Last Updated: June 11, 2008
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Activa Ingredient: CLOPIDOGREL BISULFATE
Dosage Farm;Route: TABLET. ORAL
Propriedary Namae:; FLAVIX

Applicant: SANOFI AVENTIS US
Strength: EQ Y5MG BASE
Application Number; 020835

Froduct Number; o1

Approval Dats; Mov 17, 1997
Reference Listed Drug Yes

RXOTC/DISCN; RX

TE Gode: AB

Fatent and Exclusivity Info for this product: View
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Active Ingredient: CLOPIDOGREL BISULFATE
Dosage Form Route, TABLET; ORAL
Proprietary Nama: PLAVIX

. Applicant: SANOFL AVENMTIS LI
Strength; EQ 300MG BASE
Application Number: 020839
Product Number: 002
Approval Date: Sep 20. 2007
Referance Listed Qrug Mo
RXJOTC/DISCN: RX
TE Code:

FDA/Centar for Drug Evaluation and Research
Office of Ganeric Druas

. Divisicn of Labeling and Prograrm Suppart
LUpdate Freguency:

Crange Book Data - Monthly

Seneric Drug Product | nformation & Patent Information - Daily
Drange Book Data Updated Through Apedl, 2008

Patent and Generic Drug Product Data Last Updated: June 11, 2008
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Active Ingredient:
Oaosage Farm:Route:
Proprietary Name:
ﬁppficarri:

Strangth:

Apphlication Number:
Protuct Number:
Appraval Date:
Reference Listed Drug
RYOTCDISON;

TE Code.

Patent and Exclusivity info for this product

Active Ingredient;
Dosage FormiRoute:
Proprietary Mame:
Applicant;

Strangth:

Application Number:
Product Mumber:
Approval Date:
Raftarange Listed Ooag
RX/OTC/DISCN: -
TE Gode:

Search resuylts from the "OB_Rx" table for query on "020839."

Wiew

CLOPIDOGREL BISULFATE
TABLET, ORAL
PLAVIX

SANOFI AVENTIS S
EQ 7OMG BASE
020838

Qo1

May 17, 18467

ey

RX

AB

CLOPIDOGREL BISULFATE
TABLET. ORAL

PLAWVIX

SANOFI AVENTIZ US

EQ 300MG BASE

020839

002 _

Sep 20, 2007

Mo

RX

oA erer for Drug Evaluation ang Research

Office of Generic Drugs

Division of Labeling and Program Support

Update Freguency:
COrange Book Data - Manthly

Generic Drug Praduct Information & Patent Information - Daily
Orange Beok Data Updated Through Aprii, 2008
Patent and Generic Drug Product Data Last Updated: June 11, 2008
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Lista de resulipdos combinades | FubMed {63 | EBM Reviews, Cochrane Database (0] | gwdence Based Medicine @/
Mo - ERER 8% | Magiae - WID (RS | ONID - Sournais i 113§ Gongle Sohetar (14} § Findarticies {Free BrLicies \\
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Tt Registra Somplaty

Y. Fisdie: Clopidogrel aptiplatelet activity is independent of age and presence of atherosclerosis,
Setdieims MM Dedngear; FNecear; § Seere-Lanrii
Fusatss Semin Thromi Yermast, 1999

far Goagls Schabpe

- Fegistre Lomplels

o Ciopidogrel antiplateiet activity is independent of age and presence of atherosclerosis.
Agtaren: Denminger MH; kacciar 3; Serra-Lacroin B; Sissmann
Fusnse: Seminars in Thrambosis & Hemastasis, 25 Suppl 2:41-5, 1999,
&y Medline - QYLD

s ' Senyisten oo

Towit: ... Antithrombotic Effect of a Front-Loaded Regimen of Clopidagrel in Patients With Atherosclerosis
on ...

Audaime s (el 1T Gaanda, 55 Woerthiey ) &G Tarman, O3
. Fesate; Arterwosclernsis, Theombosis, and Vascular Biglogy, 2000
Fri: Google Schotay

g Registrn Carmpists
Titwize Complementaty, additive benefit of clopidegrel and lipid-lowering therapy in patients with
athesoscierosis Jaurnal of the American College of Cardivlogy. 35%{Suppl A):3264, 2000
Sofvrgs: Braty DL, Foedy JM, Husch AT, Rinalab £ Hacke W, Topal E]
sumare Jowrnal of the American College of Cardiology. 35(5uppl A):3264, 2000, AN: CN-U0371050 Complete Refgrence
Zn: Evidgence Based Medicine Review - ERMR

Registrs Cgmiplatn R

i Acute Antithrombotic Effect of a Frent-Losded Regimen of Clopidogrel in Patients With
Atherasclerosis on Aspirin
gutrragss betl, Gaerard; Osands, Sulio §; werthley, Stephen G; Zaman, Axfar 5; Rodrigus?, Dgwalda J; ey, Ei
Farkauh, Michest &, Puster, WYalerding Badimon, Juaa ) Onasehie, James ¥
Fueane: Arteripsclerasis, Thrombasls & Vascular Biology. 20{10):2316-2321, Octaber 2000. Apstractomplete
RefgrgncaTakle of Cantents
£a OVID = YournaisiOwid

. i b Begistre Jihenpleto 2

itz Acute antithrombotic effect of a front-loaded regimen of clopidogrel in patients with atherosclerosis
an aspirin.
Aoigeese Rlaid o, Osends 37, Woeshlgy S5G, Faman A, fodrigoes 2, Lay £1, markauh ME, Pyster W, Sadkmon Al
Chesabrn I
Fimate: Artarlgsclerasts, thrombosis, and vascular bislogy. 20010):2316-21, 2000 Oct. AN: CN-00326948
AbstractComplete Referanca

in: Bwitence Boserd Medicine Review - EEMR

Py ' Registre Campleta §

Firio- Acube antithrombatic effect of 2 front-laaded regimen of clopidogrel in patlents with atherosclerosis
On asgirin.
antores. Helft G; Gsende 3, Werthiey 56; Zaman AG; Rodviguez Q); Lev EL; Farkeuh ME; Fustar V; gadiman 2K
Chageirro IH
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prtaviosclerosis, Thrombosis BoOvastuiar Bipiegy. 201001 2318-21, 2000 Qct.
Medtiine - OWID

Reglsteg Completa

Clopidogrel: hemorheological effects in subjects with subclinical atherosclerasis.

Ciuffar 5, Lombardini B, #rea 1, Lupattell: &5, Mannaring F

Climical hermorhenlogy and micracirculation. 25(13:31-9, 2001, AN: CN-00377053 abstrackComplete Referance
Evidence Based Madikine Review - EBMR

Remstre Complato B

clopidogrel: Hemorheologlcal effects in subjects with subclinical atherosclerosis
G Ciuffatti

Chnical Merrrarheotegy and Microcirculation, 2001

Goagle Scholar

Fenistre Cormjplato

Clupidogrel: hemorheological effeces in subjects with subclinical atherosclerosis.
Ciuffeiei G Lombardind ®; #irre M; Lapattel 5 Mannadng £

Llinical Hemvorheglogy B Micracirculation. 25{1):31.9, 2001,

HMediina - GVID

Registro Completn
[EFfect of therapy with clopidogrel on walking tolerance and parameters of hemostasis in patients
with atherosclerosls of lower extremities and intermittent claudication]. [Russian]
Komaroy AL Kropacheva ES; Tarasowa TN: Dobrovesskii AB; Tiseva FU; Mironova 17 Naumay VG; Panchenko
EF
kardiniogia, 42{3.45-50, 2002,
Mediing - QVID

Registro Compieto

..- with ¢lopidogral on walking tolerance and parameters of hemostasis In patients with
atherosclerosis ...

AL Komarow; BS Kraparheva; TH Tarasova; AR
kardtologlla, 2062
Google Scholar

Registrn Compiete

Managemeant of atherosclernsts with clepidogrel in high-risk patients with recent transient
ischaemic attack ar ischem|c stroke {MATCH}: study resufts Stroke. 35(6):e181, 2004

Iriener #-C

Fueite: Stroke. 350618181, 2004, AN: CN-004E7868 Complet? Reference
fn: BEWidence Based Medicine Raview - EBMR
21 1q fregistro Complets §
Yitaine ... effects of aspirin, clopidogrel, and their combination on the progression of atheroscherosis in ..
Lutores: (3 Gu; L Cheng YME Ruan
Fuenes Zhoangguo Y] Kue Ka Xue Yuan Xue Bag, 2005
Eir: Goagle Scholar
11 Roristeg Coresetn
Fitwo: [Inhibitory effects of aspirin, clopidogrel, and their combipation on the progression of
a -t
hitp:/www.sinab unal edu.co:2080/muse/serviet/MusePeer 12/06/2008
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atheroscherodis W rabbits]. [Chinese) \

Autiires: Gu C: Chen L Rage Y q
Frgrfe: Chung-Kun | Hsueh Ko Hsueh Yuan Hsueh Pap Acta Acadamiae Medicinae Sinicae. 27(1):187-2%, 200% Fab. \\
& Meadline - QUED

G Fegisird Complete

Titufe- Ask the doctors. My mother in her early 90s has been diagnosed with atherosclerosis, had a
succassfut amglaplasty a yeadr ago for aevere chest pan, takes clopidogrel and aspiria, and in
general eats a low-fat diet, although she really likes meited ice cream, But she doesn't llke to walk.

L

What else should she be taking, and what can I say when she says she's too old Lo exercise?.
AtGres:  Sooryious
Fuaeaia; Heart Advisor. 8(5):8, 2005 May,
£rr. Mediine - OVID

iy Registrn Compdebo

L

Vitssiz: Pharmacodynamics, pharmacokinetics, and safety of the oral reversible P2Y12 antagon)st AZDGI40
with aspirin in patients with atherosclerosis: a double-blind comparison to clopidogred with aspirin.
[sme comment].

Aotoras: Husted S; Emanueisson H; Heptinstzll S&; Sandset PO, Wickens M; Feters G
Fusaie, Eurgpean Heart Journal, 27(3):1038-47, 2006 May.
£n: Medline - OWID
. Rt Pagistro Coonpleho
Tiivio: Pharmacodynamics, pharmacokinetics, and safety of the aral reversible P2Y12 antagonist AZDGA140
with aspirin in patients with atherosclerosls: a double-blind comparison to clopiiogrel with aspirin.
Arvirzs: bhisted 5, Emanusdsenn H, Meptinstall =, Sandsek PM, Wickeds M, Peters G
Fuemta: European heart journal. 27(9):1038-47, 2006 May. AN CN-00582594 AbstractCommiplete Reference
ity Evidence Based Medicine Raview - EBMR

i

L Regisien Comoletd

Titwic: Is there a different effect of clopidogrel plus aspirin versus clopidogred alone on stroke patients
with small vessel disease and large artery atherosclerosis? Analysls from MATCH Stroke. 38{2):521,
07

aras; Eenavent: O, Poarce L, Amarence P, Sireifter 2, Kase C
Fueitis: Stroke, 3B(21822, 007, aM: CN-0060195F Complete Reference
£ Evidence Based Medicle Review - EBMR
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L

ST Kegistrn Tomgratn £

Thuic: Effect of clopidogrel an the inflammatory progression of sarly athergsclerasis in rabbits model,
. Aytizees: LMy Fhang v, Ren M) £hang Y7 Zha X
Foente: Atherosclerosis, 194023 34B-58, 2007 Qct.
;. pedline - QYID

12 Regstre Completo

TRwiz: .., additive beneflt of clopidogrel and |Ipid-iowering therapy in patients with atherosclerosis
Ao DL Bhett; M Foddy; AT Hirschi P Ripgleb; ¥ Hacks
En. gioogla Scholar

(r A2 Registra Completo

rsie: ... agent, clopidogrel, in the young and the elderly with and without symptomatic atherosclerosis
Auperess PO GEUING AE Bonnet; 1 Sigsmann; 3 Mecgiar, B
£ Geogie Schofar
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Rayistra Cormplato

Effects of clopidogrel on the Formation of experimental atherosclerosis
Gy B Cheng vR Bugs; WX S Q7 Wang
Google Scholar

Feagigihrn Cermiizictn
= aral reversible ADP receptor antagonist, compared with clopidagrel in gatients with,
atherosclerosis
% HMusted; M Emanueisson; 5 reptinstai; S Chark
Google Scholar

Registro Sompleta
... Tront-inaded regimen of clopidogrel on arterial thrombus farmation in patients with
atherosclerosis ..
& Hedfr) 31 Qsende; SG Werthley; O Rodrigquez; AG
Google Scholar

Hegistra Tomplate
. aral reversible ADP receptor antagonist, compared with clopldogrel in patients with
atherozglerosis
E Huskae; O Heponstab
docgle Scholar

Fegistre Complets B
«.; addltlve benefit of clopidogrel and lipid-lowering therapy in patients with atherosclerosis [ ...

L Bhatt; 34 Foody; AT Hirsch
Google Schoiar

Registro Correta
o redyces P-selectin and formation of platelet-leukocyte aggregates in patients with
atherosclerosis ...
by Elirtknaneit; R Bauarsaches; § Adams; ) Graff
Gaoegle Schotar

Reyistre Comeleto

. agent, clopldegrel, in the young and the siderly with and without symptomatic atherosclerosis
[
PAL, L3N D Bonnet; 3 SissEmana

Goog ke Schetar

Reqistrs Cormiism

Ask the doctors. My mother in her arly 905 has been diagnosed with atheroscheresis, had a
successful angioplasty a year ago for severe chest pain, takes clepidogrel and aspirin, and in
general eats a low-fak diet, although she really likes maited ice cream. But she doesn't |I|_I:'E to walk.
What else should she be taking, and what can I say when she says she's too old to exercise?

MEDLINE with Fuli Text

Registre Complata

[Inhibitaty effects of aspirin, clopidogrel, and their compbination an the progression of
atheroscierosis in rabbits]

[Ch .
MELLIMNE with Fuli Text i
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Tirses [Effect of therapy with clepidogrel on walking tolerance and parameters of hemostasis in patients
| , with athergsclarosis of lower extremities and intermijttent claudication] \
-
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Clopidogrel: hemorheological effects in subjects with subclipical atfterosclerosis.
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Tiwie: Acute antithrombotic effect of a froat-loaded regimen of clapidogrel in patients with atherosclerosis
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Fivuze Clopidogrel antiplatelet activity is independent of age and presance of atherosclerosis,
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