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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de ia tarjeta profesional niumero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LABORATORIO FRANCO COLOMBIANO S.A. - LAFRANCOL S.A,, -
dentro del tramite de la referencia, en ejercicio de lo dispuesto por el articulo 42
inciso 2° de la Decisién 486 de 2000, por medio del presente escrito, procedo a

sustentar y complementar la oposicidn presentada en los siguientes términos:

I. COMPLEMENTO DE INFORMACION.

La solicitud colombiana 06-106-511 en tramite, que se refiere a la obtencion de las
formas polimérficas A, B, C, D, E y F de metil(+)-(S)-a_(2-clorofenil)-6,7-
dihidrotieno[3,2-clpiridina-5(4H)-acetato Naftaleno-,1,5-disulfonato © uno de sus
hidratos y/o solvates, con un perfil caracteristico de cristalografia de difraccién de

rayos X, una formulacidn tarmacéutica que contiene dichos polimorfos y un
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método de inhibicion de la agregacion plaquetaria util en el tratamiento de
episodios aterosclerdticos; carece de los requerimientos fundamentales para
otorgarsele el beneficio de patente de invencion, tal y como se puede evidenciar a

traves de los siguientes argumentos:

» La solicitud colombiana en tramite, especificamente en sus reivindicaciones 1 a
39, se refiere a la formas polimorficas A, B, C, D, E y F de naftaleno-1,5-
disuifonato  de  (+)-(S)-a-(2-clorofenil}-6,7-dihidrotieno[3,2-c]piridina-5(4H)-
acetato de metilo o uno de sus hidratos y/¢c solvatos. como es de amplio
reconocimiento por este despacho, el polimorfismo, en los términos de la
Farmacia Practica de Remington’, es “la capacidad de cualquier elemento o

compuesto de cristalizar en mas de un sistema cristalino”.

Los sdlidos pueden existir, de acuerdo con su estructura u ordenamiento
interno, en formas cristalinas o amorfas. En las formas amorfas las particulas
componentes no presentan una disposicién interna ordenada, sino que se
encuentran distribuidas al azar. Por el contrario, en las formas cristalinas se
presenta un arreglo interno ordenado y regular de las particulas, que implica la
apreciacion de formas geométricas definidas. Es importante resaltar que dicha
apariencia cristalina o amorfa depende de factores manipulables como son
temperatura, presion, velocidad de cristalizacién, concentracion de saturacion,
e inclusive, la influencia de sustancias extranas y campos de fuerza exteriores

al cristal?

Como el tema del polimorfismo es un tema ampliamente divulgado y discutido,
es necesario recordar que, el descubrimiento del polimorfismo como prepiedad
de las entidades quimicas se atribuye al farmacéutico Martin Enrique Kiaproth
en 1798, asi mismo, la tesis segun la cual los mismos elementos quimicos
pueden adoptar formas solidas diversas — polimorfos - y mostrar propiedades
fisicas diferentes, se atribuye a Louis Jacques Thénard (1777-1857) y Jean
Baptiste Biot (1774-1862)°, lo que indiscutiblemente demuestra que el

encontrar o el atribuir a un compuesto “nuevas” formas polimoérficas no es algo

' Farmacia Practica de Remington, Vil — Preparados farmacéuticos y su elaboracién, Robert E.
King, Paginas 1912 y 1913

% J. Garrido. Forma y estructura de los Cristales, (obra citada), capitulo V, pagina 204

*A. R. Verna, P. Krishna — "Polytypism in crystals”. John Willey and Son Inc., New York 1966,




que se conozca recientemente, es una propiedad inherente de la molécula y

que esta influencia por el medio y las condicicnes en el que se encuentre.

De igual manera, la caracterizacién de dicha forma cristalina (polimorfo), dada
por los patrones de difraccién de rayos X en polvo y como consta en algunas
de las reivindicaciones de la solicitud colombiana 06-106-506, carece de nivel
inventivo, pues es bien sabido que la difraccién de rayos X corresponde a una
técnica analitica til y rutinaria en la caracterizacion de formas cristalinas. En
otras palabras, la caracterizacidn hecha de las formas cristalinas por el
solicitante, en funcién de sus patrones de difraccién de RX (método de
identificacién 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 caracterizacién por
difraccion de Rx son una manifestacion del comportamiento natural de una
molécula, en funcién de las condiciones ambientales y demas variables a que
esta sea sometida, incluyendo desde luego la orientacion e intensidad de los
rayos, sin que dichos resultados constituyan de manera alguna aporte inventivo

de quien realiza el procedimiento de identificacion®.

En conclusién, el reporte de las formas polimérficas A, B, C, D, E y F de metil
(+)-S-a-(2-clorofenil)-6,7-dihidrotieno[3,2-Cpiridina-5(4H) acetato, naftaleno,
1,5-disulfonato es un hallazgo previsible y no una invencién, en el sentido que
es una propiedad inherente a la materia en su estado sélido y dicho reporte es
el simple encuentro de caracteristicas fisicoquimicas que ya se sabia podian
ser halladas y que hacen parte de la practica rutinaria en el campo

farmacéutico.

Ahora bien, si tenemos en cuenta quetla sal de naftaleno 1,5-disulfonato no
habia sido revelada con anterioridad para este principio activo, no lo es menos
que esta no es mas que un tipo de sal, 0 una sal mas que se puede formar del!
compuesto Clopidogrel bajo condiciones tipicas de formacion de sales, es

decir, la reaccién de un acido con una base en solucidon en un solvente

* Ver “Remington — The Science and Practice of Pharmacy”, 20th Edition, Philadelphia, PA, USA,
2000, Paginas 172-178.

’ Confirma lo anterior Io dicho por Skoog, Holler y Mieman "For analytical diffraction studies, the
crystalline sample is ground to & fine homogeneous powder in such a form the enormous number of
small crystaliites are oriented in every possible direction; this when a X-ray beam traverses the
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adecuado y posterior precipitacion espontanea o luego de la adicion de un no-
solvente y que cualquier persona medianamente versada en la materia seria

capaz de obtener]

En el mismo sentido hago notar que los hidratos son una forma de presentarse
las sustancias cuando éstas cristalizan en el agua y retienen moléculas de
dicho disolvente en la red de cristalizacion, y solvatos cuando el solvente es
diferente del agua; y es por ello que se debe considerar aplicable al caso la
misma carencia de nivel inventivo que envuelve la caracterizacion fisicoquimica
de la estructura organizacional de sustancias quimicas en funcién de su medio
de cristalizacion, tanto a lo que refiere a su forma de presentacion polimoérfica

como a sus posibles solvataciones.

Ahora bien, para lograr una mayor comprension y evidente revelacion de sales
y/o polimorfosfya existentes para el compuesto Clopidogrel, y desvirtuar asi _
mismo el nivel inventivo de la solicitud colombiana en tramite por el hecho de
sugerir ahora la sal naftaleno 1,5-disulfonato y sus formas polimérficas, me

permito citar lo revelado en:

v"  Si bien es cierto, la patente US 4,529,596 de titulo “Thieno [3,2c¢] pyndine
piida bt

Derivatives and their therapeutic application” y publicacién 16-06-1985,

describe mezclas racémicas de derivados de tieno [3,2-c] piridina tal
como el compuesto methyl a-{4,5,6,7-tetrahydro-thieno (53,2-0) 5-pyridyl)-g v
o.chlorophenyl- acetate, se debe tener en cuenta no solo que Clopidogrel
posee un carbono asimétrico en su estructura, y que por tanto puede
existir en forma de dos enantidmeros (dextro y levorrotatorio), sino que en
dicho documento también se incluye la posibilidad de formar sales de
adicién de acidos organicos o minerales farmacéuticamente aceptables, '\
por tal razon podria pensarse que la sal de naftaleno 1,5-disulfonato

pueda estar contenida dentro de ésta generalidad. \J

v" La patente americana US 4,847,265, titulada “Dextro-rotatory enantiomer
of methyl alpha-5 (4,56,7-tetrahydro (3,2-c) thieno pyridyl) (2-
chlorophenyl)-acetate and the pharmaceutical compositions containing it”

y publicada el 11 de Julio de 1989; en este documento se ievelan las I -

material, a significant number of the particles can be expected to be oriented in such ways as to




cuya actividad farmacolégica es la inhibicion de la agregacion plaquetaria;!
. . . . i
mas especificamente se refiere a las sales hidrogenosulfato, taurocolato

e bromhidrato de las formas enantioméricas dextrorotatorias de methyl

|
\
formas enantioméricas dextrorotatorias de Clopidogrel y de sus sales,

alpha-5 (4,5,6,7-tetrahydro (3,2-c) thieno pyridyl) (2-chlorophenyl)-

acetate, obtenidas de manera convencional.

Asi mismo, en la columna 1 lineas 55 a 62, se evidencia la gran cantidad
de sales que se sugieren y que pueden ser formadas para la forma
dextrorotatoria de Clopidogre! con acidos de distintos tipos, veamos:
Thus, the salts of carboxylic acid

and sulfonic acids classically used ia pharmacy bave
been prepared, acids such as acetic, benzote, fumaric,
maleie, cifric, tartaric, gentisic, methane-suifonic,
ethanesulfonic, benzenesalfonic and laurylsulfonic acids
as well as the salts of dobesilic acid (m.p.=70° C.) and
para-foluenesolfonic acid (m.p.=351" C.), the purifica-
tion. of which proved to be difficalt.

v La publicacion internacional WO 99/65915 de titulo “Polymorphic
Clopidogrel Hydrogenesulphate Form” y publicada el 23 de diciembre de
1999, revela formas polimorfas de la sal hidrogenosulfato de Clopidogrel

designadas como formas 1y 2, ttiles como antitrombaticos.

v" La publicacién internacional WO 03/051362, titulada “Polymorphs of
clopidogrel hidrogensulfate” y publicada el 26 de junio de 2003 revela

formas cristalinas de la sal hidrogenosulfato de Clopidogrel designadas
como formas |l a IV.

En cuanto a ia existencia de las sales 1,5-naftalenodisulfonato me permito citar
la patente americana US 4,558,053 de titulo “Naphtalene-2,5-disulfonate salts

of dimeric indole-dihydroindoléral_ﬁaloids” y publicada en 10-12-1985, en donde

se revela:

EXAMPLE !}
Preparation of vinzolidine 1,5-naphthalenedisulfonate ()

fulfill the bragg condition for reflection from every possible interplanar spacing™.




Y S

Naphthalene-1,.5-disvlfonate salis were also prepared
from vinblastine, vincristine and vindesine. The salts
were stable, white solids sparingly soluble in water.

‘We clainy

1. A I.5-naphthalenedisuifonate salt of an indole-
dibydroindole alkaloid of the formula

2. A compound according to claim 1, said compound
being the 1,5-naphthalenedisulfonate salt of vinzolidine.

3. A compound aecording to claim 1, said compound
being vincristine 1,5-naphthalenedisulfonate.

4. A compound according to claim 1, said compound
heing vinhlagting i S-naphthalenedisulfonate.

5. A compound according to claim 1, said compound
belng vindesine 1,5-naphthalenedisulfonate.

6. A pharmaceutical formulation for oral administra-
tton in dosage unit form containing per dosage onit an
oncolytic amount of vinzolidine 1,5-naphthalenedisul-
fonate plus an inert pharmaceutical excipicnt.

7. A polymorphic form of compound according to
claim 2, said polymorphic form being vinzolidine 1,5-
naphthalenedisulfonate Form 1L

8. A polymorphic form of & compound according to
claim 2, said polymorphic form being vinzolidine t,5-
naphthalenedisulfonate Form HI.

Si bien es cierto no se refiere a clopidogrel, si lo hace para otro tipo de
farmacos que se encuentran en forma de sales 1,5-naftalendisulfonato y en
formas pollimc’:rficas, los cuales también tienen su aplicabilidad en farmacologia
(anticancerigenos) y demuestran sin mas que este tipo de sales (formadas a
partir del acido 1,5-naftalendisulfénico) existen y pertenecen al estado del arte

y proveen compuestos estabies.

Asi mismo, es importante resaltar que la solicitud en tramite no resalta el efecto
inesperado o sobresaiiente de tales polimorfos dentro de una formulacién con
respecto a las formas ya existentes en el estado del arte, y si‘asi lo hiciera, es
del caso hacer notar que, para cualquier persona medianamente versada en la
materia y aquella que se dedica a la fabricaciéon de medicamentos, la etapa de
preformulacion es un estadio critico del desarrollo de un medicamento ya que
en esta etapa se definen las propiedades fisicoquimicas del farmaco frente a
los excipientes y al proceso de fabricacion, por tanto, el control o el
conocimiento de la naturaleza cristalina del farmaco es fundamental ya que

como se sabe de manera amplia en la literatura cientifica, los polimorfos

suelen presentar diferencias en sus parametros fisicoquimicos v,




evidentemente, la eleccion de la forma cristalina o polimorfica debera estar

dada por la biodisponibilidad y por aquella que termodinamicamente sea mas
estable para que ni durante las etapas del proceso ni durante el

almacenamiento se den cambios no deseables.

> En adicion a los argumentos anteriores, podemos decir que la obtencién de
dicha sal de clopidogrel, tampoco representa de ninguna manera un motivo
suficiente como para solicitar proteccion ante la ley de patentes, ya quella
formacién de sales es un recurso que es ampliamente reconocido en la
industria farmacéutica, y que se aplica sobre diversos compuestos, ya sea
para modificar sus caracteristicas de estabilidad durante el proceso de
produccién, de estabilidad en la formulacion, de solubilidad, de
biodisponibilidad o de cualquier otro tipo de consideraciones biofarmacéuticas
que deban ser tenidas en cuentas para asegurar la efectividad y seguridad del&
medicamento.
o
En otras palabras, la solicitud colombiana en tramite puede reducirse a la
formulacion de una sal de clopidogrel, para aplicarse en la prevencion de
eventos aterosclerético% arg/umento de la invencidon que también puede
desvirtuarse si, como cualquier persona medianamente versada en la materia
reconoce, debido a su actividad ar{tiagregaria sobre las plaquetas (debido a
g:mecanismo de accidn que corresponde a un bloqueo irreversible del
receptor ADP en |las membranas celulares de las plaquetas), el clopidogrel es:
utilizado y formulado con bastante anterioridad, para este y otros tipos de
trastornos cardiovasculares relacionados: Prueba de esto es la amplia ”
cantidad de informacion de caracter cientifico® que demuestra la aplicacion de

clopidogrel en este tipo de trastorno, veamos una pequefia muestra:

% Clopidogrel Antiplatelet Activity Is Independent Of Age And Presence .-

Of Atherosclerosis’.

Abstract: The pharmacodynamic and pharmacokinetic effects of clopidogre!l 75 mg
taken once daily in the morning before breakfast for 10 days were compared among
three groups: 12 healthy young subjects, 10 healthy elderly subjects (>65 years) and
10 otherwise healthy elderly subjects with atherosclerosis, manifested by intermittent
claudication. Platelel aggregation induced by 5 microM of ADP was measured in

® http://www.sinab.unal.edu.co:2080/muse/serviet/MusePeer
’ Denninger MH, Necciari J, Serre-Lacroix E, Sissmann J. Semin Thromb Hemost. 1999;25 Suppl
2:41-5.
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plasma samples taken at screening, 2 hours after dosing on day 1today 9; 2, 5 and
24 hours after dosing on day 10; and on alternate days until day 24. The inhibition of
platelet aggregation was expressed as the percent reduction in maximum platelet
aggregation with respect to baseline. The bleeding time was measured at screening, 5
hours after dosing on day 10, and on day 18. Plasma concentrations of SR26334, the
main circulating metabolite of clopidogrel, were determined before dosing on day 1 fo
day 10 and at regular intervals over 72 hours after dosing on day 10. Inhibition of
platelet aggregation appeared 2 hours after the first dose, became significant after the
second dose, and progressed to a steady-state value of 55 to 57% by day 7 in the
three groups, with no statistically significant difference between groups. A moderate,
statistically significant prolongation of bleeding time of similar extent (prolongation
factor of 1.5 to 1.6) was found on day 10 in the three groups. The pharmacodynamic
parameters generally returned to baseline within 8 days after treatment. Based on
AUC(0-24th) values, drug exposures were very similar for the two groups of elderly
subjects but approximately twice that for the young group. The pharmacodynamic
effects of clopidogre! were comparable in alf three groups.

<% Acute Antithrombotic Effect Of A Front-Loaded Regimen Of
Clopidogrel In Patients With Atherosclerosis On Aspirins.

Abstract: There is a need for a rapid antithrombotic effect after the administration of
antiplatelet drugs in the sefting of acute coronary syndromes and percutaneous
interventions. Clopidogrel, a new thienopyridine derivative, is an efficient antiplatelet
agent. However, the standard regimen of clopidogref (75 mg/d) requires 2 to 3 days
before significant antithrombotic effects. Patients with stable arterial disease on chronic
aspirin therapy (n520) were treated with clopidogre! either with a front-loaded regimen,
300 mg the first day and 75 mg/d the next 7 days, or with a standard regimen, 75 mg/d
for 8 days. Blood thrombogenicity was assessed by quantification of platefet-thrombus
formation in an ex vivo perfusion chamber, by ADP-induced platelet aggregation, and
by ADP-induced fibrinogen binding. At 2 hours, mean total thrombus area with the
standard regimen was not significantly reduced. In contrast, at 2 hours, the mean total
thrombus area with the front-foaded regimen was significantly decreased by 23.168.5%
versus baseline (P,0.05). ADP-induced platelet aggregation (with 5 and 10 mmol/L)
was also significantly (P,0.05) reduced with the front-loaded regimen at 2 hours, with
the mean platelet aggregation being 82.264.4% and 81.864.5%, respectively, versus
baseline. Similarly, flow cytometry demonstrated a significant decrease (P,0.05) in the
ADP-induced fibrinogen binding (with 0.12 and 0.6 mmol/L) at 2 hours in this front-
loaded regimen group (36.162.0% and 53.269.3%). With the standard regimen, platelet
activity was not significantly reduced at 2 hours. Our data suggest that a front-foaded
regimen of clopidogre! added to aspirin achieves a significant antithrombotic effect at 2
hours in patients with known atherosclerotic disease on chronic aspirin therapy. This
provides a rationafe for using front-loaded clopidogrel in combination with aspirin in
percutaneous coronary interventions.

< Clopidogrel: Hemorheological Effects In Subjects With Subclinical

Atherosclerosis®.

® Gérard Helit, Julio I. Osende, Stephen G. Worthley, Azfar G. Zaman, Oswaldo J. Rodriguez, Eli I.
Lev, Michael E. Farkouh, Valentin Fuster, Juan J. Badimon and James H. Chesebro. Arterioscler
Thromb. Arteriosclier Thromb Vasc Biol.2000;20:2316-2321.

? Giovanni Ciuffetti1, Rita Lombardini1, Matteo Pirro1, Graziana Lupattelliil, Elmo Mandarino.
Journal Clinical Hemorheology and Microcirculation Publisher 10S Press ISSN 1386-0291 (Print)
1875-8622 (Online) Issue Volume 25, Number 1/2001 Pages 31-39.
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Abstract: The usefulness of Clopidogre! as inhibitor of platelet aggregation has been
demonstrated, but its effect on hemoreological parameters, such as whole blood
viscosity at fow and high shear rate, red cell aggregation and deformability indexes,
filterability rate and deformability of red blood cells has not been studied. This study
revealed that, in subjects with impaired blood rheology and ultrasound evidence of |
atherosclerosis, 3-weeks treatment with clopidogrel (75 mg daily) improved blood
viscosity at high shear rate and other hemorheological parameters, including red celf
filterability rates and dynamic red cell deformability index (p<0.01 for alf), without any
unwanted side effect. Blood viscosily at low shear rate and red cell aggregation index
improved after only 1-week treatment, and the reductions were mantained after two
and three weeks (p<0.01). These results indicate that, similarly to another
thienopyridine such as ticlopidine, Clopidogrel may have a positive influence on
several hemorheological parameters, thus exerting its protection not only through
inhibition of platelet function, but also through changes in the hemorheological profile.

» Para terminar, la scwgg_colombiana en tramite reivindica, especificamente en
sus reivindicaciones 41 y 42, un método para inhibir la agregacién plaquetaria
que comprenﬂmracién a un paciente necesitado de esta de una
cantidad eficaz de uno de los compuestos descritos en reivindicaciones
anteriores (polimorfos A, B, C, D, E y F de naftaleno-1,5-disulfonato de (+)-(S)-
o_(2-clorofenil)-6,7-dihidrotieno[3,2-c]piridina-5(4H)-acetato de metilo o uno de
sus hidratos yfo solvatos, para reducir los episodios ateroscleroticos; con lo
cual, dicha solicitud, incurre directamente en una improcedencia de(

patentabilidad, ya que como lo expone claramente el literal d) del articulo 20

i
————

del capitulo 1 del titulo Il “No serdn patentables (...} d) los métodos terapéuticos
0 quirtrgicos para el tratamiento humano o animal, asi como los métodos de

diagnostico aplicados a los seres humanos o a animales”.

Asi las cosas, y con fundamento en los argumentos expuestos a lo largo del
presente escrito, respetuosamente reitero la solicitud para que su despacho se
abstenga de conceder el privilegio de patente solicitado, y ordene en

consecuencia el archivo del expediente respectivo.
ll. ANEXOS

» Abstracts de los articulos cientificos mencionados en el acapite de Nuevos
Argumentos.
» La patente US 4,529,596 de titulo "Thieno [3,2¢] pyridine Derivatives and their

therapeutic application” y publicacion 16-06-1985. Documento completo.
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(57) ABSTRACT

This invention relates to new thienc [3,2-c] pyridine
derivatives having the formula:

Mo wes 0o PR Uou\ ahu
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in which:

Y represents the OH group or an OR group in which R
i5 o straight or branched lower alkyl radical, or ¥
TEPIEsents a group

R
e
N

N
Rz

in which R, and R; are each independently of each
other, hydrogen or a straight or branched lower alky|
group; or R and R; form together and with the nitro-
gen atom to which they are attached a heterocycle
which may include a second heteroatom such as oxygen
or mitrugen, wherein the latter may be substituted by a
lower alky! or benzyl radical which may be substituted;
and Xirepresents hydrogen, a halogen or a lower alky]
radical; and their addifion salts with pharmaceutically .-
acceptable mineral or organic acids if Y represents nis the
group OR or

R
/
N

AN
Rz

or with mineral bases if Y represents OH, as well as the
two enantiomers or their mixture.

The invention also relates 1o the preparation process of
new thieno [3,2-c) pyridine derivatves and to their!
therapeutic application as blood-platelet aggregation
inhibiting agents and antithrombotics.

12 Claims, No Drawings
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4,529,596

1

THIENO [3,2-¢] PYRIDINE DERIVATIVES AND
THEIR THERAPEUTIC APPLICATION

This invention relates to new thieno[S.Z-cjpyridines. 5
to a process for their preparation and to their therapen-
tic applications. The new derivatives of this invention
have the following general formula:

o ¥ w10

mn which:

¥ represents the OH group or an OR group in which
R is a straight or branched lower alkyl radical, or Y
TEPTCSENIS & group

20

-

Ri
y 7 25
-N
AN
Ra

in which R and R: are each independently cf each 10
other hydrogen or a straight or branched lower alkvi
group; or Ry and R; form together and with the nitro-
gen to which they are attached a heterocycle which
may include 2 second heteroatom such as oxypern or

‘nitrogen, wherein the latter may be substizuted by a 35

lower alkyl or benzy! radical which may be substituted;
and X represents hydrogen, a halogen or 2 lower aikyl
radical.

These compounds having an asymmetrical carbon
may exist in the form of two enantiomers. The invention 40
relaies both to each enantiomer and their mixture.

The ifvention also includes addition saits with phar- .
maceuticaily acceptable mineral c. organic acids if ¥
represents the groups OR or

45

Ry
s
N
™~
Ry
50
or with mineral bases if Y represents OH.

A lower alkyl radical is understood 1o meen 2 C;-Cy -
saturated hydrocarbon chain.

The invention alsc relates 1o a process for the prepa-
ration of compounds of the formula (1) as defined
above, wherein the esters of the invention in which Y
represents an OR group as defined above are prepared
by condensation of 4,5,67-tetrahydro-thieno[3,2-c}-
pyridine, having the following formula:

(1R

63

with an a-chlorophenyl scetate having the following
formula

t3

~

0 OR Ti

N (Tin
IC

CH

Ve
Ci

X

in which R and X have the above-defined meanings.
Acids of formula (I), in which Y represents OH, are
obtained by sapenification.

To prepare the amides, in which Y represents a group

Ry
7
N

N
Ra

in which R)and R have the above-defined meanings or
even some esters of formula (1), the acid of formula
(IR—=0H) is reacted, after activation if required, ci-
ther with the amine

Ry
Vd
HN

\
R;

or with the alcohol R—OH.

The a-halogenated esters of the formula (ITT) are
prepared using known methods (E. L. ELIEL, M. T.
FISK and T. PRQSSER, Organic Syntheses, Coll. Vol.
IV, I. WILEY and SONS, Inc. New York, 1963, p.
169).

Although it is passible 10 obtain all the esters of for-
muia (I) by the reaction between the compcunds of
formulae (II) and {J1I}, for economic reasons it is prefer-
able to prepare certain higher esters of the formula (I}
from the acid of formula (I) and alcohol (R—OH).

The condensation of the tetrahydro-thieno-pyridine
with the ester of formuta (III} is effected in the presence
of an alkali metal carbonate, such as potassium carban-
ate for example, in an inert solvent such as dimethyl-
formamide, tetrahydrofuran or [,2-dimethoxy sthane, at
temperatures between 60° C. and the boiling point of
the solvent.

The saponification of the ester of formula (I) in which
R is methyl or ethyl is effected by an aikali metal hy-
droxide such as sodium or potassium hydroxide in a
hydroalcoholic solvent, at temperatures between room
temperature and the boiling point of the solvent.

Activation of the acid of formula (I} may be obtained
by treatment with ethyl chlorofurmate in the presence
of 2 slight excess of triethylamine at temperatures be-
tween —5° C. and 0° C. in an inert solvent such as
chloroform, 1,2-dimethoxy ethane or tetrahydrofuran.

A mixed anhydride having the following farmula:

\
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\EXAMPLE 3
Q {1
Methyl

is formed and if treated in situ with a slight cacess sither
of alcohol or amine, at temperatures between 10° C. and
room temperature, the esters or amides of the formula
(1) wijl be formed respectively.

The activation of the acid of formuia {I) may also be
obtained in different ways: the amides of formula (I)
were also thus prepared by condensing the acid (I} with
the amine

in the presence of dicyclohexycarbodiimide in solution
in 1,2-dichloro-ethane.

The esters of formula (I) may also be obtained in the
conventional manner by condensing the corresponding
acid and alcohol (ROH) in the presence cf hydrochloric
gas or thionyl chlaride. ' '
~ The following non-limiting Examples are given to
i#lustrate the invention.

EXAMPLE 1

Methyl
a-(4,5,6,7-tetrahydro-thieno[3,2-c)-5-pyridyl]-
0. chloropnenyiacetate (Rj=—CHj; X=2-Ch

derivative No. 1.

1.47 g (0.144 mole) of methyl 2-chloro-o.chlorophe-
nylacetate and 19.82 g (0.144 mole) of potassium cac-
bonate are added to a 20 g {0.144 mole) solulion of
4,5,6,7-etrahydro thieno{d,2-clpyridine in 200 mi of
dimethylformamide. The soiution is then heated for
four hours at 90° C. The reaction mixture is cooled to
room temperature, thc_: - minerz] salts are filtered and the
solvent is evaporated. The residue is taken up in water
and then extracted with ethylic ether. The ether ex-
tracts are washed with water, dried over sodium sui-
phate and evaporated, to give a yellow oi] which is
purified by means of its hydrochloride. White crystals:
M.p.=130"-140Q" C. (ethylacetate, isopropanol). Yieid:
459%,

EXAMPLE 2

Methyl
«-[4,5,6,7-tetrahydro-thieno{3,2-¢]-5-pyridyllpheny-
lacetate (R|=—CHj; X=H) derivative No. 2,

This compound is prepared by the same procedure
described in Example | by alkylation of the 4,5,6,7-tet-
rahydro thieno[3,2-clpyridine with methyl 2-chloro-
phenylacetate. Hydmch]onde white crystals: softening
point=200" C. {cthanal). chld 0%

20

23

ki

35

43

a-[4,5,6,7-tetrahydro-thienol3,2-c]-5-pyridyl}-0.fluoro-
phenylacetate {Ry =—CHj;; X =2-F) derivative No.

This compgpund is prepared by the same pru«_:gf;l‘ur: as
described in Example 1 by alkylation of 4,5,6,7-tetrahy-
dro thienof3,2-clpyridine with methyl 2-chioro-
o.fluorc-phenylacetate. Hydrachloride; white crystals:
M.p.=100" C. Yield: 76.5%. —

EXAMPLE 4

Ethyl
a-[4,5,6.7-tetrahydro-thicno(3,2-c]-5-pyridvl}-o.methyl-
phenylacetate. (Ry=-—CH;—CHj; X=2-CHy)
derivative No. 4.,

This compound is prepared by the procedure de-
scribed in Example 1 by alkylation of 4,5,6,7-tetrahydro
thieno{3,2-c]pyridine with ethyl 2-chlorg-o.methyl-phe-
nylacetate. Bisulphate; white crystals: M.p. = 188*-190"
C. (isopropanol). Yield: 54%. “

EXAMPLE S

a-(4,5,6,7-tetrahydro-thienof3,2-c}-3-pyridylj-o.chloro-
phenylacetic acid. (Ry=H; X=2-Cl) derivative No. 5.

A mixture of 157.9 g of cthyl a-[4,5,6,7-tetrahydro-
thieno{3,2-c}-5-pyridyi]-o.chloro-phenylacetate and 100
ml of a 30% sodium hydroxide solution in 600 ml of
ethanot is heated under reflux for 2 hours 30 minutes.
After evaporation of the ethanol, the mixture is ncidi-
fied with glacial acetic acid and extracted with methy-
dried over sodlum sulphate and then gvaporated. AFtcr
recrystallization in water, the product is isolated in

monchydrate form. White crystals;  Softening
point=125" C. (water). Yield: 46%.
EXAMPLE 6

a-{4,5,6,7-tetrahydro-thieno(3,2-c]- 5-pyridyl]-phenyla-
cetic acid. (Ri=H; X=H) derivative No. 6

This compound is prepared by the procedure de-
scribed in Example 9 by saponification of ethyi a-
(8,5,6,7-tetrahydro-thieno(3,2-¢]- 5-pyridyl}-phenylace-
tate. The product is purified by means of its sodium sait.

White crystals: M.p.=210"-215" C. (cthanol, metha-

noi).
Yield: 74%.
EXAMPLE 7
n-Propyl a-[4,5,6,7-tetrahydro-thieno(3.2-c]-5-
pyridyl}-o.chloro  phenylacetate. (R =—CH»-—CH-

+—CHj; X:2-Cl) derivative No. 7.

A stream of hydrochloric gas is bubbled through a 10
g (0.0306 mole) solution of a-{4,3,6,7-tetrahydro-
thieno[3,2-¢j-5-pyridyl}-o.chlorophenylacetic acid
monohydrate (Example 3) for 12 hours in 100 ml of
n-propanoi which is refluxed. The mixture is evapo-
rated and the residue is taken up in water, basified with
sodium bicarbonate and extracted with ethylic ether.
The ether extracts are washed with water, dried over
sodium sulphate and evaporated 1o give a-yellow oil
which is purified by means of its bisulphate. Wh\tc Crys-
tals: M.p. = 146" C. {crude) Yxc!d 18%.
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EXAMPLE ¢

n-Butyl
a-14,5,6,7-tetrahydro-thieng[3,2-c]-5-pyridyl]-o.chloro-
phenylacetaie. (R|=—CH;—CH,;~—CH,13 CH3;
X =2-Cl} derivative No. 8.

This compeund is prepared by the procedure de-
scribed in Exampie 5 by esterification of a-[4,5,6,7-tet-
rahydro-thieno[3,2-c]-5-pyridyii-o.-chloro-phenyla-
cetie acid monohydrate (Example 5) with n-butanol.
Purified using the bisulphate;  white crystals;
M.p.= 155 C. Yield: 79.5%.

EXAMPLE 9

Isopropyl
a-[4,5.6,7-tctranydro-thiena[3,.2-c]-5-pyridyl]-c.-
chloro-phenylacetate.

CH;j
- 7
{Ry = —~CH

£H;

: X = 2-Ci) derivative No. 9.

2 m] of thionyt chioride are added dropwisetoa 1 g
(0.003! mole) suspension of a-[4,5,6,7-tetrahydro-
thieno(3,2-¢]-5-pyridyti-o.chloro-phenylacetic =~ acid
monohydrate (Example 5) in 20 ml of isopropanol
cooled to — 10" C. The reaction mixture is then refluxed
for 6 hours. After evaporation, the residue is taken up in
water, basified with sodium bicarbonate and extracted
with methylene chioride. The organic phase is washed
with water, dried over sodium sulphate and evaporated.
A colourless resin is collected and purified using the
bisulphate.

White crystals: softening point=140"-150" C.

Yield: 44%.

EXAMPLE 10

Ethyl

a-[4,5,6,7-tctrahydro-thieno[3,2-c)-5-pyridyl]-o.chloro-

phenylacetate. (R;=CH;—CHj3; X=2-CI) derivative
No. 10.

4.86 m] {0.051 mole) of ethylchloroformate are added
drapwise to a 15 g (0.046 mole) solution of a-[4,5,6,7-
tetrahydro-thieno{3,2-¢]-5-pyridyil-o.phenyiacetic acid
monohydrate (Example 5) and 7.i2 mi {0.051 mole) of
tricthylamine in 130 ml of chloroform, cooled to a iem-
perature between, —5° and C° C. The mixture is then
allowed to return 1o room temperature and is stirred for
30 minutes. The reaction mixture is then cocled to a
temperature of around 10° C. and 30 mi of ethanol are
added dropwise. The reaction mixture is stirred ai room
temperature for one might and is then washed with
water. The organic phase, dried over sodium sulphale,
is evaporated to give a colouriess oil which is purified
by means of its hydrobromide. .~

White crystals: M.p.=180" C.

Yield: 94%.

20

25

50

35

o -

6 S
EXAMPLE |1 \\
N,N-dimethvl ’
a-{4,5,6,7-tetrahydro-thieno{3,2¢)-3-pyridyl)-o chloro-
phenylacetarmide.

CH3; ’

(R = —N : X = 2-Cl} derivanive No. 11,

CH;

9.72 m1 {0.102 mole) of ethyi chicroformate are added
dropwise to a 30 g {0.092 mole) solution of a-(4.5,6,7-
tetrahydro-thienc(3,2-¢)-3-pyridvl}-o.chloro-phenyla-
cetic acid monchydrate and 14.24 ml (0.102 mole) of
triethytamine in 3C0 ml of chioroferm, cooled to a tem-
perature between —5° and 0° C. The mixture is then
allowed to return to room temperature and is stirred for
30 munutes. The reaction mixiure is then cooled to 2
temperature of arqund 10° C. and 4.57 ml (0.102 moie)
of dimethylamine are added dropwise to 60 mt of chlo-
roform end the mixture is stirred at room temperature
for one night. Water is added, the mixture is decanted,
and the organic phase s dned over sodium sulphats and
evaporated. A colourless resin is collected, which then
crystallizes.

White crystals: M.p.=9%5"-100" C. (isopropylic
ether).

Yield: 49%.

EXAMPLE 12

1-{{2-chloro
phenyl}-(4,5.6,7-tetrahvdro-thieno(3,2-¢)-53-pyridyl-
Jacetyl]-pyrrolidine.

(R=~N : X = 2-C7) derivative MNo. 12.

This compound is prepared by the procedure de-
scribed in Example 11 by condensing a-(4,5.6,7-tetrahy-
dro-thieno{2,3-c)-5-pyridyl]-o.chloro-phenylacetic acid
menohydrate with pyrrolidime.

White crystals: M.p.= (30" C. {isopropylic ether).

Yield: 61.5%.

EXAMPLE 13

1-{(2-chloro-phenyl}-(4,5,6,7-tetrahydro-thieno(3,2-c)-
S-pyridyl)-acetyl}-morpholine.

Oy X = 2.Cl} derivative No. |3,

/

2.67 g (0.031 mole) of morpholine are added toa 10 g
{0.031 mole) solution of a-[4,56.7-tetrahydro-

{R = =N

60 thieno(3,2-c)-5-pyridyl]-o.chloro-phenylacetic acid

65

monohydrate and 13.3 g (0.064 mole) of dicyciohexyl-
carbodiimide in 100 m! of i.2-dichloro ethane and the
mixture is stirred at room temperature for one night.
The mixture is evaporated then taken up with 2N hy-
drochiorc acid and ethylic ether. After fihering the
_ dicyelohexylurea formed, the fiitrate is decanted and
the agueous phase is basified with 2N sodium hydroxide
then extracted with methylene chloride. The arganic
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—— phase is washed with watcr, dried over sodium sulphate

" pyridyl)phieniylacetamide.”

and evaporated to give a yellow resin which ts purified
by means of its hydrochloride hemihydrate.
White crystals: M.p.=215"-255" C. (isopropanci).
Yield: 71%

EXAMPLE 14

i-{(2-chloro
phenyl)-(4,5,6,7-tetrahydro-thierto(3,2-¢)- 5-pyridyl)-
acetyl]-piperidine,

(R = —N ; X = 2-C1) derivative No. 14,

This compound is prepared by the procedure de-
scribed in Example 13 by condensing a-{4,5,6, 7-tetrahy-
dro-thieno(3,2-¢c)-3-pyridyl}-o.chloro-phenylacstic acid
monohydrate with piperidine. .

White crystals: M.p.= 139" C. (isopropanol).

Yield: 31.5%.

The following compounds were prepared by the
process described in Example 1:

{a-(4.5,6,7-tetrahydro-thieno(3,2-c)-5-pyridyl]-
o.chlorophenylacetamide. (R=—NHz;; X=2-Cl). de-
rivative No. 15

White crystals;

M.p.=126°-128° C. (iscpropylic
ether-isopropanol). -

. Yield: 46%.

" 4-benzyl-14(2-chloro-phenyl)-(4,5,6,7-tetrahydro-
thieno(3.2-c)-3-pyridyl)acetyl}-piperazine.

N

(R =—N N—CH:—@; X = 2.C1) derivative No. 16.

/

oxalate: white crystals: M.p.=178° C. (ethanol).

Yield: 82.5%.

N, N-dimethyl{a-(4,5,6,7-tetrahydro-thieno(3,2-c)-5-
pyridyh-o.fluore-phenylacetamide.

CHj

(R = —N\ ; X = 2.F) derivative No. 7.

CH;3

Slightly yeilowish powder; M.p.= 125" C. (isopropy-
lic ether-isapropanol).

Yield: 419,

N-methyl-[a<(4,3,6,7-tetrahydro-thieno(3,2-¢)-5-
pyridyD)-o.chioro-phenylacetamide.  (R=NH—CHa:
X =2-Cl)—derivative No. 18.

White crystals: M.p.=137" C. (isopropanol).

Yield: 83.5%.

N-butyl{a-(4,5.6,7-tetrah ydro-thieno{3,2-c)-5-
pyridyl)-o.chloro-phenylacetamide. (R=—NH—(CH:.
13—CH3; X=2-Cl)—derivative No, 19.

White crystals: M.p. = 101" C. (isopropylic ether).

Yield: 659.

N.N-dimethyl{a-(4,5,6,7-tetrahydro-thieno(3,2-c)-5-

'y
a

: X = H) derivative Mo 20,
CH)
White crystals: M.p.= 138" C. (isopropylic ether).

Yield: 39%.
N,N-dimethyl[a-(4,3,6,7-tetrahydro-thieno(3,2-c)-3-

10 pyridyl)o.methyiphenylacetamide.
/CH]
(R = —N ; X'= LCH)) desivanive No. 20,
13 CHj
White crysials: M.p.=119" C. {(hexane).
Yield: 15%
70 The results of pharmacological and toxiceiogical

tests reported befow demaonstrate the properties af the
derivatives of the invention both in terms of toxicity and
tolerance, and the activity levels of the derivatives,
especiaily their inhibiting action on blood-platelet ag-
25 gregation and anti-thrombotic activity.

Thus, the invention also relates to a therapeutic com-
position having i particular an inhibiting action on
blood-plateiet aggregation and anti-thrombotic action,
wherein the active ingredient js z derivative of the for-

30 mula {I} or an addition salt thereof with a pharmaceuti-
cally acceptable mineral or organic acid if Y represents
the groups OR or .

a
35 N

~
Rz

and with a mineral base if Y is OH.
TOXICOLOGICAL INVESTIGATION

The compounds of the invention exhibit an excellent
tolerance and a low toxicity. -

In addition, the tests carried out on acute, chronic,
sub-chronic and delayed toxicity in varicus animal spe-
cies showed no local or general reaction, no disturb-
ances or abnormalities in the biochemical, macroscopic
and microscopic examinations performed during this
experiment.

50
PHARMACOLOGICAL INVESTIGATION
(1) Inhibiting action on blood-platelet aggregation

This experiment was performed on rats. The com-
pound to be tested was administered orally in the form
of a suspensian in gum arabic to the rats over a 3-day
periad 48 hours, 24 hours and 2 hours before taking a 4
ml blood sample from the amimals using Renaud's
method from thetr jugular veins under anaesthetic. The
50 citrated blood was used in the aggregation determina-

tions.
(2) Determination of A.D.P.-induced blood-platelet
aggregation.
2 ml of citrated blood were poured quickly inwo a
65 small beaker placed in a magnetic stirrer, fitted with a
magnetic bar. After a few seconds of agitation, 0.4 mi of
a sotution containing 0.66 ug of adenosine-diphosphalte
{ADP) per ml was placed in the-beaker: After 90 sec-

. —
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onds of stirring. two 0.5 il samples of blood were

- w

"Roule of administration

(b) Determination of collagen-induced blood platelet
aggregation )

0.10 m! of a solution containing t0 ug of collagen per
m! was added 1o 1.5 m] of citrated blocd. With the
mix{ure being agitated, the platelets were counted con-
tinually.

The reduction of the number of free platelets over
time was continuously monitored and a curve was plot-
ted showing the mitial aggregation rate.

The results, representing mean values determined in
each group of 5 rats (treated and reference groups), are
shown in Table L. ’

55

60

65

TABLE II \
taken: \

the first was mixed with 0.5 mt of an EDTA-forrol —COLLAGEN TEST '

solution ) PRODUCT DOSAGE mg/ke  ROUTE" RESULT

the second was mixed with 0.5 ml of a sclution of 5 Reference graup ix25 PO. 312 £ 047

EDTA only. RDﬂffi“ﬁVc Ne. 1 s — m: £ 003

p— - . . citrence p b —_ . z -

Yhe purpose of adding EDTA formol is lo subilize -t S0 x - ’ S':g N g:
the blood and thes to fix the aggregation whereas Reference group 3% 28 - 500 = 102
EDTA alone causes disaggregation of all the platelet Derivative Na. | - 0.60 = 020
clusters. 10 gﬂ&_fm: s:\r"caurI . — 192 & 0.63

I : ! - envative No. 10 I - .16 = 0.07

Aft.er ]vmg the mlx.turesr at rest for [0 minutes a_nd Derivative No. 10 1 1s _ 25¢ = 0.12
centrifuging the two mixtures at low speed for S min- Reference group — 100 = 0.35
utes in order 10 separate the red corpuscles, the superna- Derivative No. 7 3% 100 — 0.66 = 0.18
tant platelet-rich plasma (PRP) was removed, diluted s Derivative Na. 8 3 x 100 - 0.86 = 0.18
and a plarelet count was made. Reference graug Ix 80 - 125 £ 0.32

. . . . Oerivative No. 9 - o1 £ 00!
The inteasity cf the aggregation was determined by Reference proup 1w 100 _ 1.4} = 0.55
the following ratio: Derivative No, 4 - 0.12 + 0.02
Reference group 3% I0g — 473 > 053
. Derivative No. 4 - 030 = om
number of piatelets in EDTA-lormol _ 20 _
number of platelets in EDTA % 100 = percentage of Rcf;rcn::c group 3 x 10 500 i 1.06
. nen-aggregated Derivative No. 2 - Q.51 = Q.18
piatelets. Reference group Ix 100 — 125 =032
. Derivative Mo. 11 - 0.83 = 0.02

Thé tlood-platelet aggregation inhibiting action of gﬁ:’:;‘c%‘:"’l . 3x 100 - %;; f g":'i
the product tested improves as the ratio approeches 100. 15 g ference graup 1% 100 _ 1.99 = (.40

The results showing the mean percentage of non- Derivative No. 17 - 131 = 0.10
aggregated piatelets in groups of 5 rats (treated and Reference group 3% 100 — 5.01 =079
reference groups) are shown in Table 1. Derivative No. 21 - 304 =022

Refermnce group 3 x 100 — ih35 = 1.01
TABLEI 10 Derivative No. 18 — 10.82 = 0.81
ADP TEST *Route of sdminmiralion
PRODUCT DOSAGE mg/kg ROUTE*  RESULT
Reference group T 31x 15, v .o, 16 = 4 (¢) Determination of bleeding time o
Derivative Na. 1 — 94 3 The study of the biood-platelet aggregation inhibiting
* Reference group IS — 0+ 1 35 action also concerned the action of the compound of the
?i‘;’“"‘““ No. | s as - 8 = :; invention on bleeding time.
D;ﬁ::f;ﬁ;‘:ﬁ ¥ _ 5; 1 The method used is an adaptation of the method of L.
Reference group -_ g0 STELLA, M. B. DONATI and G. de GAETANO,
Derivative No. i0 IX2S — b6 = 2 Thromb, Res., 1975, 7, 709-716.
Derivative No. 10. 3Ix 123 - 49 The experiment was perforroned on rats. The com-
Refecence graup Ixlo - sx1 0 d to be tested was administered to the animals per
Derivative No. 10 . - W¥xs pound o be teste S p
Reference group 3w 60 -~ =0 os in suspension in 10 mi/kg of a 5% agquecus solut_lon of
D wrivative Nao. 9 - 65 = 7 guro arabic 65 Lours, 41 hours and 17 hours prior to
Reference group Ix 100 - 13£3 determination. After anesthetizing the animals with
— - . . -
g:lf::::c‘:;:;;: 3 % 100 - sg : : 45 pentobarbital, their tails were cut 5 mm from the ends.
Derivative No. 4 ’ - 85 + 4 The blood was carefully sponged at | 5-second intervals,
Reference group 3% 100 — 420 taking care not to touch the wound,
Derivative No. 2 - 2= Hemostasis was reached when the bleeding stopped
Reference graup 3% 100 - 4=0 for one minute.
Derivative MNo. 12 — TS5 . bleedi . .
Refereme grovp - ) 50 The rt:sults_ represcnting mean bleeding times in sec-
Derivative No. 17 3% 100 — =3 onds, determined in each group of 3 rats (reference and -
Derivarive No. 20 3% 100 — 4% treated groups), are given in Table III. Times longer
Reference graup 3 % 100 - Bl than 1200 seconds (20 minutes) were not counted.
Derivative No, § - +4 :

TABLE Il
_BLEEDING TIME _

PRODUCT DOSAGE mg/kg ROUTE? RESULT
Reference group P.O. 600
Derivarive Ng. 10 3 <200 — 1200
Derivative Na. 2 3 = 200 - 1200
Relerence group - 420
Derivative No. | x2S - 1200
Derivative Ne. I 1w - 1080
Reference group 3 %125 — 415
Derivative No. 1 — 1200
Reference group 3 200 - 180
Derivative Ng. 3 - 1 200
Reference group 3 x 200 - ©e00
Derivarive No. 18 — 1300
Reference group 3 w200 - 00



—

qﬁ,ﬁ(

4,515,596

11

TABLE IlT<ontinued
ALEERING TIME
PRODUCT DOSAGE me/kg ROUTE® RESULT

Derivative No. 12 — 1260 5

*Ruouig uf’ Klminisizution

(2} Anti-thrombotic activity

This activity was studied by the silk threzad etper.-
mental thrombosis methad. , 0

The principle of this study is an adaptation of the
experimental thrombosis method using cardiopuimo-
nary by-pass described by TERUHIKO UMETSU and
KAZUKO SANAI (THROMB. HAEMOST,, 39
1978). 15

The animals’ teft jugular veins and right external
carotid arteries were uncovered (the rats were anesthe- .
tized by intraperitoneal injection of pentcbarbital.

The arteriovenous shunt consists of a central catheter
and two lateral catheters; a2 white raw siik thread is g
inscrted in the centra] part and circulation is rastored
{or 20 minetes. After stopping circulation by clamping,
the thread is gently withdrawn and weighed immedi-
ately. As the average weight of a wet silk thread was
previously determined, the weight of the thrombus is 25
determined by evaluation the difference.

The treatment is applied 48 hours,. 24 hours and 2
hours before the start of blood flow in the shunt by oral
administration of the compound t0 be tested in suspen-
sion in 10 ml/kg of 5% gum arabic, while only the 5% 10
gum arabic solution is administered to the reference
group.

The results showing the wmght of the thrombus in
mg are given in Table IV,

12

1.00 g active ingredicnt according to the age of the

patient and the severity of the disease 10 be treated.
Non-limiting ¢zampies of pharmaceutical “rmule-

tions of the mediCine of this invention are given befow.

(1) Tablets

Derivative No. 1...0.0350 g;
Excipient: lactose, icing sugar, rice starch. alginic
actd. magnesium stearate.

(2) Coated teblets

Derivative No. 10.,.0100 g

Excipient: magnesium Stearate, com starch, gum ara-
bic, shetlac, white sugar, glucose, white wazx, carnauba
wax, paralfin, new cochinealin.

(3) Capsuies
Dertvative No. i7...0.100 g
Excipient: magnestum stearale, corn starch, lactose
(4) Solution for injection
Derivative No. 4 ... 0075 g
isotonic sotvent suffctcnt to make 3 ml

(5) Suppositories
Derivative No. 21...0.100 g
Semi-synthetic triglycerides sufficient to make 1 sup-
pository.
We claim:
1 A compound of the formula

n

TABLE IV
ANTI-THROMBOTIC ACTIVITY
WEIGHT OF THROMBOSIS PERCENTAGE
PRODUCT DOSAGE mg/kg ROUTE® IN mg VARIATION
Referencs group 3 x 200 P.O. 18.56 = 2.42 —22
Derivative No. § — 29.99 = 105
Referencs group Ix 200 —- 4165 + 5.30 ~-G4
Derivati«e: No. 3 —_ 260 =024
Reference group —_— j6.24 = 2105
Derivative Na. | 3w 25 — &.56 £ 0.51 . -3
Derivative Ng. 1 3 x 125 - 15.98 &= .81 —56
Reference group Ixs - 40.86 = 2.02 -32
Drerivative No. | —_ 277 £ 232
Reference group — 40,68 = 1.7¢
Drerivative Na. 2 3 x 200 — 8.42 = 5.28 -9
Derivative No. 10 3 x 200 - 589 2= 0.9 . —86
Reference group 3 x 200 — 3576 = 1.76 - 40
Derivative No. 11 — 21.18 £ 292
*Route of ndmimatration
o] 14
. . L L X
The toxicological and pharmacoiogical investigations C
reported above demonstrate the low toxicity of the c1‘-1
compounds of the invention, as well as their excellent 55 N
wolerance and their inhibiting properties on blood-plate- | ‘
let aggregation, and their anti-thrombotic activity,
which make them very useful in medical therapeutic 3
X

applications.

The drug of the invention may be orally administered 40
in the form of tablets, coated tablets, capsules, drops,
granuies or syrup. The drug can also be provided in the
form of suppositories for rectal administration or in the
form of solution for injection for parenteral administra-
tion. 5

Each unit dose contains advantageously from 0.003 g
to 0.250 g of a derivative of the invention, the daily
dosage regimen varying within 2 range from 0.005 g to

in which Y represents hydroxyl, an OR group wherein
R is a straight or branched lower alkyl radical, or

Ry
e
N

N

Rz
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in which Ry and Re are each indépendent of each -

other and represent hydrogen or a straight or branched
lower alkyl group; or R and R Forfi together with the
nitrogen 2tom {0 which they are attached a heterocycle
selecied from the group consisting of pyrroliding, pi-
peridine, morpholino, piperazino, N-lower alkyl pipera-
zino and N-benzyl piperazino; and X represents hydro-
gen, a halogen or a lower alkyl radical; and their addi-
iton salts with pharmaceutically accaptable mineral or
arganic acids if Y represents QR groups or

Ry

Rz
or with mineral tases if Y represents QH, including
both enantiomeric forms or their mixiure,
2. Methy!  o-{4,5,6.7-tctrahydre-thieno{3.2-¢)-5-
pyridyh)-o.chlorophenyl-acetate.

3 Mcethyl  oH4.5.6,7-tetrahydro-thieno(3,2-¢)-5-
pyridyl)phenylacetate.
4  Methyl  a-{4,5,67-tetrahydro-thieno(3,2-¢)-5-

pyridyl)-o.fluoro-phenylacetate.
5. Isopropyl a-{4,5,67-tetrahydro-thieno(3.2-c)-5-
pyridyi)-o.chloro-phenylacatate.

20

25

30

35

45

30

55
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6.  Ethyl  a-«(4,5.6.7-tetrahydro-thiena(3,2-c)-5-
pyridyl)-o.chloro-phenylacetaie.

7. N.N-dimethyl-ja-(4,5.6.7-tetrahydro-thieno(3,2- c)
5-pyridyi}-o.chloropkenylacetamide.

8. A therapeutic composition having blocd-platelet
aggregation inhibiting activities and anti-thrombotic
activilies containing an effective amount of a compound
of claim 1, or an addition salt thereof with a pharmaceu-
tically acceptable minera) or organic acid or with min-
eral bases, or one of the two enantiomers or their mix-
ture and a pharmaccutically acceptable carrier.

9. The composition as claimed in claim 8, in unit
dosage form.

10. The compaosition as cla:med in claim 8 or ¥ in unit
dosage form, each unit containing from C.10 g 10 1.00 ¢
active ingredient.

11. A method of 1nh1bmng p!atelet aggregation in
mammals which comprises administering an effective
amount of a composition comprising & compound of
claim 1 and a suitable pharmaceutically acceptable car-
TIer,

12. A method of treating or inhibiting thrombosis in
mammals which comprises administering to 2 mammal
in need of treatment an effective amount of & composi-
tion comprising a compound of claim 1 and a suitable
pharmaceutically acceptable carner.

* *

L - L]
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» La patente americana US 4,847,265, titulada “‘Dextro-rotatory enantiomer of‘/(m{é(
methyl alpha-5 (4,5,6,7-tetrahydro (3,2-c) thieno pyridyl) (2-chiorophenyl)-
acetate and the pharmaceutical compositions containing it” y publicada el 11 de
Julio de 1989. Portada.
» La publicacion internacional WO 99/65915 de titulo “Polymorphic Clopidogrel
Hydrogenesulphate Form” y publicada el 23 de diciembre de 1999. Portada.
» La publicacién internacional WO 03/051362, titulada “Polymorphs of clopidogrel « Vv L
hidrogensulfate” y publicada el 26 de junio de 2003 .Portada.
» La patente americana US 4,558,053 de titulo “Naphtalene-2,5-disulfonate salts
of dimeric indole-dihydroindole alfaloids” y publicada en 10-12-1985.
Documento completo.
» Copia de los resuitados arrojados por el meta-buscador de

http./fiwww sinab.unal.edu.co:2080/muse/serviet/MusePeer relacionados a

Clopidogrel y aterosclerosis.

Sefior Superintendente,

JOSE LU ES VILLAMIZAR
C.C. 79.152.473 de Usaquén
T.P. 44655 del C. Sdela J.
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Clopidogral antiplatelet activity is independent of age and presence of
atherosclerosis.

Denninger MY, Necsiari ), Serre-tacroix € Sissmannl. .~ L Sael LG

2

Department of Hematology, HApital Beaujon, Clichy, France.

The pharmacodynamic and pharmacokinetic effects of clepidogrel 75 mg taken
once daily in the morning before breakfast for 10 days wére compared among
three groups: 12 healthy young subjects, 10 healthy elderly subjects {>85 years)
and 10 otherwise healthy elderly subjects with atherosclerosis, manifested by
intermittent claudication. Platelet aggregation induced by 5 microM of ADP was
measured in plasma samples taken at screening, 2 hours after dosing on day 1 to
day 9; 2, 5, and 24 hours after dosing on day 10; and on alternate days until day
24. The inhibition of platelet aggregation was expressed as the percent reduction Ep
in maximum platelet aggregation with respect to baseline. The bleeding time was
measured at screening, 5 hours after dosing on day 10, and on day 18. Plasma
concentrations of SR26334, the main circulating metabolite of clopidogrel, were
determined before dosing on day 1 to day 10 and at reqular intervals over 72
hours after dosing on day 10. Inhibitien of platelet aggregation appeared 2 hours
after the first dose, became significant after the second dose, and progressed ta
a steady-state value of 55 to 57% by day 7 in the three groups, with no
statistically significant difference between groups. A mcderate, statistically
significant prolongation of bleeding time of similar extent (prolongation factor of
1.5 to 1.6} was found on day-10 in the three groups. The pharmacodynamic
parameters generally returned to baseline within 8 days after treatment. Based
an AUC(0-24th) values, drug expasures were very similar for the two groups of
elderly subjects but approximately twice that for the young group. The
pharmacodynamic effects of clopidogrel were comparable in all three groups.

B
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PMIC: 10240427 [PubMed - indexed far MEDLINE?
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Acute Antithrombotic Effect of a Front-Loaded Regimen of
Clopidegrel in Patients With Atherosclerosis on Aspirin
Gérard Heltt, fulio § Osende, Stephen G Worthley, Azt'nr G. Zaman, Oswaldo § Redrigucz,

i
£1 1 Lev, Michael £, Farkouh, Valentin Fuster, Juan 1 Badioon, Jamoes H, Chesebre

Abstrace—There is @ need for a rapid actithvorabotic eifect after the admmistration of amiphufelet drugs ¢
prale covanary "\)J[ull( mes and percuianecus interventions. Clopidogrel, @ new thiennpyridioe dml‘ut.." >
" o4 ; s H ’ 3 Al 3 b -
pufinfatelet agent, However, the standard regimen of clom doarr:.! {75 mg/dy reguares 210 3 ddays J-‘fﬂl.. snsican
antithrombotic ={fects. Patients with stable arterini disease on chronic aspina therapy (=20} were wes 1
chabid e either with 2 front-loaded regimen, 380 mg the first doy
CONUNE ?i 1 f'-:f for § (33_\_ . Blew sci ll‘ucm x wm:'\' wag asgessel l by i lutmn n! pl.lielr‘l tlr st ih:'rr:

-

fdny and 75 mg/d the nexd 7 davs, or with o a‘"ndml

hours, mean 'mai ihnﬁhes aren w tlh [i‘ sta maid re-.zm*m Wi nn- ;l"ﬂ][(:i’-hﬂ_\' reduced. ln r:untl';'-%l at 2 hours, ihe
mean intal thrombues area with the froni-leaded reum-*n was significantly decreased by 2302
(P<(.05), ADP-induced piatelet agaregation {with $and {0 pmob/L) was also significan ‘f" '\P }t“-‘,n reidu
front-loaded regimen @ 2 fours, with the mean platelet aggregation being 82.2:14.4% and §1.81 4,354, respattively.
versus baseline, &qrﬂ:%;. v, {low cytometry demonstrated a significant decrease (£<00.03} in the ADPJn'iu-\,cd lthrinogen
binding {with 0.2 and 8.6 & pmol/Ly af 2 hours in this front-foaded ¢ g'm:‘a groap (30,1 22.0%%0 and 33225 .3%). Wiih
the sinndard regimen. platelet activily wag oot Ci-‘n‘ii"icar-ily veduced at 2 houes, (ur d:‘fd Sggest 1‘1‘1 a frons-doaded
segmen of clopidogred sided o sspinn achieves & sigoihicant antithrombotic effect s 7 hours 3o patieniis with kaown
aherosclerotic disease on chronic aspinn therapy. This provides a rationale lor using {rent-louded clopidogrel n
combBination with aspirin in percutansous coronary inierventions. {dzfecinscler Thromb Vase Biol
200:20: 231 6-2321.) ’

u-d with e

ey Waords: platefel agyregstion imhibiters = thrombus m atherosclerosis

AN
prowin h/lHa antagonists an
receplor antagonisy, also reduce coronary evenis

hibits the hinding of ADP  iis platelet receptor, which feads

proven safely of these comibined drsgs, comnbine:d t‘ler:zpv
appears logical and has alyzady given 2ncouraging results in

nenmandomized comparisens in patienis undergoing coronary was 1o counpare de actithroimbotic offecl at day 3 ofthe s
i

’1“‘ e cepirzl role of plateiets in anedal thrombosis is well There is a need fer rapid eificacy aficr the adminisiration of
gstablished.! Piatelel octiviy 2od thrombin and aniiplatelel drugs 1o the seiting of percatancous interveationg
thromboxane generation ars markedly moreased after myo- amd acute coronary syndromes, However, ihe standared ot
ital nfarction, i'hT('J!""l*}n‘ .. unstable ()'1'7 ma, sad paercu- e 0f g-](p.ﬂ‘(};)g.—ci (','"* il"lf."d-: l'-l;‘.ql']-\ 5 2 o bodavs holosg
ancous coromary stcrventions. ' Numerous gludics have sigmificani effects oeeur in plalelel aggregaion :
shawn G tinjaiclet agonts ik i s lamidine _ .
,.ah(‘)u.fq thal antiniaiclet agents hike aspinn or ntlr}pmm\.. arc The major objective of this study was 0 iy
clleciive for secondary provenuon of coronary aixq ucrcha'('?- whether a Font-lnaded regimen of clopidogrel added
2 B icler ther e SEDATIN Tl : U -
va;cuiu;r CV[ eats.” Combing ; q_mlpia.a,lc, ,hc,[_apy with "I‘r o aspirie could achicve & significan: antithronidone aeivity 2
and ticlopiding knproves chinical outceme alicr steot ane . . N . . .
o P AREOVES Chit CUmE BRCT SN iup i Hours afler s adistoition. Antithrombotic achivity, wis
taticn compared with aspirin alone or aspirin plus tuli .
’ : assessed by evaluating (1) the guantitative govsth of theom.

¢ druge, including glyee-
clopidogrel, a new ADP-

sulation®=" Naw antis

bus in a weif-vaiidated ex vivo perfusion chansher, (23 ADP-
induced platelet aggregation, and {3} ADP-induved hbrino-
zen binding by {low cyiometry in paiieais witl

Aspirin inhibits cvelooxy genase, whereas clopidogeel in-
-

atherosclerosis receiving chironic aspirin therapy.*”

- sm clinioal or exasrirenat stoady bas . .
fo recuced binding of finrinogen o glveoprodein h/iliz No chaical or expererenn: }.,t!d}. bz s, B patichty
receptors. i Given the diiferent mechanisims of action and with atherteciorosis, the acute astithromibotie offesr of the

counbination of clopidogrel and aspirin {oad and ne-lomh
cormpared with aspita alone. Thorafiors, the seeondary o i

Bk regimen of clopldogrel verses the anftiwomiintic ©

T HN
Hox H'! 3, \l,\v Yr
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Quantification of Plateiet-Thrombug Formation
Quanid#tication of nlatelet-thrombdes formation was aseessad a2
tine. aftcr 2 hours, and oa day . The effect of clepidogrel on &
arteviat thrombus i sed by messuring the ares of
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Baseline Gharacterislics in Patients Randeaized o Standard
(n=10} Versus Front-Loaded {n=10) Regimen of Clopidogrel

ar fugimen  Front-Loaced Seg

Age, v, megn - SEM BhE-L G7A5RS
Mo, o g 3
Cianary h] &
Dicorins, n 4 i
Hynprianging, n 2 g 4
Current smoking, 0 i

Oy
8

Rysekipidemit

#3-5iocker B 3
Ca-charne! biocker ' i z
Long-2 i 1

measured in EDTA-biood al baseiine anet ot dav § and did not
i ficantly.

clange &

Effects of Clopidogrel Treatments on

Thrombus Arvea

The effzets of the Z regimens oo thrombus formation were

assssad at 2 time peints {2 howrs and day 3) and compare

with thetr respeciive bascline {aspirin-trented) values (Figure
). No significant diiference was observed dn the mcan
¥

thrombus formation between the 2 groups at basciine, indi-
cating the honmgenetty of the siudy groups. At 2 hours, mean
mibus aven with the standard régimien was decreased by
0.9+7.8% bul was not sipnificanily different from hasciine
(aspirm zlene, M=NS) in contrast, at 2 hours, the mean
Grriwnbus arez in patents receiving the fron-loaded regimen
thzn the mean pretreatment valuc
{F=UR05y As expecied, the mean thrombus arens wver
sigmficantly (P<0.05) reduced al day % i both groups
compared with the baseline {22.2:£6.9% with the standard
cegimaen and, 291 19, (%% with the fronc-foaded regimen).

way 231 78.5% less

Effects of Clopidogrel Treatments on
Platetet Aggregation
Mean inaxinms peroeniages of AP induced platelet ngyre-

“auon 2l baseline were comparable i bolh groups (Figure ZA

—a— Front loaded Regimen

s Standard Regimen
100

5

70

PPercentage of baseline

50 : T :
Baseline 2Hours.. Day$

Figure 1. Eﬂ'ects' of clopidogrel treatments on thrombus area.
Results on thrombus formation at baseline, 2 hours, and day 8
with the respective treatments, Data are expressed as mean

thrombus area =SEM (wm?). *P-<0.05 Vewadendad from 2w

October 2000

Pt dmars P duesk0adRB was nol sigs

- v
—~— Front-leaded Regimen

>

~—-a- Stapndard Regimen

o
L
2 14
D N4
!
a
2 ]
- B4
= !
Z
-
5
bt B0
S
=1
50 T T T T T
Bascline 2 Hours 6 Hours Day2 Day8
B
o 1004
g
B w
=
=
St
S 0
o
. 8D
g 70~
a -
E 60
- -t Ty
50

Bus&l‘,liuc 2 H:;mrs 6 Hours [)nly 2  DayX

Figure 2. Effects of clopidogrel treatments on platelet aggrega-
tion ta ADP 5 zmol/L (A) and 10 pmoliL (B). Results on maximal
aggregation at baseline, 2 hours. 6 hours, day 2, and day 8 with
the respective treatments. Data are expressed as mean percent-
age =SEM. *FP<0.05 vs baseline. TP<0.05 vs 2 hours.

and 20, Mo significant inbibition of ADPnduces nintcict
sgaregation was nofed at 2 and 6 hours with ADP 3 and
10 aunolt with the standard regimen of ciopidogrel man
REHZRD%, 95.0x4.7H

respectivielv), Ad day 2, sign

and

platelet aggregation:
A9 3 HA RN, 905130,
infithition was achicved, the mean plaels: aggrog
ADP 3 and 1o pmelL boing 60,320.2% and
respociively.

I contrast, a sign fcant inhibition of ADP-iaduced pliteiet

an with

v g TN
Ay TTh 0,

aggregaticn was ohserved at 2 hours with the frong-loaded
regimen of clopidegrel. At :his ime, the mean piaclo

—

aggregation for ADP 3 and 10 grookl was 82254470 aud
BE.824.5%, respectively, compared with bascline Gsparin
alope). Further sigaificant inhibition {F<05) was whserval
at £ hours, with a mean piatciel agoregaiion of 83 30405,
and £8.4 13,25, for hoth concentrations of AT wed. Adday

pinloie!

2 aud day X, no fanher siginfcanl ohibdion o

aggrepation was noted.

Effects of Clopidogrel Treatments on Fibrinogen
RBinding to ADP-Activated Platelety

There wis no significant ditference at baseling betwenn the 2
groups ¢ Figure YA and 3B Witk the fropt-loaded ro
platzlel activation, as determined by ADP-induced pi
fibrinogen birding by flow cywmelry, was sighilicantly
reduced (P-0.03Y302 Bours For ADP concemiraiton: ol el
and 0.6 gnoliL. the tibrinogen hinding being 388 200 and

51240 .3%, respectively, comparcd with baseline. fn con-

feantly weduccd ae 2




Helft et al Acute Antithrombaotic Effect of Clopidogrel

i o ihe hest of owr ksowledoe, this is the first reqon

e trambus Dmmatios-fr1 paticnr

—do—  Front-loaded Repimen
kv Standard Regimen ol guantitalive reduc:
populslion wih docmnenied atheresclorotic disease ecciving

A 1tH) 5

aspirin. Provicos dats i norual suhjects have tndeased that

40 3., dose of X o 408 gy procuced o rasid onsel of the

' pharmacodvnamic aciivity of clopidonrel, wil levels o
- slatalot inhintion closg to sieady stale observed within tha
as Nest Louss aflier desing® Dar findings sonfinn aad exend

theseresulis i pationis wilh athoreseloreue discase reeoiving
204 . chronie aspirin therapy, But more anportaatly, we bave
shown tha: the ansithromboiic eflee: asseszed ina pertusion
chamber mimick i an arterial injury atop 2 mi

A comimry ancry, s oachieved as ocarly as 2 hours alter

Percentage of baseline

e in

- T g T
Baseline 2 Hours Day 2 Day 8

Front-foaded regivoen adminisiration. This provides evidene
for the casid onaet of an astithromboie elfee with @ losding
dose {30 my) of clapdogrel i iho renhmew of oot
ad ju corenany sient unphiat

on. This

coTHRErY syndnaines
i Hnporan beciuse the median De Trom stem implantation
w slent ihrombesis in patients wested with ticlopidine and
aspinin s =12 howrs.? To date, i@ appears thal a standavd
204 regiinen of Holepidine or clopidogrel does notl achieve a
aotihrombotic effect.

Percentage of baseline
&

=3

stpirificant ¢

T T T T . . -
Baseline 2HHoeurs Day2  Day$ We have also domoenstrated that althouph a sipe
i reduciion in ADP-siateiet aggresation is shidued with 304

1

Figure 3. Eflects of clopidogrel treatments on fibrinogen binding

by flow cytometry induced by ADP 0.12 umal/L (A) and my of cioptdogrel f'i(:r. 2 hours, @ further sipgni u:fmt reduction
0.6 umol/L (B). Results on activated platelets at baseline, 2 is achieved & & hours. This confinms cecent fndings showing
hours, day 2, and day 8 with the respective reatments. Data are ihat o Inading regimes of ciopidogret inducss wmaximat

expressed as the relative fibrinogen binding =SEM compared

. A inhihi '--‘t{:* i 15y g2t
with baseline. *P<0.05 vs haseline. inhibition of platelet sigreration at 5 hours

The carly aanthro ubalic ¢lifee! on pialelel activalion we
observed with a load -mg dose ol clopidogrel, as asscseed by
flow cytomery, s consisient with the reduction i thrormius
formaiton, Th; r“du‘.ﬁ.-oﬂ it the Abrinogen binding obiazned

with & front-loaded regimen of clopidogrel is already signif-
Sffe Clopidogre : s 01
Effect of Clopidogre! Treatments on oy at 3 hours, whereas with the standard regimen, a

Thrombin Geueration siemifica i«
Baseline valucs of prothrombin fragment F1+2 plasma ieveis e
were similar in boil groups at baseline on aspinn (0.79=0,08
nmel/L with ibe front-loaded regimen and 5.91:£0.09 nmol/iL
withh the standard regimen). These vaiucs remained  un-

hours in the standard regimen, the fibrinogen binding besg
00.4:%7.1% and 746111 8%, respectively.

duction was observed coly i duy 20 Similady.
sion of piniciet inhibition has been shown with a
)ridiné‘ {?4 (gl in
aphy 2 24 hours, bot no

an accslon
ioading dose of a similar ageni, !
panenis wdergoing ComnaTy .'m;;;:- It
daia a1 2 hoars ware provided.®

changed when the paticnts were treatcd, at I hours and day 8 Brothwombin Fragment F1+2 plasma levels were similar
(0.89x0.t1 and 0.3620.06 amolL with the front-losde throwghout the study and between the prouns. This is consis-
regimen and 0.8420.09 and 0.3620.12 amolL wikh the tert with other poblished data® 7% showing thet thrombin
crandard recimar rocreeivelut S . . -
standard regimen, respeetivelyh. geacralion is not dircetly reduced with thienopyridines.

{3iscussion Agntithrombotic Effect of Clopidogrel
We have shown that a [ros aded regimen of clopidogrel Administration in Atherescieratic Patients
{300 mg) added o aspinia achi w"d as -'rnfl..ni antithrorm- Reeeiving Chrosig Aspirin Therapy

boiic aciivity as carly as 2 hours alter s adminisiration, as We showed that the antithrombotic effect of treattnem with
assessad 5» cduction 1o rombusg ﬁ]r‘ﬂdil(“l and pialeic Q]f}p[;__u.u“\_l for & dovs (75 mgdid) o patients with atheroaele-
react l\'lt_,' We have alse demensteated that the antithrombobe tosis receiving chronic aspivin themapy s greater thn e
affect at day & of a standard regimen of clopidogre! (75 mg/d) andtirombotic eftect of chemice aspirin therspy slenc,

i patients wilh atherosclerosis recoving cheosic aspirin amimal ruisdels, ciopidogrel Bas antitheombiotic eficos in bath
therapy is greater than lhe antitheombolic effect of chrosic arterial and venous Gombosis. ™ ™ Inoa pa)'"; @ Lx ovive
aspirin therapy nione. model of high shear-induced stomt thrombosis, Intravenous

. clopidogral produced a dnse-dependent inhibtiion of sten
Arute Antithrombotic Effect of a Front-Loaded thrombosis.® {n aophuman ponstes. clopidogrel rodieced

———-Resimen-of Clopidogrel - ema e en _thyombosis in a.baboon meodel of anerial thrombosis.?! Toshe
With & froot-loaded regimen of clopideyg 'n.[ (300 mg), El it best of owr knowledue, ealy | sindy focused on the bihibition
p{\m'b[f: to achieve & ‘ii[.:=liﬁcai)t antithrombatic cffect al 2 of thrombogenesis by clopidogrel it humans ™ (R 1hiz study,
hf‘u.,,. an eilcel aot ehiained with the standard regirnen. in @ stndard regimen of clepidogre! sipmificantly nhidnic

paticnis wih koown ather waclerotic Dﬂ\!‘&ﬂ@"dﬂiﬁﬁ?r&_@bss

ol bwetobeee kih H%aiihy mole subitets afler 3 oweeks of

£y
&




eiuphinure] was gsed. -

1L Traey RPN

is huve
viearly wstahblished tha: orab aspirin sherapy decrenses the risk
] H b

Large-scate. ramndnmized. placeha-conimiled

OF thronhoiun o rpationts vath symplomans ahesoscle- .

rotic dJiscanse by

4

Beoto 2589 ;'iecaw;\'* aspitin is aniy o :
L v By pralongedd mn[l
- . : . ol patiemin, AL Pus R

cause o fails o hingk niatcicr scuvation by othier important of palicnis, 24 A9t IeN R
. : g AL Neamann FoKa

agomigs such 28 shear siress, theombing collaaen, and ADP M Walter 11 P

eyelonsyygensse ni\m Hor 2 its effectiviness is it

sonist that is free of the
spldine therapy ® Clapi-
ating plateiet ADP recep- i

at ADDP-recenior ang
ooty of
auts By "'?x‘vw“mb ¥ Inaci

C Iupu warel
homslsl

ln -ictinied signaling in & dose-dependent manacr i a stk
. Airieal fei I T S, e e A Ven Solle
randomised clinical & ial. clopidogret was shown :

of comventi

sigpificanily moere effecove than and & least o3 sale as

thrm'iho-o-;:f:i sive cpisodes in

patients with symsiomalic atherostieroiic disease.® Howavir,

v docrensing arta

wlopiine (FANTASTICY suaby CF

N s wwoht 3L Riemencin F, Emroenocison 11,
aspiria and clopidogre! interfore with different pathways of 5 oo Ruppreehl 1, A m:h”” :n‘,k)”m' ston 11
platclet setivation. Therefore, lo tnprove the antithromiotic
offect. s
APRR AT

-.'D

the combaalion of these 2 drugs hes beon sugsested,

Adsitive antithrombotic effecis of clopidearet { " i 'u{

b “ 3G

[0}, Dok S5
R

G
: : . . f‘ Popm
have besn demonsirated in :.xpenmcnmi miodeis in lhe T M, W

eabbit lmerestingly, clopidogred and azpirin have produced Stenl Amtig
addiiive ant :

‘. 3232 Arteeiovcier Thromb Vase Siof, Qctober 208D
T standard regimien of clopidogeel. We found tha! the mlbi- Rg_\{er(-n(-g‘
HOn was sgnilicant at doy 8 in pationts with atheroscleross I Fusicr V. Hadiswn L. Bodd
reeiving chromic aspirin therapy when a standard rogiman of s ¥ ReEc ,: sl suir:

station Rest .
Ui l)llﬂl}'-.‘.!'ft.’:")‘

anhotic effects as assessed by measurerents

of 'in-Iabeled platelets 2 1 dabeted fibrin depo .
v poreine gx vivo model of high sheav-induned ST“HT thrombi- versus aspivia in i,;m- ots at ssic of wscheemic evants ¢

88 In gur swudy, thie combination o{ aspirin and clopidogrel 166
nrombotic effect of aspirin
plone in pahests recciving chronic aspl
rhen_iul.;ic:li conditions {1690/S) we used mimicked those H).

ab of 2 mildi

dllon in g g

domssed, biinded. wial of ¢l
PR

"p wkin Hblia

CEeNG RS

wr £, Bedimon ) fusier V. Plmcter o

sts o casdiovasceby giscase,

stanficantly tmproved the anid

a therapy., The.

foeth
sl

we 4, Fuster V,
e el S.hil‘.':i rmoeny almz..
A r'ir_'" JLid(suppi 340488,

L Ho OO ML G e F

wenosed coronary artery. These rhe“_ic)_gi-

[Rete
Ty LH
7

e umd; iog werz soiecied because ~T0% of the plagues b 3
responsibic for an acute myocardial infarciion have <T30%
slenosizd

Y ) Creimin RIP,
ing of ANP wziogues o the

e, Arfcviuieler

o ptur mcd' mhlhlicn of p
Tiransly, 102212430436,

Limifatinns
Our data supsact the added 2enefit of combining clop
heeding

doyrrel

with aspiria on thrombus formation withoul 2oy
camplicaions. However, this is 2 pilot siudy, and farge-scale
ciinical trals are needed o fimther clarify 1he efficacy and

y - . 13
safery of the comiznalton of aspirin and clopidorel. "'- K o ¥

( lnr‘

"I” 3 llv[mh .'lﬁ_ H
stent placoaken,

.\.i'ﬂh:_'». "‘. \rh.u, '3. F- ammes
3 verus Holophdine o i &
Conclusions

Ghur dala sugges: (hay a Front-loaded cegiren of clomdogred i3, 8

wh r\.’-,
ied sary sawmiing Lfohii

3G g added (o aspirin achieves a significan antithrombotic

effect ar 2 hours, an effect not achieved with the slandard e el selupidii sl

reginien, in palionis with kaown atheroseizrotic disense on
chrome aspicin therapy. This supports the cfficacy of = b7
loading dose of c":w:-idng:rci in acute coranary syadromies aml

perc

Roumuk }, Hudimon

i pTDS:."".t:’.ic ma::ria

Ty ITCTVETLOnS. siatelels on coliagen, suhendotheb
viene, J Luh Clin 8t )

1%, Mailhae AL [0 ILF ulluﬂ. T

H, Fusier V

TS €O

=718, ! |

Acknowledgments
srtcd by prasts from the French Federation of
.E\ Saciodhnt Bspafiois de Cardinfogia 115100, boss:
sl Foundation of Austadin (34 Branch} {5.6.3V 15K
w, and Brisiel-Myiy Squibk. The author: would

PPiieneia for her excellent assistance amd the s

gen} and plaichets. Jhidodion,
PR 004,

u G 'i:l'limO" 1 Tadler B Fatben IT, Shim
Murmar ~u A dminisirui:‘n of




Heift ot at

eifoet ol
20 Limlabl T,
oy Jow
"err‘ i Heacrzesi,
M, Flanat ),

U.\) il

3wl W [ .
e km:'.:c pralii
Semin Tlrsadh

umpen

AR L

Wilson 5, Ribad O, Taelh M,
= GOTCRETY 5

v /l:n J

Jd

lli'!"i!.' of’

el 17,

Skicrien £, Dickinzon JP, #ielfs

Do plawdes imhibior which inhibits threm-

B t husan Bloy

Tow condivens. F]:rr-mn ."'

7 2se T, Defroyn G 1
wle u thrombogenas

Downloaded from .

Acute Antithrombuatic Effect of Clopidogrel

vatin T Blonnene M7

Theseey Fle
200 Besnat AL M
antiphue

royn £, M

woure arkerad

Ffeen i

ima M. Bk 'R

P/. kliv'"‘k F.
cotnbil llu.v[.\' In 20T ga

PR

ddoegrel, a

tivmbosis. A

- Theomi Vase

ni E‘ I*

ER Hf.rf [P IR

ginlisny: ,‘ml

. Thw
Liien! by

L]

AR
TSy,

ieveddal

1
=

Tupiing.




- - ! §
&
g L Pers
u».i(*“ NIRRT i Voime
She . Boenbeer 7 31-3t f‘lf}
#”ib}!" feete s P Syt
‘
| -
. D, PREEREN (3:} o

sidogret as inhibive: uf platelet
-'m.fnsha e, bub 1t nn
P viscosity at

i.}x_’\sit‘l (..t o
merers ) inch:

f_h:'ﬁ 1y

SEAS LR et ¢ cma,.-'

pedet 1

Document Yype: Hesanah &

Panpis who read this srticle atse read...

e M {pees pe €

pe hw CL




A |

y United States Patent

\ Badore et ai.

(111 Patent Number:
45] Date of Patent:

[54] DEXTRO-ROTATORY ENANTIOMER OF
METHYL ALPHA-5 ¢,5,6,7-TETRAHYDRO
{3,2-C) THIENQ PY¥RIDYL)
1 (2-CHLOROPHENYL)-ACETATE AND THE
PHARMACEUTICAL COMPOSITIONS
CONTAINING IT

[75}) Inventors: Alain Badore, Roguettes; Daniel
Fréhel, Toulouse, both of France

"[73] Assignee: Sanofi, France
121] Appl. No.: 155,550
[22] Filed: Feh, 12, 1988
[30] Foreign Application Priority Data

Feb. 17, 1987 (FR]  FTABCE -ooeommmermmrmmmrrrer 87 02025
Nov. 27, 1987 [FR] France oo 87 16516

(511 Int. L4 oo AGLK 31/44; COTD 495/04
(52] US.Cl oo eminneneeenenner: S14/301; 546/114
[58] Field of Search ...oocrunnn 546/114; 514/301

{56} References Cited
U.S. PATENT DOCUMENTS
4,529,596 /1985 Anbertetal oo §48/115
FOREIGN PATENT DOCUMENTS
0099802 7/1983 European Par. Off. .

A

\ o,
AV ,*}lf s v

o

OTHER PUBLICATIONS
Fieser et al., Advanced Org. Chem.~Reinhoid Puhlish-
ing Co., N.Y..:(1961), pp. 85-88.

Primary Exeminer—Mary C. Lee

Assistant Examiner—Bernard 1. Dentz

Atnworney, Agenr, or Firm—Y¥egnér & Bretschneider
[57] ABSTRACT

The present invention relates to the dextro-rotatory
enanticmer of Formula

COOCH;

and its pharmaceutically acceptable salts with platelet
aggregation nhibiting 2ctivity.

The invention also relates to a process for the prepara-
ticn of this compound starting {rom the racemate and
the pharmaceutical compositions containing it.

7 Claims, No Drawings

20083

- fi‘
4,847,265 J“: .y (ﬁé?'/

Jul. 11, 1989



PCT ORGANISATION MONDIALE DE LA PROPRIETE INTELLECTUELLL
Burcau international

7 .
NEMANDE INTERNATIONALE PUBLIE‘E EN VERTU DU TRAITE DE COOPERATION EN MATIERE DE BREVETS (PCT)

CO7D 495/04, A6LK 31/44 Al

{43 Qu_t‘c de publieation internutionale: 23 décembre 1999 (23.12.99)

- Si s s . b
(51) Classification intcrnationale des brevets 6 : i (11) Numéro de publication internationale: WO 99659157

—
(21) Numéro de la demande internatfonale: PCT/FR99/01371 | {81} Etals désipnés: AL, AM, AT, AU, AZ. BA, BB, BG, BR. 1Y,
‘ CA, CH, CN, CU, C4 DE. DK, 215, ES, F1, GB, GD, GI-,
(22) Date de dépdt international: I} juin 1999 (10.06.99} GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
. KZ, LC, LK, LR, LS, LT, LU, LY, MD, MG, MK, MN,

MW, MX, NO, NZ, PL, PT, RO, RU, S, SE, SG, S, SK,

(30) Données relatives a la priorité: SL, TJ. TM, TR, TT. UA, UG, US, UZ, VN, YU, ZA, ZW,
0207464 15 juin 1998 (15.06.98) FR brever ARIPO (GH, GM, KE, LS, MW _SD, SL, §Z, UG,

ZW), brevet eurasien (AM, AZ, BY, KG, KZ, MD, RU, T4,
T™), brevet suropéen (AT, BE, CH. CY, DE, DK, S, 11,

(70 Déposant  {pour  tous  les  Eats  désignés  sauf  USh FR, GB. GR, IE, [T, LU, MC, NL, PT. SE), brevet OAP[
SANOFL-SYNTHELABO [(FR/FR], 174, avenue de {BF, BI, CF. CG, CI, CM. GA, GN, GwW, ML, MR, NE,
Frunce, F-75013 Paris (FR). SN, TD, TG).

{72) Inventeurs; ct
{75) Inventeurs/Déposants (/S seulement); BOUSQUET. Andr¢ | Publiée
- |FRIFR]; Avenue du Lac, F-04200 Sisteron (FR}. CASTRO, Avec rapport de recherche internationale.
Berwand [FR/FRY; 47 ter B, avenue Gabriel Péri, F-94270
Kremlin-Bicgtre (FR). SAINT-GERMAIN, Jean |FR/FR];
9, avenue du § mai 1945, F-04200 Sisteron (FR).

(74) Représentant commun: SANOFL.SYNTHELABC; Service
Brevets, 174, avenue de France, F-75013 Pans (FR).

(54) Title: POLYMORPHIC CLOPIDOGREL HYDROGENESULPHATE FORM
{(54) Titre: FORME POLYMORPHE DE L'HYDROGENOSULFATE DE CLOPIDOGREL

{57) Ahstract

The inveation relates Lo a novel pulymorphic ortherhombic hydropenosulphate or (+){S)-a—(2 ~chlerophenyl} -4,5,6,7~ tetrahy-
drothieno [3,2-¢) pyridinyl-S-methy: acetate hydrogenosulphate form and to a method for the production thereof.
- _ - T

(57} Abrégé

Neuveau polymorphe orthorhombique de 1'hydrogénosuliate de clopidogre] ou hydrogénosulfate de {+-(S}o—( 2-chlorophényl)
~4,5.6,7- tétrahydrothiéno [3,2—] pyridinyl-5- acétate de méthyle st un procédé pour sa préparation,




/

v/
A

\

O 03/051362 A2

--pravided are novel processes for preparation of clopidogrel hydrogensulfate Formy £, Form [, Form 1II; Formr IV, Furm-¥-Form-V1-- —~

A A SR R

(19) World Intellectual Property Qrganization

(12} INTERNATIONAL APPLICATION PURLISITED UNDER TIHE PATENT COOPERATION TREATY (PCT)

[nicrmational Burcau

2N
(43) International Publication Daie
26 June 2003 (26.06.2003)

—

AR GETECEEN O A

(L% International Publication Number

—
th
—

25
{26)

(30

(n

T

72)
(79)

{nfernational Patent Classification™ AGIK 31744,
.(:07]) 515/02

International Application Number:  PCT/AJS02/40679

International Filing Date:
18 December 2007 (18.12.2002)

Filing Language: ‘ English
Publication Language: English
Priority Data:

60/342.440 18 December 2001 (18.12.2001y US
600/342,35] 21 December 2001 (21.12.2001)  US
60/348,182 11 January 2002 (11.01,2002) US
10/074.400 12 February 2002 (12.02.2002) US
604359.157 31 February 2002 (21 .02.2002) US
Applicﬁn( (fur all designated Siates except BB. US): TEVA

PHARMACEUTICAL INDUSTRIES LTD. [IL/JL): 5
Basel Street, P.O. Box 3190, 49131 Petah Tigva (IL).

Applicant (for B8 only): TEVA PHARMACFEUTICALS
USA, INC. [S/US): 1090 tlorsham Read, B0 Box 1090,
North Wales, PA 19454-1090 (US).

Inventors; and

Im —-ators/Applicants (for (S only}: LIFSHITZ-LIROM.
Revital [[L/IL); 12A Kibbush H'aavoda 5t, Apt. #3.
46322 Herzlia (IL). KOVALEVSKI-ISHAY, Eti [ILAL];
Sokolov Street Mo, 68, 42255 Netanya [11.). WIZEL,

Shlomit [[LAL[; Yehuda Hanassi 2. 49747 Petuh Tigva
(IL). AVHAR-MAYDAN, Shacon [[[AL]; 33 Hatean-
ch‘dﬂim, Givalaym (ILY. LIDOR-HADAS, Rami {l11/11.[
ta Maor Street, 44242 Kalar-Suba (IL).

(7d) Agents: BRAINARD, Charies, R. ¢t al.: Kenvon &

“Kenvon, One Broadway, New York, NY 10004- 1050 {US)..

{81) Designated States (national): AE, AG, AL, AM, AT, Al
A7, BA, BB, BG, BR, BY, BZ, CA, ClILCN, CO,CR, CL,
Cz, DE, DK, DM, DZ, EC, EE, ES, FI, GB, (D, GE, GI1,
GM, TR, ITU, 1D, IL.. TN, iS5, JP, KE. KG, XP. KR, KZ. LC,
LK. LR, LS, LT, LU, LV, MA, MD, MG, MK, MN. MW,
MX, MZ, NO, NZ. OM, P11, PL, PT, RO, R11,SC, 813, SE,
S0, 8K, SL,ELUML TN, TRUTL T2, UA, UG, US, U2,
VELVN, YL LA, CM, AW,

(84) Designated States (regional): ARIPO palent (GI, GM.
KE. LS, MW, MZ, 5D, Sk, §Z, TZ, UG, ZM, 7W),
LFurasian patent {AM, AZ, BY, KG, KZ. MDD, RU, T1,'TM).
Eurupean patent (AT, BE, BG, CH, CY. C7. DE, DK, 11,
ES, ¥1, FR. GB, GR, IL;, I'T, LU, MC. NI, T, SE, SL, SK.
TRY., OAPT patent (BF, BJ, CF, CG, CL CM., GALGNL GO,
GW, ML. MR. NE, SN, TD, TG).

—

Published: )
— without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations. refor to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of ecach regular issue of the PCT (Gazette.

(54) Title: POLYMORPHS OF CLOPIDOGREL HYDROGENSULFATE 7

(57) Abstract: Provided are new crystalline Forms [II, TV, V and V1 of clopidegre] hydrogensulfate and the amorphous form of

clopidogrel hydrogensulfate, as well as their pharmaceutical compuositions, and method of treatments with such compusitions. Also

and smorphous f{orm.

WO 03/051362 A2

19y

At

0t /.



United States Paten:

Rolski et al.

{111 Patent Number:
{45) Date of Patent:

~—

4,558,053
Dec. 10, 1985

[541

[75]

73]

21}
(22)
{31]

(52]
{58}

NAPHTHALENE-1,5-DISULFONATE SALTS
OF DIMERIC INDOLE-DIHYDROINDOLE

ATUKALOIDS

Inventars:
Assignee:

Appl. No.:

Fi]_ed:

Int, Cl4 s A61K 31/475; COTD 519/04
US. QL et vmaes 514/283; 260/244.4
Field of Search .......ccooierne. 260/244.4; 424/262;
5147283

.

A

Stanislaw Rolski; Ralph R. Pfeiffer,

both of Indianapolis, ind.

Eli Lilly and Company, Indianapolis,

Ind.

564,119

“Dec. 21, 1983

“

. -

b pA L e it €
- . W ) -
LT oy Wt T

[56} References Cited
U.S. PATENT DOCUMENTS

Re. 30,560 3/1981 Milleretal ... 26072444

3,097,137 9/1963 Beeretal ... e 4247262
1,205,220 971965 Svoboda <t al. e 4247262
4,012,390 371977 Cullinan ... . 2607244 4
4,143,041 3/1979 Thompson - . 260/744. 4
4,191,688 3/1980 Conrad ct al . 260/243.4
4,259,242 371981 ROISKi vorrveveieecemnerrenccnnns 200724404

Primary Examiner—Donald G. Daus

Assistant Examiner-—Diana G. Rivers

Attorney, Agent, or Firm—James L. Rowe; Arthur R.
Whale

(57 ABSTRACT

Stable, biologically available, orally zctive |.5-naph-

thaienedisuifonate sait of vinzolidine.
8 Claims, No Drawings

Noog,, e




4,558,053

1

NAPHTHALENE-1,5-DISULFONATE SALTS OF
DIMERIC INDOLE-DIHYDROINDOLE
! ALKALOIDS

BACKGROUND OF THE INVENTION

A number of imdole-dihydroindole alkaloids are cur-
rentiy either being marketed or are or have been on
clinical trial as anticancer agents. These alkaloids in-
clude vincaleucoblastirie (vinblastine, VL.B)—marketed
as VELBAN, US. Pat. No. 3,097,137; vincristine
(VCR, leurccristing)—marketed as ONCOVIN, U.S.
Pat. No. 3,205,220, vindesine (VDS)—marketed as EL-
DISINE, U.S. Pat. No. 4,191,688; vinzolidine, U.5. Pat.
No. Re. 30,560; and vinepidine, U.S. Pat. No, 4,143,041,
A large number of acid addition salts of these drugs are
disclosed, including the naphthalene-i-sulfonate and the
naphthalene-2-sulfonate.

20

In general, the sulfate salts of the above dimeric in-

dole-dihydroindole alkaloids are favored during isola-
tion, synthesis, formulation, etc. The drugs are custom-
arily administered parenterally by the iv route and any
pharmaceutically-acceptable soluble sait, such as the
sulfate, which can provide the required concentration
of drug, can be used. Sulfate salts of VLB and vincris-
tine are prepared by -neutralization of the base with
ditute sulfuric acid (cthanoi for exampie or other inert
polar solvent may aiso be present to solubilize the base)

_followed by lyophilization. With these alkaloids, the

lyophilized sait had adequate stability, but with vinde-
sine, the lyophilized salt 'was not stable. Rolski, U.S.
Pat. No. 4,259,242 addresses this problem and provides
a method of prepanng a stable monosulfate salt of
vindesing by - precipitation during neutralization of
vindesine base with sulfuric acid in acetonitrile solution.

Vinzolidine is another indole-dihydroindole alkaloid
whose sulfate salt has been found to be unstable. In
contrast to the other alkaloids, vinzolidine is an orally
active drug and must be capable of being provided in
solid formulations such as capsules and tablets. While an
injectable product like vindesine or vincristine can be
lyophilized and the lyophilized product sealed in a dry,
inert atmosphere, capsules and tabiets are constantly
exposed to air and water vapor.

Vinzohdine sulfate was prepared in eight different
crystalline forms by employing different recrystalliza-
tion solvents. While the stability of these forms varied

.’ considerably, none was found to be sufficienty stable to

meet the stability requirements of an oral dosage form.

It is an object of this invention to prepare a vinzoli-
dine sait wllic_lli_s _sgfﬁfiently siable for use in oral dos-
age forms and which furnishes adequate vinzolidine

- blood leveis on ingestion.

SUMMARY OF THE INVENTION

In fulfiilment of the above and other objects, this
invention provides 1,5-naphthalcne disulfonate salts of
indole-dihydroindole alkaloids of the formula

15
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wherein is OH or O—CQO—CH;, Rtis CH; or CHO;
one of R3 and R4 is ethyl and the other is OH; when
1aken singly, R® is OH and R7 is CO—OCH; or
CO—R?® wherein R? is WH; NH—C.; alkyl-X,
wherein X is hydrogen, chloro gr bromo, or Cj.3 lowe-
ralkanoyloxy; when R?® and R7 are taken together with
the carbon atoms to which they are attached, they form
a spiro-oxazolidinedione ring permissibly substituted at
N3" with €3 alkyl or chloro-substituted C_s alkyl.

In the ahove formula, where R! is acetoxy, R is
methyl, R is OH, R7is CO—OHj;, R} is hydroxy] and
R# is ethyl, VLB {vincaleucoblastine, vinblasiine} is
represented; where R is acetdxy, R2is formyl, R is
OH, R7is CO—CCH;, R is hydroxyl and R4 is ethyl,
vincristine (lewrocristine, VCR) is represented; where
Rlis acetoxy, RZis methyl, R6is OH, R7is CO—OCH:;,
R31i3 ethyl and R*is hydroxyl, leurosidine (vinrosidine)
is represented; where R® and R7, together with the
carbon to which they are attached, form =a ox-
azolidindione ring with a chloroethy! grouve at N3”, R2
is CH3, R!is acetoxy, R3is OH and R4is ethyl, vinzoli-
dine is represented: and when R?is CHj, R3, Réand R!
are OH, R#*is ethyl, R7is COR? and R? is NH3, vinde-
sine is represented.

The preparaticn of vinzclidine 1,3-naphthalene disul-
fonate is illustrated below.

EXAMPLE |
Preparation of vinzolidine 1,5-naphthalenedisulfonate

To 1% (w/v) solution of vinzolidine free base
{95+ % purity) in methanol is added dropwise with

stirring a stoichiometric amount (1 mele per mole) of a -
2% methanolic sclution of I,5-naphthalenedisulfonic °

acid, The resulting solution was allowed to stand at”

‘Zmbient temperature for about two hours, during which

[t

time period crystailization of the vinzolidine 1,5-naph-

thalenedisulfonate salt begins. The crystallizing solution

is kept at about 0* C. overnight and is then fiitered. The ’

filter cake is washed with a small amount of methanal
and then dried in vacug overnight at ambient tempera-
ture. The salit is then allowed to stand in air for about
two hours. The yield of vinzolidine 1,5-naphthalenedi-
sulfanate is 95-57%. '
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EXAMPLE 2

Alternate Preparation of Vinzolidine l,&-Naphthalene
Disulfonate in Three Steps

a. Conversion of vinzolidine free base to vinzolidine
sulfate

To a 19 solution of free base i:j;mhydrous ethanol, a
stoichiometric amount of 1.0N suifuric acid is added in
dropwise fashion with stirring {1.0 g. of free base
(~93% purity} requires~2 mi. of 1.ON sulfuric acid].
Stirring is continued until some opalescence appears.
The solution is allowed to stand at room temperature
for two additional hours followed by 2-3 hours at about
0" C. The precipitate is then filtered on a sintered glass
funnel, washed with a small amount of anhydrous etha-
nol and dried in vacuo at 45°; yield = ~ 85%. Additional
salt {ca. 109%) can be obtained from the filtrate.

This sulfate salt contains ca. 9% of water (possibly in

obtained.

b. Preparation of amorphous vinzolidine
| 5-naph£ha.lcnedtsuifonate

A 10% aqueous solution of 1,5-naphthalenedisulfonic
acid disodiur salt is added dropwise with stirring toa

used; Le., 1 1 mole of acid per mole of base. Afier hold-
ing the mixture at about 0° C. overnight, the precipitate
is filtered on a sintered glass funnel, washed with a smail
amount of water, and dried in vacuao ovemight at room
temperature. An amorphous material is obtained that

contains~ 7% of H:0 (yield= >80 percent).

¢. Crystallization of amorphous material

The amorphous material is added gradually to metha-
aol with stirring (1 g. per 100 mi. of methanol). After
the addition is complete, the suspension is stored in the
refnigerator overnight. Subsequent handling is the same
as in Example 1. The sale . ysta!hw as a_methanolate
of methanol per molecule of salt.

Vacuuin drying removes the methanol but equiitbra-
tion of the desired salt in air gives a hydrate (Form II);
Karl Fisher ~ 8% water. Form I dissolves to the extent
of about 150 meg./ml. in water at 25° C.

A third crystalline form, Form III, is produced by
recrystallizing the salt in boiling methanol and then
drying the methanolate in air. which pracedure vields a
different hydrate containing about 6% water. The
X-ray diffraction parterns of these three forms follow.
The patterns were obtained using an X-ray tube with a
copper target and a nickel filter.

FORM
d /1y
12.15 R4
10.88 A&
9.80 1.0
314 .16
1.58 .23
124 .10
6.52 K2
6.18 6
5.90 04
3585 .16
489 44
457 36

8]
[~

25

30

35

55

65

4
-continued
4.42 e
417 an
397 12
3.76 K
3.56 40
? 134 44
ST 326 24
- 1.08 o
2.9% 0
2.89 04
277 e
267 o4
2.54 .04
2.46 04
.40 04
228 ™M
12 o4
15 04
.08 .05
FORM il
12.65 14
10.54 A48
9.47 1.00
7.98 .07
132 7
7.15 59
6.69 21
&11 47
5.44 - 4l
5.14 Bl
471 52
4.50 10
336 28
+.16 14
.07 14
30 -oar
178 14
3.37 : o7
347 .28
134 7
13 07
313 a7
3.03 03
.51 Kex)
119 o3
268 - .03
260 ‘o2
145 0
2.18 a2
132 .02
.25 .03
222 0
217 0
i 02
FORM: {11
10.85 55
19.16 03
9.26 1.00
1.4l o
6.76 o 55
6.28 .20
5.68 .20
540 .20
5.07 NI
475 40
433 30
4.20 15
.00 20
375 as
147 15
130 .05
ERE 08
30z 25
292 .08
182 05
169 .05

Naphthalene-1,5-disulfonate salts were also prepared
from vinblastine,. vincristine and vindesine. The salts
were stable, white solids sparingly soluble in water.




o

\

4,558,053

3

One of the above salts, the orally active vinzolidine
i.5-naphthalenedisulfonate, (vinzolidine rapadisitate) is
of particuiar interest since it is approximately bioequiva-
lent to vinzolidine sulfate.

Daosage forms suitﬁble for oral administration have
more stringent requireraents than do parenteral dosapge
forms; i.e., the drog must be stable when mixed with
pharmaceutically-acceptable  excipients customarily
used in preparing solid dosage forms such as capsuies or
tablets. Any such modification of drug form must not
substantially increase toxicity mor decrease oral effi-
cacy. ‘
The ability of vinzolidine 1,5-naphthalenedisulfonate
to meet these requirements as an oral drug are set forth
below. :

In the first place, as regards __s_t_gtg_ility, bulk vinzolidine
1.5-naphthalene disuifonate remained virtuaily un-
clianged at one yecar at the following storage tem-
peratures—5° C.; 25° C.; 40" C. In addition, the bulk
material was stable for one year at 40° C. and 73%
relative humidity. Vinzolidine 1,5-naphthalene disuifon-
ate-containing capsules had a potency of 94.3% of the
initial potency after storage for one year at 40° C. and
75% relative humidity. Under the same storage condi-
tions, both bulk and encapsulated vinzolidine suifate
were clearly less stable.

Secondly, as regards toxicity, the LDsp in mice of
vinzalidine 1,3-naphthalenedisulfonate-is 68-7 mg./kg.
compared to 37.7 mg./kg. for vinzolidine saifate.

Thirdly, as regards oncolytic activity, the 1,5-disul-
fonate salt shows good antitumor activity against trans-
planted tumors in mice. For example, using the 1,5

- naphthalenedisulfonate sait, against the 6CSHED lym-

phosarcoma, a single oral dose of 11 mg./kg. (in cither
acacia or empuiphor suspension) gives about a 0%
inhibition of tumor graowth zrd single doses of 15-22.5
mg./kg. give 95-100% inhittion. .
Finally, vinzolidine 1,5-naphthalenedisulfonare is
wcl/l—gbsorbed when administered by the oral rounte. For
example, when each of six monkeys was given a single

. capsule, containing a 1.5 mg./kg. dose of vinzolidine

base equivalent or about 2 mg./kg. of vinzoiidine 1,5-
naphthalenedisulfonate, excellent hload levels of vin-
zolidine were obtained. Table | which follows gives
pooled mean serum concentrations of the drug in
mg./ml for the six monkeys at given time intervals with
the standard deviation.

_TABLE |
Mean Serum Concentration
Time in Hours Mg./MEL = 5D

1712 i

] 0.46 = 0,28

1. 26,38 + 7.80

3 19.53 %= 3.25

8 332 2093
24 .66 = 0.28
48 0.05 1 004
7 Q
96 4]

The above serum concentrations are comparable to
those obtained with vinzolidine sulfate oraily.

50

5%

60

6

Qral formulations of vinzolidine 1,5-naphthalenedi-
sulfonate include tclest@ping gelatin capsules, tablets,
suspensions and the like such that each capsule, tablet or
unit of suspension {tezspoon) contains a single dosage
unit of the drug. Such dosage unit will contain about 30
mgs. of vinzolidine base as the 1,5-naphthalenedisulfon-
ate salt. [,5-Naphthalenedisuifopate saits of other in-
dole-dihydroindole alkaloids represented by [ above
can be formulated similarly.

We claim:

1. A |,5-naphthalenedisuifonate salt of an indole-
dihydroindole alkaioid of the formula

wherein R!is OH or 0—CQ—CH;, R2is CHyar CHO;
one of RJ and R* is ethyl and the other is OH; when
taken singly, R® is OH and R’ is CO—OCH; or
CO—R?Y, wherein R% is NH;, NH—Cp3 alkyl-X,
wherein X is hydrogen, chloro or bromo, or Cy.3 lowe-
ralkanoyioxy; when R® and R7 are taken together with
the «orbon atoms to which they are attached, they form

a spiro-oxazolidinedione ring permissibly substituted at -

Ny with Cy_3 alkvl or chloro-substiteted C.; alkyl.

2. A compound according to claim 1, said compound
being the 1,5-naphthalenedisulfonate salt of vinzolidine.

3. A compound according to claim 1, said compound
being vincristine 1.5-naphthalenedisulfonate. .

4. A compound according to claim 1, said compound
being vinblastine 1,5-naphthalensdisulfonate.

5. A compound according to claim 1, said compound
being vindesine I.5-naphthalenedisulfonatc.

6. A pharmaceutical formulation for oral administra-
tion in dosage unit form contaiming per dosage unit an
oncolytic amount of vinzolidine 1,5-naphthalenedisui-
fonate plus an inert pharmaceutical excipient.

7. A polymorphic form of compound according to
claim 2, said polymaorphic form being vinzolidine 1,3-
naphthalenedisulfonate Form [

8. A polymorphic form of a compound according to
claim 2, said polymorphic form being vinzolidine 1.3-
naphthalenedisulfonate Form [IL
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Ask the doctors. My mother in her early 90s has been diagnosed with atherosc lerosis, had a
successful angioplasty a year ago for severe chest pain, takes clopidogrel and aspirin, apd n
general eats a low-fat diet, although she really likes meited ice cream. But she doesn't ||l_xe to walk.
what else should she be taking, and what can I say when she says she’s too oid to exercise?
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[Effect of therapy with clopidogrel on walking tolerance and parameters of hemostasis in patients
with atherosclerosis of lower extremities and intermittent claudication
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Clopidogrel: hemorheological effects in subjects with subclinical atherosclerosis.
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Acute antithrombaotic effect of a frant-loaded regimen of clopidagrel in patients with atherosclerosis

on aspirin.
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Clopidagre! antiplatelet activity is independent of age and presence of atherosclerosis.
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