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SANOFI-AVENTIS. 

EMILIO FERRERO 

SUSTENTACION DE OPOSICION 

JOSÉ LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al 

pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655 

del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la 

sociedad LABORATORIO FRANCO COLOMBIANO S.A. - LAFRANCOL &A., - 

dentro del trÆmite de la referencia, en ejercicio de lo dispuesto por el artIculo 42 

inciso 21 de la Decision 486 de 2000, por medio del presente escrito, procedo a 

sustentar y complementar la oposición presentada en los siguientes tØrminos: 

I. COMPLEMENTO DE INFORMACION. 

La solicitud colombiana 06-106-511 en tràmite, que se refiere ala obtencian de las 

formas polimôrficas A, B, C, D, E y F de metil(+)-(S)-a(2-clorofenio-6,7-

dihidrotieno[3,2-c]piridina-5(4H)-acetato Naftaleno-, 1 ,5-disulfonato o uno de sus 

hidratos y10 solvatos, con un perlil caracteristico de cristalografia de difraccian de 

rayos X, una formulación Tarmac&utica Due contiene dichos polimorfos y un 

F 
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metodo de inhibiciôn de la agregación plaquetaria UtiI en el tratamiento de 

episodios ateroscleroticos; carece de los requerimientos fundamentales para 

otorgªrsele el beneficio de patente de invenciôn, tal y como se puede evidericiar a 

travØs de los siguientes argumentos: 

> La solicitud colombiana en tramite, especificamente en sus reivindicaciones 1 a 

39, se refiere a la formas polimórficas A, B, C, D, E y F de naftaleno-1,5-

disulfonato de (+)-(S)-cz-(2-clorofeniu-6,7-dihidrotieno[3,2-cjpiridina-5(4H)-

acetato de metilo o uno de sus hidratos y/o solvatos. como es de amplio 

reconocimiento por este despacho, el polimorfismo, en los tØrminos de la 

Farmacia PrÆctica de Remington’, es "la capacidad de cualquier elemento o 

compuesto de cristalizar en mÆs de un sistema cristalino". 

Los solidos 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 disposición interna ordenada, sino que se 

encuentran distribuidas al azar. Por el contrarlo, en las formas cristalinas se 

presenta un arreglo interno ordenado y regular de las particulas, que implica la 

apreciación de formas geomØtricas definidas. Es importante resaltar que dicha 

apariencia cristalina o amorfa depende de factores manipulables como son 

temperatura, presiôn, velocidad de cristalización, concentraciôn de saturaciôn, 

e inclusive, la influencia de sustancias extraæas y campos de fuerza exteriores 

al cristal2 

Como el tema del polimorfismo es un tema ampliamente divulgado y discutido, 

es necesario recordar que, el descubrimiento del polimorfismo como propiedad 

de las entidades quimicas se atribuye al farmaceutico Martin Enrique Kiaproth 

en 1798, asi mismo, la tesis segUn la cual los mismos elementos quimicos 

pueden adoptar formas sólidas diversas - polimorfos - y mostrar propiedades 

fisicas diferentes, se atribuye a Louis Jacques ThØnard (1777-1857) y Jean 

Baptiste Biot (1774-1862), lo que indiscutiblemente demuestra que el 

encontrar o el atribuir a un compuesto "nuevas" formas polimôrficas no es algo 

Farmacia PrÆctica de Remington, VII - Preparados farmaceuticos y su elaboración, Robert E. 
King, PÆginas 1912 y 1913 
2 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. 
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que se conozca recientemente, es una propiedad inherente de la molØcula y 

que estª influencia por el medio y las condiciones en el que se encuentre 

De igual manera, la caracterizaciôn de dicha forma cristalina (polimorfo), dada 

por los patrones de difracdôn de rayos X en polvo y como consta en algunas 

de las reivindicaciones de Ia solicitud colombiana 06-106-506, carece de nivel 

inventivo, pues es bien sabido que la difraccion de rayos X corresponde a una 

tØcnica analitica Util y rutinaria en la caracterizaciôn de formas cristalinas. En 

otras palabras, la caracterizaciôn hecha de las formas cristalinas P01 el 

solicitante, en funciÆn de sus patrones de difracción de RX (mØtodo de 

identificacian que data de 1912 4) permite a cualquier persona versada en la 

materia identificar y caracterizar diversas variaciones en la estructura cristalina 

de una molOcula. Los resultados de un procedimiento de caracterizaciÆn por 

difraccion de Rx son una manifestacion del comportamiento natural de una 

molecula, en funciÆn de las condiciones ambientales y demÆs variables a que 

esta sea sometida, incluyendo desde luego Ia orientaciôn e intensidad de los 

rayos, sin que dichos resultados constituyan de manera alguna aporte inventivo 

de quien realiza el procedimiento de identificaci6n5. 

En conclusiOn, el reporte de las formas polimOrficas A, B, C, D, E y F de metil 

(+)-S-cz-(2-clorofenil)-6,7-dihidrotieno[3,2-C]piridina-5(4H) acetato, naftaleno, 

1,5-disulfonato es un hallazgo previsible y no una invenciOn, en el sentido que 
es una propiedad inherente a la materia en su estado sólido y dicho reporte es 
el simple encuentro de caracteristicas fisicoquimicas que ya se sabia podian 
ser halladas y que hacen parte de la prÆctica rutinaria en el campo 

farmacØutico. 

Mora bien, si tenemos en cuenta que  sal de naftaleno 1,5-disulfonato no 
habla sido revelada con anterioridad para este principio activo, no lo es menos 
que Østa no es mÆs que un tipo de sal, o una sal mÆs que se puede formar del 
compuesto Clopidogrel bajo condiciones tipicas de formacion de sales, es 
decft, la reacciªn de un âcido con una base en soluciOn en un solvente 

Ver Remington - The Science and Practice of Pharmacy"! 20th Edition, Philadelphia, PA, USA, 
2000, Paginas 172-178. 

confrma lo anterior lo dicho por Skoog, Holler y Mieman "For analytical diffraction studies, the 
crystalline sample is ground to a fine homogeneous powder in such a form the enormous number of 
small crystallites are oriented in every possible direction; this when a X-ray beam traverses the 
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adecuado y posterior precipitaciOn espontÆnea o luego de la adicion de un no-

solvente y que cualquier persona medianamente versada en la materia seria 

capaz de obtenef 

En el mismo sentido bago notar que los hidratos son una forma de presentarse 

las sustancias cuando Østas cristalizan en el agua y retienen molØculas 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 caracterizaciÆn fisicoquimica 

de la estructura organizacional de sustancias quimicas en funcion de su medio 

de cristalizaciOn, tanto a lo que refiere a su forma de presentaciôn polimorfica 

como a sus posibles solvataciones. 

Ahora bien, para lograr una mayor comprensiôn y evidente revelaciôn de sales 

y/o polimor1osya existentes para el compuesto Clopidogrel, y desvirtuar asi 
( - 

mismo el nivel inventivo de la solicitud colombiana en trÆmite por el hecho de 

sugerir ahora la sal naftaleno 1 ,5-disulfonato y sus formas polimOrficas, me 

permito citar lo revelado en: 

V Si bien es cierto, la patente US 4,529,596 de titulo "Thieno [3,2c] pyridine 

Derivatives and their therapeutic application" y publicaciôn 16-06-1985, 

describe mezclas racØmicas de derivados de tieno [3,2-c] piridina tal( 

como el compuesto methyl ct-(4,5,6,7- tetra hydro-thieno (3,2-c) 5-pyridyl)- / 

o.chlorophenyl- acetate, se debe tener en cuenta no solo que Clopidogrel 

posee un carbono asimØtrico en su estructura, y que por tanto puede 

existir en forma de dos enantiOmeros (dextro y levorrotatorio), sino que en 

dicho documento tambiØn se incluye la posibilidad de formar sales de 

adiciôn de âcidos orgÆnicos o minerales farmacØuticamente aceptables, - 

por tal razón podria pensarse que la sal de naftaleno 1 ,5-disulfonato 

pueda estar contenida dentro de Østa generalidad.1 

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-

chloropheny-acetate and the pharmaceutical compositions containing it" 

y publicada el 11 de Julio de 1989; en este documento sevelan las 

material, a significant number of the particles can be expected to be oriented in such ways as to 
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formas enantiomØricas dextrorotatorias de Clopidogrel y de sus sales, 

cuya actividad farmacologica es la inhibiciôn de Ia agregaciôn plaquetaria;[ 

màs especIficamente se refiere a las sales hidrogenosulfato, taurocolato 

e bromhidrato de las formas enantiomØricas dextrorotatorias de methyl / 

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

acetate, obtenidas de manera convencional. 

Asi mismo, en Ia columna 1 lIneas 55 a 62, se evidencia la gran caritidad 

de sales que se sugieren y que pueden ser formadas para la forma 

dextrorotatoria de Clopidogrel con Æcidos de distintos tipos, veamos: 

Thus, the salts of carboxylic acid 

and sulfoni.c acids classically used in pharmacy have 
been prepared, aSs such as acetic, benzoic, futnasie, 
malek, citric, tartaric, geutisic, methane-sulfonic, 
ethanesulfornc, bentenesulfonic and laurylsultotuc acids 
as well as the a1tsofdobSllc add (ntpa70’ C) and 
para.4óIuenesuifonic acid (tmpaSV C), the purifica-
tion of which proved to be: difficult. 

I La publicación 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 1 y 2, Utiles como antitrombôticos. 

V La publicacian 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 Ill a IV. 

En cuanto a la 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-dihydroindole alnaloids" y publicada en 10-12-1985, en donde 

se revela: 

EXAMPLE] 

Prtparaticn of vinzolidinc I5-:nphthakn.tdisuLfonnte 
() 

fulfill the bragg condition for reflection from every possible interplanar spacing5". 
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Naphthalene-1,5-dIMi:(fotlatt salts wert also prepared 
from vi.nblastine vincristinc and viridesine. The salts 
were stable, white solids spaængty sólublc in. water. 

We. claim: 
1. A I,Staphthaknedisulfonate salt of an indok-

dlliydrothdole alkaloid of the formula 

2. A compound according to claim 1., said compound 
being the 1,.5-naphtMkned.alon.ate. St efvo1idne 

3. A compound according to claim I, said compound 
being vinctistint 1,5-naphthalenedisulfonate. 
t A compound according to claim 1, said compound 

being vinblauine i,5-phthalerSkculfrmatt 
S. A compound according to claim I, said compound 

being vindesme i,Sanapbtliatenedisulfcnate. 
6. A pharmaceutical formulation for oral .adinhiistra-

tion in dosage wilt form containing per dosage unit an 
oncolytic amount or vinzoh&ne 1,5-napbthalenedisui-
fonte plus an inert phanttacaxticat cxcipicnL 

7. A polymorphic form of compound according to 
claim 4 said polymorphic form being viniolidine 15-
naphthatenedistilfonate Form IL 

& A polymorphic form or a compound according to 
claim 2, said polymorphic form being vinzolidine 1$-
naphthalenedisu[fonate Form M. 

Si bien es cierto no se refiere a clopidogrel, Si Ic hace para otro tipo de 

fÆrmacos que se encuentran en forma de sales 1,5-nafta lend isulfonato y en 

formas pollimórficas, los cuales tambiØn tienen su aplicabilidad en farmacologia 

(anticancerigenos) y demuestran sin mÆs que este tipo de sales (formadas a 

partir del Æcido 1 5-naftalendisulfónico) existen y pertenecen al estado del arte 

y proveen compuestos estables. 

Asi mismo, es importante resaltar que la solicitud en trÆmite no resalta el efecto 

inesperado a sobresaliente de tales polimorfos dentro de una formulacion 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 fabricaciOn de medicamentos, la etapa de 

preformulacian es un estadio critico del desarrollo de un medicamento ya que 

en esta etapa se defirien las propiedades fisicoquimicas del fÆrmaco frente a 

los excipientes y al proceso de fabricaciOn, per tanta, el control o el 

conocimiento de la naturaleza cristalina del fÆrmaco es fundamental ya que 

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

suelen presentar diferencias en sus parÆmetros fisicoquimicos y, 
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evidentemente, la elección de la  forma cristalina o polimOrfica deberÆ estar 

dada por la biodispanibilidad y por aquella que termodinÆmicamente sea mÆs 

estable para que ni durante las etapas del proceso ni durante el 

almacenamiento se den cambios no deseables. 

> En adiciôn a los argumentos anteriores, pademos decir que la obtencion de 

dicha sal de clopidogrel, tampoco representa de ninguna manera un motivo 

suficiente como para solicitar protecciOn ante la ley de patentes, ya quela 

formacion de sales es un recurso que es ampliamente reconocido en la 

industria farmacØutica, y que se aplica sobre diversos compuestos, ya sea 

para modificar sus caracteristicas de estabilidad durante el proceso de 

producciôn, de estabilidad en la formulación, de solubilidad, de 

biodisponibilidad o de cualquier otro tipo de consideraciones biofarmacØuticas 

que deban ser tenidas en cuentas para asegurar la efectividad y seguridad del 

medicamento. \. 

En otras palabras, la solicitud colombiana en trÆmite puede reducirse a la 

formulacion de una sal de clapidogrel, para aplicarse en la prevenciÆn de 

eventos aterosclerótico\ argumento de la invenciOn que tambien puede 

desvirtuarse si, como cualquier persona medianamente versada en la materia 

reconoce, debido a su actividad antiÆgregaria sabre las plaquetas (debido a 

su mecanismo de acciôn 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 cientific06 que demuestra la apticacion de 

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

4� Clopidogrel Antiplatelet Activity Is Independent Of Age And Presence 

Of Atherosclerosis7. 

Abstract: The pharmacodynamic and pharmacokinetic effects of clopidogrel 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. Platelet aggregation induced by 5 microM of ADP was measured in 

6 http://www.sinab.unai.edu.co:2080/muse/servletlMusePeer 
Denninger MH, Necciari J, Serre-Lacroix E, Sissmann J. Semin Thromb Hemost. 1999;25 Suppi 

2:41-5. 
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plasma samples taken at screening, 2 hours after dosing on day I 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 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 I to 
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 phamiacodynamic 
effects of clopidogrel were comparable in all three groups. 

+ Acute Antithrombotic Effect Of A Front-Loaded Regimen Of 

Clopidogrel In Patients With Atherosclerosis On Aspirin8. 

Abstract: There is a need for a rapid antithrombotic effect after the administration of 
antiplatelet drugs in the setting of acute coronary syndromes and percutaneous 
interventions. Clopidogrel, a new thienopyridine derivative, is an efficient antiplatelet 
agent However, the standard regimen of clopidogrel (75 mgld) requires 2 to 3 days 
before significant antithrombotic effects. Patients with stable arterial disease on chronic 
aspirin therapy (n520) were treated with clopidogrel 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 platelet-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-loaded regimen was significantly decreased by 23.168.5% 
versus baseline (P,0.05). ADP-induced platelet aggregation (with 5 and 10 mmollL) 
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 53.269.391o). With the standard regimen, platelet 
activity was not significantly reduced at 2 hours. Our data suggest that a front-loaded 
regimen of clopidogrel added to aspirin achieves a significant antithrombotic effect at 2 
hours in patients with known atherosclerotic disease on chronic aspirin therapy. This 
provides a rationale for using front-loaded clopidogrel in combination with aspirin in 
percutaneous coronary interventions. 

+ Clopidogrel: Hemorheological Effects In Subjects With Subclinical 

Atherosclerosis9. 

Gerard Helft, 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. Arterioscler Thromb Vasc BioI.2000;20:2316-2321. 

Giovanni Ciuffettil, Rita Lombardinil, Matteo Pirrol, Graziana Lupattellil, Elmo Mandarino. 
Journal Clinical Hemorheology and Microcirculation Publisher lOS 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 Clopidogrel as inhibitor of platelet aggregation has been 
demonstrated, but its effect on hemoreological parameters, such as whole blood 
viscosity at low 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 cell 
filterability rates and dynamic red cell deformability index (pc0.01 for all), without any 
unwanted side effect. Blood viscosity 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 (pcO.Ol)- 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 solicitud colombiana en tramite reivindica, especificamerite en 

sus reivindicaciones 41 y 42, Un mØtodo para inbibir la agregaciOn plaquetaria 

que comprende la administración a un paciente necesitado de esta de una 

cantidad eficaz de uno de los compuestos descritos en reivindicaciones 

anteriores (polimorfos A, B, C, 0, E y F de naftaleno-1,5-disulfonato de (+)-(S)-

ct(2-clorofenil)-6,7-di hid rotieno[3,2-c]pi rid ina-5(4H)-acetato de metilo o uno de 

sus hidratos y/o solvatos, para reducir los episodios aterosclerOticos; con Ia 

cual, dicha solicitud, incurre directamente en Una improcedencia de 

patentabilidad, ya que coma Ia expone claramente el literal d) del articulo 20 

del capitulo 1 del titulo II "No serÆn patentables (...) d) los metodos terapOuticos 

o quirUrgicos para S tratamiento humano o animal, asi como los mØtodos do 

diagnOstico aplicados a los sores humanos o a animales’ 

Asj 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. 

Ill. ANEXOS 

> Abstracts de los articulos cientificos mencionados en el acÆpite de Nuevos 

Argumentps. 

> La patente US 4,529,596 de titulo "Thieno [3,2c] pyridine Derivatives and their 

therapeutic application" y publicacion 16-06-1985. Documento completo. 
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in which: 
Y represents the OH group or an OR group in which R 

is a straight or branched lower alkyl radical, or Y 
represents a group 

in which R1 and R2 are each independently of each 
other, hydrogen or a straight or branched lower alkyl 
group; or RI and R2 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 nitrogen, wherein the latter may be substituted by a 
lower alkyl or benzyl radical which may be substituted; 
and Xrepresents hydrogen, a halogen or a lower alkyl 
radial; and their addition salts with pharmaceutica1iy.-
acceptable mineral or organic acids if Y represents the 
group OR or 

RI 

/ 

N 
\ 

Prim.iy Examiner�Henry R. lies or with mineral bases if Y represents OH, as well as the Assistant Examiner�Bernard L. Dentz two enantiomers or their mixture. Attorney. Agent or Finn�Weiser & Stapler 
The invention also relates to the preparation process of 
new thieno [3,2-c] pyridine derivatives and to their( 
therapeutic application as blood-platelet aggregation [57] ABSTRACT 
inhibiting agents and antithrombotics. 

This invention relates to new thieno [3,2.c] pyridine 
derivatives having the formula: 12 Cairns, No Drawings 

"I, 

Aw"I 

7 
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THIENO 13,2-cl PYRIDINE DERIVATIVES AND 
THEIR THERAPEUTIC APPLICATION 

This invention relates to new thieno[3.2-c]pyridines, 
to a process for their preparation and to their therapeu-
tic applications. The new derivatives of this invention 
have the following gcneral formula: 

in which: - 
Y represents the OH group or an OR group in which 

R is a straight or branched lower alkyl radical, Or Y 
reprcsents a group 

2 

u OR (Iii) 
C 

5 

C; 

10 
in which R and X have the above-defined meanings. 
Acids of formula (I), in which Y represents OH, are 
obtained by saponification. 

15 To prepare the amides, in which Y represents a group 

/ 

20 N 

in which R1 and R2 have the above-defined meanings or 

25 even some esters of formula (I), the acid of formula 
(1)(R--OH) is reacted, after activation if required, ei-
ther with the amine 

in which Rj and R2 are each independently of each 30 
other hydrogen or a straight or branched lower alkyl 
group; or R1 and R2 form together and with the nitro-
gen to which they are attached a heterocycle which 
may include a second heteroatom such as oxygen or 
nitrogen, wherein the latter may be substituted by a 35 
lower alkyl or benzyl radical which may be substituted; 
and X represents hydrogen, a halogen or a lower alkyl 
radical. 

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

The invention also includes addition salts with phar- t�
maceuticaily acceptable mineral Os organic acids if Y 
represents the groups OR or 

45 

/ 

N 

R, 

or with mineral bases if Y represents OH. 
A lower alkyl radical is understood to mean a CI-C4 

saturated hydrocarbon chain. 
The invention also relates to a process for the prepa-

ration of compounds of the formula (I) as defined 
above, wherein the esters of the invention in which Y 
represents an OR group as defined above are prepared 
by condensation of 4,5,6,7-1etrahydro-thieno[3,2.c)-
pyridine. having the following formula: 

with an a-chlorophenyl acetate having the following 
form u I a 

or with the alcohol R�OH. 
The a-halogenated esters of the formula (III) are 

prepared using known methods (E L. ELIEL, M. T. 
FISK and T. PROSSER, Organic Syntheses, Coil. Vol. 
IV, J. WILEY and SONS, Inc. New York, 1963, p. 
169). 

Although it is possible to obtain all the esters of for-
mula (I) by the reaction between the compounds of 
formulae (II) and (III), 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 formula (III) is effected in the presence 

50 of an alkali metal carbonate, such as potassium carbon-
ate for example, in an inert solvent such as dimethyl-
formatnide, tetrahydrofuranor 1,2-dimethoxy ethane, at 
temperatures between 60 C. and the boiling point of 

55 the solvent. 
The saponification of the ester of formula (I) in which 

R is methyl or ethyl is effected by an alkali metal hy-
droxide such as sodium or potassium hydroxide in a 

tin hydroalcoholic solvent, at temperatures between room 
temperature and the boiling point of the solvent. 

Activation of the acid of formula (I) may he obtained 
by treatment with ethyl chlorofurmate in the presence 

65 of a slight excess of triethylamine at temperatures be-
tween -5’ C. and 0’ C. in an inert solvent such as 
chloroform, 1,2-dirnethoxy ethane or tetrahydrofuran. 

A mixed anhydride having the following formula: 

4 
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0 (IV) 
II 

0 O�C�O�Et 

C 

04 

çiEX  
is formed and if treated in situ with a slight excess tither 
of alcohol or amine, at temperatures between 10’ C. and 
room temperature, the esters or amides of the formula 
(1) will be formed respectively. 

The activation of the acid of formula (I) may also be 
obtained in different ways: the amides of formula (1) 
were also thus prepared by condensing the acid (1) with 
the amine 

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

The esters of formula (1) may also be obtained in the 
conventional manner by condensing the corresponding 
acid and alcohol (ROH) in the presence of hydrochloric 
gas or chionyl chloride. 

The Following non-limiting Examples are given to 
Illustrate the invention. 

EXAMPLE 1 

Methyl 
a-(4,5,6,7-tetrahydro-thieno[3,2-c]-5-pyridyl]-
o.chlorop’nenylacetate (Rj =�Cl-{3; X2-Cl) 

derivative No. I. 

3.47 g (0.144 mole) of methyl 2-chtoro-o.chlorophe-
nylacetate and 19,82 g (0.144 mole) of potassium car-
bonate are added to a 20 g (0144 mole) solution of 
4,5,6.7-tetrahydro thieno[3.2-cjpyridine in 200 ml of 
dimethylformamide. The solution is then heated for 
four hours at 90’ C- The reaction mixture is cooled to 
room temperature, the mineral 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 sul-
phate and evaporated, to give a yellow oil which is 
purified by means of its hydrochloride. White crystals: 
M.P. 130’-140’ C. (ethylacetare, isopropanol). Yield: 
45% -

EXAMPLE 2 

Methyl 
a-[4,5,6,7-tetrahydro-thieno(3,2-cl-5-pyridyl]pheny-

lacctate (RI =�CH3; X=H) derivative No. 2. 

4, 

EXAMPLE 3 

Methyl 
a44, 56, 7-tet rahydro- thieno(3,2-e]-5 - p yridyl ).o.fl uoro-
phenylacetate (Ri =�CH3; X=2-F) derivative No. 3. 

This cornpvund is prepared by the same proddura as 
described in Example I by alkylntion of4,5,6,7-tetrahy 
dro thieno(3,2-c]pyridine with methyl 2-chloro. 

10 o.fluoro-phenylacetate. Hydrochloride; white crystals: 
M.p. = 100’ C. Yield: 76.5%. 

EXAMPLE 4 

Ethyl 
IS a.[4,5,6.7.totrahydro.thicno[3,2.c].5.pyridyl]-o.rnethyl-

phenylacetate. (R1=�CH2�CH3; X2-CH3) 
derivative No. 4. 

This compound is prepared by the procedure de-

20 scribed in Example I by alkylation of 4,5,6,7-tetrahydro 
thieno(3,2-c]pyridine with ethyl 2-chloro-o.methyl-phe-
nylacecate. Bisulphate; white crystals: M.p.= 188-190’ 
C. (isopropanol). Yield: 54%. L 

25 EXAMPLE 5 

a-(4,5,6,7.tetrahydro-thieno[3,2.c]-5-pyridyl]-o.chloro. 
phenylacetic acid. (RI =11; X=2-Cl) derivative No. 5. 

A mixture of 157.9 g of ethyl a-[4,5,6,7.tetrahydro. 

30 thieno(3,2-c1.5.pyridyl]-o.chloro-phenylacetate and 100 
ml of a 30% sodium hydroxide solution in 600 ml of 
ethanol is heated under reflux for 2 hours 30 minutes. 
After evaporation of the ethanol, the mixture is acidi-
fied with glacial acetic acid and extracted with mechy-

35 lene chloride. The organic phase is washed with water, 
dried over sodium sulphate and then evaporated. After 
recrystallization in water, the product is isolated in 
monohydrate form. White crystals Softening 
point= 125’ C. (water). Yield: 46%. 

40 
EXAMPLE 6 

a_(4,5,6,7.tetrahydro-thieno(3,2.o].5-pyddylj-phenyla-
cetic acid. (Rt=H X= H) derivative No. 6. 

45 This compound is prepared by the procedure de-
scribed in Example 9 by saponification of ethyl a-
(4,5,6,7.tetrahydro_thieno(3,2-cJ.5.pyridyl]-phenylace. 
tate. The product is purified by means of its sodium salt. 

White crystals: M.p 210’-215 C. (ethanol, metha-
50 no[). 

Yield: 74%. 

55 

60 

This compound is prepared by the same procedure 
described in Example I by alkylation of the 4,5.6,7 -met- 65 
rahydro thieno[3,2-cjpyridine with methyl 2-chloro-
phenylacetate. Hydrochloride; white crystals: softening 
point=200 C. (ethanol). Yield: 50%. - 

EXAMPLE 7 

n-Propyl c-[4,5,6,7.tetrahydro-thieno(3,2-’c]-5-
pyridyl]-o.chloro phenylacetate. (RE =�CH2--CH-
2�C113; X:2-Cl) derivative No. 7. 

A stream of hydrochloric gas is bubbled through a 10 
g (0.0306 mole) solution of a.[4,5,6,7-tetrahydro. 
thieno(3,2.c]-5-pyridylj-o.chlorophenylacetic acid 
monohydrate (Example 5) for 12 hours in 100 ml of 
n-propanol which is refluxed. The mixture is evapo-
rated and the residue is taken up in water. basifled with 
sodium bicarbonate and extracted with ethylic ether. 
The ether extracts are washed with water, dried over 
sodium sulphate and evaporated to give a -yellow oil 
which is purified by means of its bisulphate. White crys-
tals: M.p.=146 C. (crude) Yield: 78%. 

It’ 
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EXAMPLES 

n -But’:] 
a-j4,5,6.7-tetrahydro-thieno[3,2-c]-5-pyridyll-c.ch!oro-

phenylacetate. (Ri = �CH2�C142�CF{213 CM;; 
X=2-CI) derivative No. 8. 

This compound is prepared by the procedure de-
scribed in Ekample 5 by esterification of u-[4,5,6,7’tet-
rahydro-thieno[3,2-c]-5.pyridylj-e.<hloro-phenyla-
cctic acid monohydrate (Example 5) with n-butanol. 
Purified using the bisulphate; white crystals; 
M.p.= 55’ C. Yield: 79.5%. 

EXAMPLE 9 

Isopropyl 
a.[4.5.6,7-tctrahydro-thieno(J,2-c]-5-pyridyl]-o.-

ch loro-phenylacetate. 

CII; 
/ 

(R1 �CU : 2< = 2-C1) derivative No. 9. 

CM1 

2 
EXAMPLE Il 

\ 
N,N-dimethyl 

ct-(4,5, 6,7-tetrahydro-thieno( .2-c)-5-pyrid yl )-u .ch loro-
5 phenylacetamide. 

CH; 
/ 

CR N : X -CI} rlrrivai,ve No It. 

10 "cli; 

15 

20 

25 

2 ml of thionyl chloride are added dropwise to a I g 
(0.0031 mole) suspension of a44,5,6,7-tetrahydro-
thieno[3,2-c]-5-pyridyt}-o.chloro-phenylacetic acid 30 

monohydrate (Example 5) in 20 nil 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 35 
with methylene chloride. The organic phase is washed 
with water, dried over sodium sulphate and evaporated. 
A colourless resin is collected and purified using the 
bisulphate. 40 

White crystals: softening point =140-150’ C. 
Yield: 44%. 

EXAMPLE 10 

Ethyl 45 

a-[4,5,6,7-tctrahydro-thieno(3,2-c3-5-pyridylj-o.chloro-
phenylacetate. (Rt = C112�CH;; X=2-Cl) derivative 

No. 10. 

4.86 ml (0.051 mole) of ethylch]orofonnate are added 50 

dropwise to a IS g (0.0446 mole) solution of a-[4,5,6,7-
tctrahydro-thieno[],2-c]-5-pyddyl]-o.phenylacetic acid 
monohydrate (Example 5) and 7.12 nil (0.051 mole) of 
tricthylamine in 150 ml of chloroform, cooled to a tern- 55 

perature between. �5’ and 0’ C. The mixture is then 
allowed to return to room temperature and is stirred for 
30 minutes. The reaction mixture is then cooled to a 
temperature of around 10’ C. and 30 ml of ethanol are 60 
added dropwise. The reaction mixture is stirred at room 
temperature for one night and is then washed with 
water. The organic phase, dried over sodium sulphate, 
is evaporated to give a colourless oil which is purified 

65 
by means of its hydrobrornide. j 

White crystals: M.p.= 180’ C. 
Yield: 94%. 

9.72 ml (0.102 mole) of ethyl chloroformate are added 
dropwise to a 30 g (0.092 mole) solution of a-(4.5,6,7-
tetrahydro-thieno(3,2-c)-5-pyridyl)-o.chloro-phenyla-
cetic acid monohydrate and 14.24 ml (0.102 mole) of 
triethylamine in 3CC ml of chloroform, 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 minutes, The reaction mixture is then cooled to a 
temperature of around 30’ C. and 4.57 ml (0.102 mole) 
of dimethylamine are added dropwise to 60 ml of chlo-
roform and the mixture is stirred at room temperature 
for one night. Water is added, the mixture is decanted, 
and the organic phase is dried over sodium sulphate and 
evaporated. A colourless resin is collected, which then 
crystallizes. 

White crystals: M.p.=95’-lOO C. (isopropylic 
ether). 

Yield: 49%. 

EXAMPLE 12 

I -[(2-chioro 
phenyl)-(4,5,&7-tetrahydro-thieno(3,2-c)-5-pyridyl-

)acetyl)-pyrrolidinc. 

= 
N: X = 2-0) derivative No. 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 
meaohydrate with pyrrolidine. 

White crystals: Mp.= 130’ C. (isopropylic ether). 
Yield: 61.5%. 

EXAMPLE 13 

I-[(2-chloro-phenyl).(4,5,6,7-tetrahydro-thieno(32-c)-
5-pyridyi).acetyfl-niorpholine. 

(R = N 0; 2< 2-CI) derivative No. U. 

2.67 g (0.031 mole) of rnorpholine are added to a IC g 
(0.031 mole) solution of a-(4,5,67-tetrahydro-
thieno(3,2c)5pyridyt.o.chloro.phenylacetic acid 
monohydrate and 13.3 g (0.064 mole) of dicyclohexyl-
carbodiimide in 100 ml of 1.2-dichloro ethane and the 
mixture is stirred at room temperature for one night. 
The mixture is evaporated then taken up with 2N hy-
drochloric acid and ethylic ether. After filtering the 
dicyclohexylurea formed, the filtrate is decanted and 
the aqueous phase is basified with 2N sodium hydroxide 
then extracted with methylene chloride. The organic 
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phase is washed with watcr, dried over sodium sulphate 
and evaporated to give a yellow resin which is purified 
by means of its hydrochloride hemihydrate. 

White crystals: M.p.=2l5’-255’ C. (isopropanol). 
Yield; 71% 

EXAMPLE 14 

I -ft2-chloro 
phenyl)-(4,5,6.7-tetrahydro-thierfo(32-c)’S-pyridyl)-

acetyl-piperidine. 

In N; X = 2-Cl) derivative No. 14. 

This compound is prepared by the procedure de-
scribed in Example 13 by condensing a-(45,6,7-cetrahy-
dro-thieno(3,2-c)-5-pyridylj--o.chloro-phenylacetic acid 
rnonohydrate with piperidine. 

White crystals: M.p.= 139" C. (isopropanol). 
Yield: 51.5%. 
The following compounds were prepared by the 

process described in Example II: 
(a-(4.5,6,7-tetrahydro-thieno(3,2-c)-5-pyridyl]-

o.chlorophenylacctarnide. (R=�NH2; X=2-CI). de-
rivative No. 15. 

White crystals; M.p.=126"-128" C. (isopropylic 
ether-isopropanol). -, 

Yield: 46%. 
4-bcnzyl-1-2.chloro-pheny-(4,5,6,7-tetrahydro-

thieno(3.2-c)-5-pyridyl)acetyl}-piperazine. 

CM, 
/ 

(R �N ; X = fit dcriviive No. 20  

5 CM 

White crystals; M.p.= 138" C. (isopropylic ether). 
Yield: 3901o. 
N,N-dirnethyl[a-(4,5,6,7-tetrahvdro-thieno(3,2-c)-5-

0 pyridyl).o.met hyl-phenylacetamide. 

CM) 
/ 

(a = �N ; X= 2-CM;) derivalive No. 21. 
15 

CM3 

White crystals: M.p.= 119’ C. (hexane). 
Yield: [5% 

20 The results of pharmacological and toxicological 
tests reported below demonstrate the properties of the 
derivatives of the invention both in terms of toxicity and 
tolerance, and the activity levels of the derivatives, 
especially their inhibiting action on blood-platelet ag-

25 gregation and ajiti-thrombotic activity. 
Thus, the invention also relates to a therapeutic com-

position having in particular an inhibiting action on 
blood-platelet aggregation and anti-thrombotic action. 
wherein the active ingredient is a derivative of the for 

30 tnula (I) or an addition salt thereof with a pharmaceuti-
cally acceptable mineral or organic acid if Y represents 
the groups OR or 

35 / 
N 

Ri 

(R = -N N_CMv�Q: X = 2-Cl) denvative No, 16. and with a mineral base if Y is OH. 
40 

TOXICOLOGICAL INVESTIGATION 

oxalate: white crystals: M.p.= 178" C. (ethanol). 
Yield: 82.5%. 
N,N-dimethyl(a-(45,6,7.tetrahydro-thieno(3,2-c)-5-

pyridyl)-o.fluoro-phenylacetamide. 

/ 

(P. = N ; X = 2-F) derivative No. Ii. 

cm 

Slightly yellowish powder; M.p.= 125" C. (isopropy-
tic ether-isopropanol). 

Yield: 41%. 
N-methyl-(a-(4,5,6,7-tetrahydro-thieno(3,2-c)-5-

pyridyl)-o.chloro-phenylacctamidc. (R= NH�CM3: 
X2-Cfl----derivative No. 18. 

White crystals: M.p.= 137" C. (isopropanol). 
Yield: 85.5%. 
N-butyl(a-(4,5.6.7-tetrahydro-thicno(3,2-c)-5-

pyridyl)-o.chloro-phenylacetamide. (R=�NH---(C112. 
)3�CH3; X=2-Cl)--derivative No, 19. 

White crystals: tvl.p.= 101" C. (isopropylic ether). 
Yield: 65%. 
N,N-dimethyl(a-(4;5,6,7-tetrahydro-thieno(3,2-c)-5-

pyridyl)benlacetathidC - 

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

In addition, the tests carried out on acute, chronic, 
5 sub-chronic and delayed toxicity in various animal spe-

cies showed no local or general reaction, no disturb-
ances or abnormalities in the biochemical, macroscopic 
and microscopic examinations performed during this 

50 
experiment. 

PHARMACOLOGICAL INVESTIGATION 

(I) Inhibiting action on blood-platelet aggregation 

This experiment was performed on rats. The corn -
55 pound to be tested was administered orally in the form 

of a suspension in gum arabic to the rats over a 3-day 
period 48 hours, 24 hours and 2 hours before taking a 4 
ml blood sample from the animals using Renauds 
method from their jugular veins under anaesthetic. The 

60 citrated blood was used in the aggregation determ:na-
tions. 

(a) Determination of AIDE-induced blood-platelet 
aggregation. 

2 ml of citrated blood were poured quickly into a 
65 small beaker placed in a magnetic stirrer, fitted with a 

magnetic bar. After a few seconds of agitation, 0.4 ml of 
a solution containing 0.66 ug of adenosine-diphosphate 
(ADP) per ml was placed in the -beaker. After 90 see-
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ends of stirring, two 0.5 ml samples of blood were 
taken: 

the first was mixed with 0.5 ml of an EDTA-forrol 
solution PRODUCT 

the second was mixed with 0.5 ml of a solution of 5 Reference group 
EDTA only. Derivative No. I 

The purpose of adding EDTA form is to stabilize 
Rcferencc groupol 

the blood and thus to fix the aggregation whereas 
Derivative No. I 
Reference group 

EDTA alone causes disaggregation of all the platelet Derivative No. I 

clustcr.. 10 Reference group 
After leaving the mixtures at rest for 10 minutes and 

Derivative No. 10 

centrifuging the two mixtures at low speed for 5 mm- 
Derivative No In 
Rerereice group 

utes in order to separate the red corpuscles, the superna- Derivative No. 7 
tant platelet-rich plasma (PRP) was removed, diluted Derivative No. 

$ 

and a platelet count was made. IS Reference 
grouuDerivative 

The intensity of the aggregation was determined by 
No. 9 

Reference group 
the following ratio: Derivative No. 4 

Reference group 

n,ienber of platelets in EDTA-ro,,niol 
3< 00 = percentage or 

Derivative No. 4 
20 Reference group number of platelets in EDTA 

non-aggregated Derivative No. 2 
piarelets. Reference group 

Derivative No. II 
Tha blood -platelet aggregation inhibiting action of Reference group 

the product tested improves as the ratio app roaches 100. 
Derivative N. 14 

25 
The results showing the mean percentage of non- 

Referonce group 
Derivative No. 17 

aggregated platelets in groups of 5 rats (treated and Reference group 
reference groups) are shown in Table I. Derivative No. 21 

Reference group 
TABLE I Derivative No, IS 

20 
ADP TEST Roateor.4no,nira,ion 

PRODUCT DOSAGE mg/kg ROWt RESULT 

10 2 
TABLE fl 

COLLAGEN TEST 
DOSAGE ng/kg ROUTE-

3 x 25
OIJTE3x25
 P.O. 

33<5 - 

35<2.5 - 

3 x 25 
3 :< 12.5 

3 5< 100 
3 5< 100 
3 x 60 

3 5< Itt) 

3< 100 

3 5< 100 

3 x 100 

3 3< 100 

33< 10D 

3 x 100 

3 x 100 

RESULT 

3.12 – 0.47 
0.14 – 0.U3 
2.17 – 0.64 
0.19 – 0.04 
5.00 – 1.02 
0.60 – 020 
3.92 – 0.63 
0.16 – 0.07 
0.54 – 0.12 
2.00 – 0,35 
0.66 – 0.18 
0.86 – 0.18 
2.23 – 0.32 
0.11 t 0.01 
3.41 = 0.55 
0.12 – 0.02 
4.73 t 0.55 
0.30 – 0.02 
5.03 – 1.06 
0.51 – 0.15 
2.25 – 0.31 
0.83 – 0.02 
2.77 = 0.32 
1.89 – 0.13 
3.99 – 0.40 
2.22 = 0.10 
5.01 – 0.79 
3.04 – 0.22 
11.35 – 1.01 
0.32 = 0.8! 

Reference group 3 X 25 - P.O. 16 
– 

4 (c) Determination of bleeding time 
Derivative No. I 

- 94 
– 3 - The study of the blood -platelet aggregation inhibiting 

Reference group 35< 5 
- 20– Ii action also concerned the action of the compound of the 

Derivative No. I 
- 82 we II 35 

invention on bleeding time. Reference group 3 x 2.5 - 23 – IS 
The method used is on adaptation of the method of L. Derivative No. I 

- 

Reference group 
- 

56 – 17 
–0 STELLA, M. B. DONATI and C. de GAETANO, 

Derivative No. 10 35< 25 . - 66 
– 

2 Thromb. Res.. 1975, 7, 709-716. 
Dcrivalave No. 10- 3 X 12.5 

- 49– ItThe 40 experiment was performed on rats. The corn-Reference group 3 3< tO 
- B – t pound to be tested was administered to the animals per Derivative No. 10 

- 

Reference group 3 x 60 - 
24 

– 5 
– 

a os in suspension in 10 ml/kg of a 5% aqueous solution of 
DrivauiveNo. 9 - 65 

– 

7 gum arabic 65 sours, 41 hours and 17 hours prior to 
Reference group 31< 100 

- 13 – 3 determination. After anesthetizing the animals with 
Derivative No. 4. 

- 19 –1 
s 

pentobarbital, their tails were cut 5 mm from the ends. Reference group 3 00 
- 

Derivative No.4 
3 – 

IS – 4 The blood was carefully sponged at 5-second intervals, 
Reference group 3 3< 100 

- 4 
– 0 taking care not to touch the wound, 

Denvative No. 2 
- 72 

– II Hemostdsis was reached when the bleeding stopped 
Reference group 3 x tOO 

- 4 -0 for one minute. Derivative No. 12 
- 

Reference group 
- 

27 
– 

5 
2 – 0 ° The results representing mean bleeding times in see-

Derivative No. Il 3 x too 
- ii 

– 3 onds. determined in each group of 5 rats (reference and - 
Derivative No. 20 3 x 100 - 4 

– I treated groups), are given in Table III. Times longer 
Reference group 3 3< 100 

- IS – I than 1200 seconds (20 minutes) were not counted. Derivative No. 6 
- 22 – 4 

Roele otadminis,ra,io, 55 
TABLE III 

BLEEDING TIME 
(b) Determination of collagen -induced blood platelet PRODUCT DOSAGE mg/kg ROUTE’ RESULT 

aggregation Reference group P.O. 600 
0.10 not of a solution containing ID tag of collagen per Derivative No. tO 3 :c 200 - I 200 

ml was added to 1.5 ml of citrated blood. With the 60 Derivative No.2 3 X 200 - I 200 

mixture being agitated, the platelets were counted con- Rercrence4roup - 420 

tinually. 
Derivative No. I 3 X 25 - I 200 

The reduction 
of the number of free platelets over 

Derivative No. 1 3 V 5 I 080 
Reference group 3 1-1 12.5 - 435 

time was continuotasly monitored and a curve was plot- Derivative No. I 1200 

ted showing the initial aggregation rate. 65 Reference group 3 :< 200 - 780 

The results, representing mean values determined in Derivative No. 3 - I 200 
Reference group 3 X 200 - 600 

each group of 5 rats (treated and reference groups), are Derivative No. us - I 200 
shown in Table [I. . Reference group 3 :< 200 - 600 

S 
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TABLE 111 -continued 
HI.EEDING TIME 

PRODUCT DOSAGE mg/kg ROUTE’ RESULT 
Derivative No. 12 - 200 5 

’Ruu,c ui xt,,i,,is,rt 

(2) Anti-thrombotic activity 
This activity was studied by the silk thread experi-

mental thrombosis n,ethod. 
The principle of this study is an adaptation of the 

experimental thrombosis method using cardiopulmo-
nary by-pass described by TERUHIKO UMETSU and 
KAZUKO SANA! THROMB. HAEMOST., 39, I, 
197S). 

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

The arteriovenous shunt consists of a central catheter 
and two lateral catheters; a white raw silk thread is 20 
inserted in the central part and circulation is restored 
for 20 minutes- After slopping 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 to be tested in suspen-
sion in 10 ml/kg of 5% gum arabic, while only the 517o in 
gum arabic solution is administered to the reference 
group. 

The results showing the weight of the thrombus in 
mg are given in Table IV. 

TABLE IV 

12 
1.00 g active ingredient according to the age of the 
patient and the severity of the disease to be treated. 

Non -limiting examples of pharmaceutical 5rmula-
tions of the medicine of this invention are given below. 

(I) Tablets 

Derivative No. I . . , 0.050 g; 
Excipient: lactose, icing sugar, rice starch. alginic 

acid, magnesium stearate. 

(2) Coated tablets 

Derivative No. 10,,. 0.1008 
Excipient: magnesium stearate. corn starch, gum ara-

bic, shellac, white sugar, glucose, white wax, carnauba 
wax, paraffin, new cochtnealin - 

(3) Capsules 

Derivative No. 17 . . 0.100 g 
Excipient: magnesium stearate, corn starch, lactose 

(4) Solution for injection 

Derivative No. 4 . . . 0.075 g 
isotonic solvent sufficient to make 3 ml 

(5) Suppositories 

Derivative No. 21 . . 0.100 g 
Semi-synthetic triglycerides sufficient to make I sup-

pository. 
We claim: 
1. A compound of the formula: 

[if 

PRODUCT 

ANTI-THROMBOTIC ACT8VrTY 
WEIGHT OF THROMBOSIS 

DOSAGE mg/kg ROUTE’ IN mg 
PERCENTAGE 

VARIATION 

Rerercnc: group 3 x 200 P.O. 38.36 – 2.42 -12 
Derivative No. I - 15.99 – 3.05 
Refernic, group 3 x 2520 - 42.65 – 3.30 -94 
Drrivar..: No. 3 - 2.60 t 0.24 
Reieimce group - 36.24 – 2.05 
Derivative No. I 3 x 25 - 6.56 – 0.51 . -82 
Derivative No. I 3 2< 12.5 - 5.98 – 1.81 -56 
Reference group 3 x 5 - 40.16 – 2.02 -32 
Derivative No. I - 27.7 – 2.32 
Reference group - 40.68 

– 1.74 
Derivative No. 2 3 >< 200 - 3.42 – 3.28 79 
Derivative No. 10 3 x 200 - tic – 0.99 . -86 
Reference group 3 x 200 - 35.76 

– 

1.76 -40 
Derivative No. It - 11.31 – 3.92 

�Ro,tc of ndmi,i,i,otion 

The toxicological and pharmacological investigations 
reported above demonstrate the low toxicity of the 
compounds of the invention, as well as their excellent 55 
tolerance and their inhibiting properties on blood-plate’ 
let aggregation, and their anti-thrombotic activity. 
which make them very useful in medical therapeutic 
applications. 

The drug of the invention may be orally administered 60 
in the form of tablets, coated tablets, capsules, drops, 
granules or syrup. The drug can also be provided in the 
form of suppositories for rectal administration or in the 
form or solution for injection for parenceral administra-
tion. 65 

Each unit dose contains advantageously from 0.005 g 
to 0.250 g of a derivative of the invention, the daily 
dosage regimen varying within a range from 0.005 8 to 

0 v 

c 

CH 

X 

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



13 
in which R1 and R1 are each independent of each 
other and reprcscnt hydrogen or a straight or branched 
lower alkyl group; or R1 and R2 ForThtogethcr with the 
nitrogen atom to which they are attached a heterocycle 
selected from the group consisting of pyrrolidino. pi- 5 
peridino, morpholino, piperatino, N-lower alkyl pipera-
Lino and N-henzyl piperalino; and X represents hydro-
gcn, a halogen or a lower alkyl radical; and their addi-
tion salts With pharmaceutically acceptable mineral or 
organic acids if Y represents OR groups or 10 

or with mineral bases if Y represents OH, including 
both enantiomeric forms or their mixture. - 

2. Methyl a-(4.5,6.7-tctrahydro-thicno(3.2-c)-5  20 -
pyridyl)-o.chlorophenyl-acetate. 

3. Methyl a-(4,5,6,7-tetrahydro-thieno(3,2-c)-5-
pyridyl)phenylacetate. 

& Methyl a-(4,5,6,7-tetrahydro-thien3,2-c)-5-
pyridyfl-o.tluoro-phenylacetate. 25 

S. Isopropyl a-(4,5,6,7-tetrahydro-thieno(32-c)-5-
pyridyl)-o.chtoro-phenylacetate. 

30 

35 

45 

55 

60-

65 
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6. Ethyl a-(4,5.6,7- ietrahydro-( ltieno(3 2-c)- 5-
py rid yl)-o.chloro-phenylacetale. 

7. N,N-dimethyl-[a-(4,5.6.7-retrahydro-thieno(3,2-c)_ 
5-pyridyl)-o.ch!orophenylacetarnida 

8. A therapeutic composition having blood -platelet 
aggregation inhibiting activities and anti -thrombotic 
activities containing an effective amount of a compound 
of claim 1, or an addition salt thereof with a pharrnaceu-
rically acceptable mineral or organic acid or with min-
eral bases, or one of the two enantiomers or their mix-
ture and a phannaccuticatly acceptable carrier. 

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

10. The composition as claimed in claim 8 or 9 in unit 
dosagc form, each unit containing from 0.10 g to 1.00 g 
active ingredient. 

U. A method of inhibiting platelet aggregation in 
mammals which comprises administering an effective 
amount of a composition comprising a compound of 
claim 1 and a suitable pharmaceutically acceptable car-
rier. 

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

* * * * 

WOM 
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La patente americana US 4,847,265, titulada "Dero-rotatory enantiomer of 
methyl alpha-5 (4,5,6,7-tetrahydro (3,2-c) thieno pyridyl) (2-chloropheny-
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 
Hydrogenesuiphate Form" y publicada el 23 de diciembre de 1999. Portada. 

> La publicacion internacional WO 03/051362, titulada "Polymorphs of clopidogrel 3k’4’S 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 alnaloids" y publicada en 10-12-1985. 

Documento completo. 

> Copia de los resultados arrojados por el 

http:/Iwww.sinab.unakedu.co:2080/muse/servjetjMusepeer 

Clopidogrel y ateroscierosis. 

Seæor Superintendente, 

JOSE LIJiS-REVES VILLAMIZAR 
C.C. 79.152.473 de Usaquen 
T.P. 44655 del C. S de la J. 

meta-buscador de 

relacionados a 

4 
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Clopidogrel antiplatelet activity is independent ofage and presence of 
atherosclerosis.  

. . . . 

nnIim–!.tt. Necriare 3,n: Lacroix J.!.tmit!fl.’ , , kiO.taCS . Cc:..............:.:,:.ec.:::k.:CC,r’:.;f 

Department  of Hematology. HOpital Beaujon, ClIchy, France 
. 

The pharmacodynamic and pharmacokinetic effects of clopidogrel 75 mg taken 
once daily in the morning before breakfast for 10 days vŁFicoffired 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. 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 
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 5R26334, the main circulating metabolite of clopidogrel, were 
determined before dosing on day 1 to 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 clopidogrel were comparable in all three groups. 

PMiD 10,40,!22 (PubMed - indexed for MEDLiNE 

C:...........\i-...,’c,’’:’’,C .....Y..... 

P4i:,f Fi;g r?o,flt6i,’,r 

ycc’i’:Ot’"F. 

Display :AbstractPus ,i:i,S how 20Hi:HH Sort By K:?.:::I Send to  

W:;oiheHie:jjJHes 
NOEl I NLM I HH 

Qfpp�fffErit ci HF: & Hu’ranSeiccs 
Privacy S: ercer.t I s-:’eedo:il 0 :r:;or,iarinri ’c.: I D,scia,mer 

I,,n!I,;w,,,,, ,,ln: ,sli r,nu/niihmpd/1044fl477 G/a6i2os 



S 
American Heart *1% 

Associationc* 

Learn and Live 

Acute Antithrombotic Effect of a Front-Loaded Regimen of Clopidogrel in 
Patients With Atherosclerosis on Aspirin - 

Gdrard 1-lelft, Julio 1. Osende, Stephen G. Worthlcy, Azfar G. Zaman, Oswaldo J. 
Rodriguez, Hi .1. Lev, Michael E. Farkouh, Valentin Fuster, Juan J. Badimon and 

James H. Chesebro - 
Arterioscier. Thro,nb. Vase. Biol. 2000-,,20;23 16-2321 

Arteriosclerosis. Thrombosis, and Vascular Biology is published by the American Heart Association. 
7272 Greenville Avenue, Dallas, TX 72514 

Copyright ' 2000 American Heart Association. All rights reserved. Print ISSN: 1079-5642. Online 
ISSN: 1524-4636 

The online version of this article, along with updated information and services, is 
Located on the World Wide Web at: 

htlp://atvh.ahaiotirnals,or2/cgi!conteni/t.dl!20/I 0/23.16 t’ 

Subscriptions: Information about subscribing to Arteriosclerosis. Thrombosis, and Vascular 
Biology is online at 
hit 

Permissions: Permissions & Rights Desk, Lippincott Williams & Wilkins, a division ofWolters 
Kluwer Health, 351 West Camden Street, Baltimore, MD 21202-2436. Phone: 410-528-4050. Fax: 
410-528-8550. E-mail: 
j’ltrnaipertns;onww.com 

Reprints: Information about reprints can be found online at 
Gotn/rep.riutS 

Downloaded from .r;h.:h;ciicn;ls.org by on June 16. 2008 



t.J’ sr(cc VU r 

Acute Antithrornbotic Effect of ,a Front-Loaded Regimen of 
Clopidogrel in Patients With Atherosclerosis on Aspirin 

(krard Helti, Julio I Osendt, Stephen (1. Worthkv, Azthr (I Zaninit. Oswaldo J. Rc’drnucz. 
bi L Les MAY E Palo& \-knin - ctr Inn I 1-larlimon Jannes HCh.(,sL-bio 

t 

:-JtlStfl1&iThtte is a need ftc a rapid ani ithrornbotic ci Fc flier the adrntnistraticn of anti platelet druet: in the seffinfi U 
too, CtWO n;iry synciremes and percutaneous inrervent OtiS. Ck)pia)giel, a BCW thienopy6diac i, an efficient 

attlialalelet agent. However, The standard regimen of cioudogI775 mtild) requires 2 to 3 tiny:’ before s!gn:tlt:anr 

antiihronihotic efibels. Patients with stable arterial disease on chronic aspirin therapy (r20) were treated with 

clopidogrel either with a lront-[oaoeci regimen. 300 mg dw first day and 75 mg/cl the next 7 days, or with a standard 

renimen. 75 rria;d for S. days. Blood rhtomix,tseriicitv was assessed by quanriticatioll ol plarelei-tlwortfl:-us lotroaliori in 
an ea VIVO perfusion clianiher, by Ai)l’induced olatelet aegrecalioti. and by ADRinciced librinuteen binding. At .2. 

hours, mean total thrombus area with the standard rCCIIflCfl Was not sigrilicanily reduced. In contrast, at 2 hours, the 

mean total thrombus area with the hunt -loaded regimen was signi icantly decreased by 211 .5°1 versus baseline 

(P’C0.05). ADP-induced platelet aggregation (with Sand 10 pimAj was also significantly (PCOM5) ttdticecl wall he 

front -loaded regimen at 2 hours, w:th he mean platelet aagregaiion being 812–14% and S [.8i4.5%, respectivel. 

versus baseline. Similarly, now c tometrv demonstrated a significant decrease (J’<0.05) In the ADP-irduced fibrinogen 

binding (with 0. 12 and 0.6 jsnntfL al 2 hours in this front -loaded regime group (36. 1 _t2.0% and 53.2 –9.3%). Wi’h 

the standard regimen. platelet actvilv was not significantly reduced at 2 hours. Our data atggesr 141 a front -loaded 

regimen of clopidogt’ei added to aspirin achieves a signa5cant antiluromboric effect at 2 hours in patients \.’/ilii known 

alberoscierotic disease on chronic aspirin therapy. This provides a rationale [or using Front-loaded clopidogrel in 

comNinalion with aspirin in percutaneous coronary inlerv eat ions. C1rterioseier Tirromb Vase trio!. 

2000:20:2316-2$211 

Xcv ’Words: platelet aggregation inhibitors w thrombus a atherosck...isis 

r17The central role of platelets in arterial thrombosis is well 
- established.’ Platelet activity and thrombir. and 

throtr,boxane generation nra markedly tncrcased after myo-
cardial inThretion,, liter. holysis. unstable ang;na, ::ad percy-
tanentis coronary :nterventior,s, ’ Numerous sudics have 
shown that antipiatcict agents like aspirin or 6clopidine are 
efThctivefc,r secondary prevention of coronary and ecrebro-
vascular events.’1 Combined aatiplatelcr therapy with aspirin 
and ic Inpicline Improves clinical outcome a tier stent implan 
tation compared with aspirin alone or ast)rn plus t011 
anricoactilation.’ New antipiaretet drugc including COW 

protein [lb/lila anta-gonists and clenidogrel. a nov APP-
receptor antagonist, also reduce coronary eve 

Aspirin inhibits ceiOozvgetiaSe, whereas etopidogrel in-
hibits the binding of ADP to its platelet receptor, which leads 
to reduced binding or tihrtnniaentoglyeOproteirl lb/lila 
rccepto ........- Given the difibrent mechanisms of action and 
prover] safety or these comt’,ined drugs, combined therapy 
appears logical and has already given encouraging results in 
nonrandotnazed comparisons in patients undergoing coronary 
steru:ng’’’ 

There is a need for rapid efficacy after rite adniinistratior’ 0’ 
-antiplatclet drugs in the sertirif’ orpcn,mancons interventions 
and acute coronary syndromes. However. dle siatidard 
inca of clopdogrel (75 mg/cl’.: requires 2. to 3 clays belle 
:;:gflti!cant efiŁcis uccur in platelet agcrega::csn.’ 

The major objective of this study was to inves....ate 
whcther a front-loaded regimen of etopidogret added to 
aspirin could achieve astgnificant antitiironinorieaeiivity 2 
hours after its adiaiiristration. Ant:thronrboue acliv,tv was 
assessed by evaluating (I) the quantitative growth el titroni-

bus in -a well -validated ex vivo perfusion chamber, c2l/D11-
induced platelet aggregation. and (3) APP-induced iibr;no-
gen binding by now cytonictry ra patients with 
atherosclerosis receiving chronic aspirit’i’Jtcranv. 

No clinical or experimental study hits assossod, it’ oar icon. 
Nth attren,scierosis. the acute autimhrr,n,i,iitit: clfzr 1 the 
combination of c lopidogrel arid aspirin (In. ti.1 and iii’ I’ 

compared with aspirin alone. Therefbrc, bc ccconuarv tii;cerivc 

was to compare the antrthro;i,botic eflect at day S of the 5tar:dard 

rcgltiicrt of clopidogrel vetsus the attt,tiiror.,itotrc cii1ct 1 

Rcccivcd May 22. 2000; revisic.a accented Juac 7. 20c4) 
from the lena and Michaei A. Wiener Cardii,vas.:uiar lttitmite. Mount Sinai Medical C enter. New York. rn’. 
Gs-rvqfginde J) fR.. ci .chol, Dr a. ore Clinical  ’,....eirC’i zen.dand Michael Wi cue ca.m 0 .euiar In lu t. ii- .DAt L  PI UM 

Box Will. NO, York_ (V 10029-5574. E_:tn tjn r,es.ct;esehlTr@nnittr: CIII’  

0 1t01) A,, clean it eat t ,\ss’:.,;, at on, inc. 
:rrLTro.scIer Thnnzah tic Blot is available at bttp:/!www.2tvbaha.iIrg 

Downloaded from .:tvb..:hiiis’tfl$il,i.nre by on June 16, 2008 
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haselttte ;tspirin 0,cmily C]tIe ti ;tLlte:’t;sClc’twic itttit:tits On 

chronic :tOU’ctl therapy. 

I\i&tIhods 

Patient Pa pitlat on 
ice stt:ry Puna air, nclutic’’f 1’:tticnls’c’iti; stahl,: c,ro;u’v 01: 

cltsu:’.se tfl 20) MI pttclit:cwc’X rec’:;vmr: 
ctitontr  lsflit’itt lherat:.v (3251 iur.’)J) is 03 rie,nths. The urnser,ce oF’ 
cc, I en::rv alloy U t.cascwasdocu inented ny eOf’’tta is’ tine’ estraPil)’. 
history of previous no’ocatut:I inThcetir;t:. or typical :mwna seetoris 
u’nh :t 11;Sitive dress te5. ,’h’.t cx:stcttce of peripheral disease wtis 
docaIldenlet I CV lownr- extremity c audica ut fl, prct’lc.tt: peripiteta I 

cc:;. by ç:1,s S gin Ella ’5, 01’ ’0". 
c, 

511:1105 !S in am to, too N 
tlsoz,a,,ic t:iti,r:’;Ut,n by tnet’’yr:tphv or ttitrE’cou’l . ’Nccltisi:n 
triter’s i,te:tuIicu icux’ ,oh:n <12 e’>a, history suggestive at’ recur -
tent lood lot;, c’r p,lotIy conitotled hypertension 01801 
00 tart e. iti study was 1tp’oc’ed ?JV the Last;ltltj,l:tciI Rec’ie’,v - 

B.strd, md all patients sigrasei ir,tortned ctsrisetlt to partietnate. 
1: e selected pat iettts were ratic’ Mr. ized to i of -2, lea tment gre ups 

1’ a d,,tjhle-nt:uel. piaec:me_r:t;r:trrnled riesita: I’Iic: front-loaded reg;-
lIen g.r,iup re.t:ct "tn-I a loading dose of 300 my. Four 75 -rag c:apslties) 
cr clop;dc,ure: on die first day, ibhk,wed by 75 trafd dir the tmes,t 7 

vs. ’the stI. rictri at regitlieri group received a isadiog dose of 2
I dentica p ned-a Ca pct; cs p I is-i 75 "n-g don dogrel ensue on the 
first day thitowe..I by 75 night ofcpiil3Si’1h?next7days.All 
patients: eo:tt:riued taking 325 tng’t; of asncrm for the dimatton Or th.-
study. The (APP1E P’rbd u.cM a dose of 25 mjnd ciopidogrel. which 
is arproc edhy the FDA’ ’lime eftbett; of the 2 treatments were 
studied at seEn Nitric points through out the study and were e omoc red 
with their nespct:tive pretreatment t_’ai ’ten. This; design a Hewed each 
patient to serve as his or her own c;:’ntnoL The .inveStigaIOnt 
perton’.uing the perlus;on anti r’utclet studies, described furdon  
below, went: blinded as to Inca ttl’tt: ni F ass i gainers F. 

Quantification of Plateict-Thronthus Formation 
Quantification of platelet-ti’ r’nrhus t’onnation was assessed at nasa 

C....t......�,]  ........’>r,,,.it’.,,, 0 .i.. ....... 

il’::C,ni;1l1tt:nirc’Cl pin.titut’e:t’t- IJsiFtg (r,t:tun: i’n’,-pliia 
tv;j;y’1lvlcttta t_’yi’p_:r:tettt’.). itcsttitsr,ret’,us�: rt:ut th’.:o’,eua,’r ut 
:ina:’,’n’d ’etion:; ft’o 61 ’-I:t’ enan’:ber and exiireSsl:tt ,tln,l,::,ere,’rtl-’ 
;ure,::ilsrntishti:;ar,:,, Lrmparl:;t will: ba:;eline �t c 
’yen: per to rae tt by a ca ph: in vest i nato r bIt nde d it r:ilt’;ls  
thenety. 

Platelet Aggregation 
P!at’rl’:t :tip_:tst,5:lt;oit cv;js perrfbi’t:ied at i:ittdtne, 2 I:t:’rus, 0 tutors, uk:; 
2,

 
Ind day 8. Fitted M. tiLt was drawn troll] an ::::tecullit:tt ’, ci 

through ’’--gauge umeedie intt ml. sI’ t U n:ntt:’I’L trtst’ttitlt:t 
ttraie saint n. Pt ate t et-ne N plasma    ant-I p lot oct ;.ntr P itus ta "art: 

prepared by ditrenennal centn’fouz’atno, Platelet ,’.ineen:rai:ott in 
piate’et-rich :’lasttiit ’vat :.idjusted t,s 2.5x I Oft t’;’ tho aUdit,,::: of 
plate el’- 1’oor p asir,e. At) I’ C -cii dog) at Ct_lace it tie tt at: oF S a: 
0 ttr,ol,’L stied as out agonist to tntuiacr platelet aattrccinuon. ’[is’: 

aggrec2atic’,nu tespotse wt:4 reet,rd,:rl And ’itntJte5 aFter add liter’ VAN: 

agOrICi t ill all ttggtr: go peter C ncoo- log t node I 440, C’ h torso- lee 
Cetp’ Platelet aggregat;on was expressed as the’ tttdi :t erctsru tic-eat 
niax;:nt,m a i:ttelet aggregation con:poad with base inc. 

Flow Cytornetry 
Plan.’ let : jet "a tort ’,’;so assessed :it ba’te hue ,21t’ sons, ’.’ 2. tutU day 
8. S:mrcemies were prepared sit_Ito t hoist of ’’tiIi,’teti,s;i F 
eonjueatt:d etirker, atiti-tihrinusgett an:ib’a,tv (It) ;r.l_: Wak’..timc:unie 
Medtc,at Chihi’I was added to 3 tubes containing 230 at, I tirES 
blfftl-or IIEPI2S-Li)’i’A buffer fhr rh-, negative control,’" lhereatictt’, 
20 JLL platetet’’rich plasimia Was added and .ittt’ut,cttett For 
at room Fe niperature ’[’we nty nlcL:roi tern of a sc I itt cii ’It’ ,’\ ) I" in 
[IEPIFS buffer (0, 012, and U.n [inloisa) was added ’, each s,attinhe 
tube, and 20 ;r[. of’ (-iEPi-IS’ED’I’,\ miufrer was add -’d to the tieuati\’e 
en mUtt I ,:\I’Ie r exactly I I) mitsates of ineuba ti, ti. 2 tnt. I- tee-ct: 
I {EPES buffer was added to cacti tutte, Sarrtr’Ics were alt;] ’t’zed 
within the next 3 tours In a t3ectott-thckitt:<oti Flttw evt.11netrie 
anal ’lacy, Aet:vateu pl:tt,:ig:s ate cxc: res sed :15 a pc’s t:t:tir.,tz:, vital tile 
;esu IFS .0-c cx p resst’d as the a: I;: Five t’ihr irto gent hi p t r: 1’, tot tat: it’d 
with boar: time, - 

11110’ dtt’., ella 505, dUO ’s’t’U’,ljO’ 10 LtC0t Ut t.1OUuU’,,’u5d’’JI 0.’ 
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t3aselun? Characterislics in Patients 9andofni2ed to Sandrd 
(n=10) Versus Front-Loaded (n=10) Regimen of Clopidogrel 

St;teartt Snirnen Fri:-rit-li:-adeii RetlInF 

niean-’SEM 55.6-2.4 

Men. a 9 8 

Cualnar9 anay disease, n 3 8 

Ditibitii:_ a 3 . 1 

H’,’nrrte-iisinn. a 3 -I 

Caveat SiTS) hIK: U 

Hypclu:-ide!nit: di jas, a i 5 

$J-Rteckqr 5 

t"a-charr-et backer I 

Len-ciag ri8ae 1 

measured in E[JTA-hiood at basefine and at day 8 and did not 
chance rigr:i licant.Iy. 

Effects of Clopidogrel ireatinents on 
Thrombus Area 
The efldets of the2 regimens on thromb-as formation ware 
assessed at 2 time points (2 hours and day 81 and compared 
with their respective baseline (asririn-treatcd) values (Figure 

). Net signil’tcant deference was observed ;it ihe mean 
thrornbus ’or-nation between the 2 groups 8[ besetirie, inch-

Ow
di-te

 honingeneity of the study roups. At 2 hours. mean 
thrc-nlhus area wilti the standard regimen was decreased by 
9.9–I.0% -’out was not siifieantLy different for  haseine 
aspirin alone, P=NS). In contrast, at 2 hours. the mean 

d i t-,ihtis _’tea in patients receiving the front-- toatled regimen 
was 23.] t8,5% less than the mean preteatment value 

As expected. the mean thrombus areas were 
signflcantty (i’<0.0i5) reduced at day 8 a both groups 
compared w;th the baseline (222–:69% with the standard 
regimen and 29.1 :L9. 15$ with the &ont-ioaded reritnet). 

Effects of Clopidogrel Treatments on 
Platelet Aggregation 
Mean ineKInluni percentages ot ADP--induced platelet iigire-
gauonathasetirie were comparable in both groups (Figure 2A 

�a� Front loaded Regimen 

---a-- Standard Regimen 

A 

- Front-loaded Regflen 

- ---.- -’- Standard Regimen 

Bascilne 2 Hours 6 Hours Day 2 DayS 

Boseli,ic 2 Hours 6 Uours Day 2 Dy 4 

Figure 2. Effects of clopidogrel treatments on platelet aggrega-
tion to ADP S Mmol/L (A) and 10 rtrnoVL (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 aSEM. P<0.05 vs baseline, tP<0.05 vs 2 hours. 

and 213). No significant inhibition of ADP-iaduced pi;itcict 

ag)5egation was noteu at 2 and 6 hours wit It ACM’ 5 and 

10 unoIL with the standard regimen ot clopidogrel (mean 

placlet aggregation: 86.9–8.0%, 9S.0–4. 7s and 
813.3 –6.S%. 96.5–3.2%. respect iveiy). At day I siccni.fie:init 

inhibition was achieved, the mean platelet aegregation witil 

ADP S and 10 uiitoVL being 66.3–62% and 82.6zi6.791,, 

respeen vely. 
Sri contrast, a signtflc:ant inhibition o6 AD[’ -induced platelet 

aggresrauon was observec at 2 hours wilh he mitt -loaded 

eagimen of eIopjogcet. At dtis time, the ateari platelet 

aggz-egntk2nt for ACM’ 5 arid It) Mntioi/L was 82.2 –4.4 and 

81 .8 –4.5 respectively, c.cmp;ired with ha-s-.i ine-( aspirin 

done). Further :signiiIicart inhibition (/"C0.05 .1 was observetl 

Lit it hours, with a mean piatciet aegregattea of  63.5 –4.9% 

and 68.4 –5.2% For both eoneciiirationis of .-\ LIP used. At day 

2 sad day 8, no (luther sigittlicatit mhib:tictn ci pi:iftfc! 

aggregation was noted. 

I’ Effects of Clopidogret Treatments on Fibrinogen 

I Binding to ADP-Activated Platelets 

I There was no s:gnilicant ditftrcnce at baseline hctwce’.i 
ik60- 

 2 

� groups tFigure 3A and 313. With the &or,t-loided reillIen. 

platelet activation, as determined by ADP-induced ptatetei-
- 

Baseline 2-Hours  
fibrlriogen binding by flow cytontctty, was egniticdotlV 

reduced P 0 1I’iU2 hours or \ Dl’ LOOLC r I, on’ ot I   

Figure I. Effects of clopidogrel treatments on thrombus area, and (1.6 panol/L.. the tibrinocen hinclin" heint’ 3(. t i2.fl% and 
Results on thrombus formation at baseline, 2 hours, and day 8 ., . . -- - - - -, 
with the respective treatments. Data are expressed as mean a3.2–".a%, -espeettveiy, comparea with ba,eltne. In eni-

thrombus area TSSEM (,.’i- P<0.05 wMia& from yt I .i iei.4vr .aiitJtittl6aQI$was act sigtiiflt-antly reduced it 2 



A 

20 
V a.. 

2 

Heift et a! 

Frnnl.loaded Reghnen 

a Standard Regimen 

Baseline 2 Hours Day 2 Day 

Baseline 2 hours Day 2 Day   

Figure 3. Effects of clopidogrel treatments on fibrinogen binding 
by flow cytornetry induced by ADP 0.12 Mrnol/L (A) and 
0.6 Mrnol/L (B). Results on activated platelets at baseline, 2 
hours, day 2, and day 8 with the respective treatments. Data are 
expressed as the relative fibrinogen binding eSEM compared 
with baehine. P<0.05 vs baseline. 

hotirsin the standard regimen. the lihriaogen binding heine 
90.4:t7. 1% and 74.6:: II .8%, respectively. 

Effect of Ctopidogr& Treatments on 
Thrombin Generation 
Baseline values ofpmtiirombin fragment Fl+2 plasnia levels 
were similar in both groups at baseline on aspirin (0,79–008 
nmoi/L with the- front-loaded regimen and 0.91 –0.09 nmoliL 
with the standard regimen). Those values remained un-
changed when the patients wexe treated, at 2 hours and day 8 
(0,80–0.11

 
and 0.86–0.06 ntno!’L with the front -loaded 

regimen and 0.84–0.09 and 0,86–0.12 amol/L with the 
standard rertimen, respccuvely. 

Acute Antithrornhotic Effect of Clopidogrel 

asnrn, Tit die best olin’ knov,ledge. this is the first report 
of quantttalivc edaction in thrombus iOt’tiiatiO!ra patient 
popu1atoa ’,vil,h ,Iocti:ttcnied aiheroscle:’otic (!sease reeetvr,c 
aspirin. Pi’c:vx:eis data in normal, subjects have nd:eatectihill 
a dose ot 300 to 400 procaeed a ranid onset of he’ 
phartnac;xiynanic aenvity of elocidogrel, ’a:sh levels oi 
nialelet inhibition close to steady stale observed within he 
first Itait’s her dc’sing. t.’ur iin(iiflt;scI)Iihrin nsf extend 
theseresnits in patients with ;itl :roscka’ot,c’ (l;sc:nsL: rt:t:e;vintf 
cnrootc aspirin therapy. But more imoortantiv, we have 
shown ha: the anritlirombotic eflbct. assessed in a perfusion 
chamber :aiioiick:,ng art arterial inlurv atop a mild sien,)s;e in 
A eoroti:iry artery, :s achieved a.s earls’ as 2 hour:-; alter 
trout -loaded regiriteuatmin:stration. ’I his pi’ovidLs evidence 
lhr the racid onset clan antithronsbotie efker with a loidine 
dose tJ(;() mu) of clopido;-n-ei in tit-, tre:iIiiIeiti of acute 
coronary syndromes and in ec,rt:.uarv stent tnplaittatiou. ’flits 

5 :ttinoria:’it because the mediat time From stein implantation 
to sent thrombosis in patients treated with tielopidine and 
aspirin is 12 llnurs.’2 To datet it appears that a standard 
regimen of ticlortidine or elopidogrel does riot achieve a 
signiuicant early aimttthr’oinhot;c effect. 

We have also demonstrated that although a significant 
reduction in ADP-oiateiet aaegation is obtained with 300 
tag ol elopidoerel ;2Uer 2 hours, it further Signilteant reduction 
is achieved at 6 hours. This eor;lh’ins recent F. idines sltowirip 
that a loading regimen of elopidogrel induces momma: 
:nhihitiou of platelet aggreization at s hours.: 

The early nt;throtnhntic effect on platelet activation we 
observed with a leading dose of clopidogi’et, as osses5edhv 
(low cvtomerry, is consistent with he reduction irl tlmrnrrihus 
lbrniation. The rediktion in the fibrinogen binding obtained 
with a rront-!uaden regimen of elopidognml is already signif-
icant at 2 hours, whereas with the standard regimen, a 
sigiflcant  reduction was observed only ?t day 2. Si:rtilarlv. 
an acceLeration of platelet inhibition has been shown with a 
ioadintt dose of a simiiar acen:, iciopidinä (500 met, in 
panettts unciergoirtu. t:orontnrv ang,ography at 24 hours, hot it,, 
data at 2 hours were ptm ided.’° - 

Prothrotnbin fragment Ft +2 plasma levels were similar 
throut4hout the study and between the erouns. This i5 consis-
tent with other published daIa’2 showing that thrombin 
generation is not directly educed with thienopyridines. 

Discussion Antjthrornbotic Effect of (lopidogrel 
\c have shown that a Irorti-toaded regtmcn e’t(optdogrel Administration in Atherosckrotic Patients 
(300 tag) added to aspirin achieved a si ni(icartt antithrnm- Receiving Chronic Aspirin Therapy 
lx?t Ic achvity ace ny its 2 hc,unt after its adrnirnstretinn. as We sin ’.ved that the :fntithrnnehotte effect, of ircallnew ’.vi:h 
assessed by’ reduction in thrombus fbr.nattoi and plate let elopidogrel for 8 days (75 rne’/d) in patients With 
reactivity. We We have also demonstrated that the antitlirombotte rosis receiving chronic aspirin therapy is greater thea Ute 

effect at day 8 cIa standard regimen ofeioptdogret (75 rag/di antitlirombotic ef:bet of chronic aspirin therapy alone, in 

in nattents with atherosclerosis 1 --cciving chronic aspirin anitnal at1xicls, empidlocrel has ant i:hrotnhotic effdcis iji seth 

therapyis greater than the antithronmbotie effect of chronic arterial and vetiotis thrombosis  -’ lii a pnrc:ne cx \-t "1) 

aspirin therapy alone. nodef of high shear -induced stem throotbosis, intravenca:; 
- ciopidogrel produced a dose -dependent inhibition of  stent 

Acute Antithro:tnbotic Effect of a Front-Loaded thrombo1is.30 in nonhuman prinbates.etopiclogrel reduced 

--------Regiine’n-of Clopidogrel --. - --thrombosis, in a: aboon model ci arterial ihrotnhos:,Y2 To he 

With a front-loaded regimen of clopidogrel (300 nig), it is heat of on-c knowledge, only I stadv’toeused on the inhis;tion 

possible to achieve a sign: Fleant antithnotnbotic effect at 2 of thromhogenesis by eloptdogrel :0 humans." In this study. 

hours, an eiTect n’,t eptatned with the standard regimen. n a st:tndard rettitnen ci’ cic’p:donrel s:tr.ntlieanlly inh:hited 

patients with kttt’twn athcro:’;clerotie u1en4c ytnib.ittnaI tm’rnb nbiki 41(H�aithy :-na{e sui*ibett; after 2 weeks 
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NAPHTRALENE-1,5-DISULFONATE SALTS OF 
DIMERIC INDOLE-DIHYDROINDOLE 

/ aaoms 

5 

BACKGROUND OF THE INVENTION 

A number of indole-dihydroindole alkaloids are cur-
rently either being marketed or are or have been on 

LO 
clinical trial as anticancer agents. These alkaloids in-
elude vjncajeucobjastj,ie (vinbiastine, VLB)�marketed 
as VELBAN, U.S. Pat. No. 3,097,137; vincristine 
(VCR, leurocristhie)�marketed as ONCOVIN, U.S. 
Pat No. 3,205,220; vindesine (VDS)�marketed as EL- 15 

DISINE, U.S. Pat. No. 4,191,688; vinzolidine, U.S. 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-1-sulfonate and the 20 
naphthalene-2-sulfonata 

In general, the sulfate salts of the above dimeric in-
dole-dihydroindole alkaloids are favored during isola-
don, synthesis, formulation, etc. The drugs are custom- 25 
arily administered parenterally by the iv route and any 
pharmaceutically-acceptable soluble salt, 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 
dilute sulfuric acid (ethanol for example or other inert 
polar solvent may also be present to solubilize the base) 
followed by lyophilization. With these alkaloids, the 

35 lyophilized salt had adequate stability, but with vinde-
sine, the lyophilized salt was not stable. Rolslci, U.S. 
Pat. No. 4,259,242 addresses this problem and provides 
a method of preparing a stable monosulfate salt of 
vindesine by precipitation during neutralization of 40 
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 45 
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 dry50 
inert atmosphere, capsules and tablets are constantly 
exposed to air and water vapor. 

Vinzolidine sulfate was prepared in eight different 
crystalline forms by employing different recrystalliza-
don solvents. While the stability of these forms varied 55 

considerably, none was found to be sufficiently stable to 
meet the stability requirements of an oral dosage form. 

It is an object of this invention to prepare a vinzoli-
dine salt which is sufficiently stable for use in oral dos- 60 
age forms andii fuiiiiihes adequate vinzolidine 
blood levels on ingestion. 

SUMMARY Of’ THE INVENTION 
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In fulfillment of the above and other objects, this 
invention provides 1,5-naphthalcne disutfonate salts of 
indole-dihydroindole alkaloids of the formula 

R7 

wherein is OH or 0�CO--CM3, R2 is CR3 or CRC; 
one of It3 and R’ is ethyl and the other is OH; when 
taken singly, R6 is OH and R7 is CO�OCH1 or 
CO�R9. wherein It9 is NH2, Nil�C,.3 alkyl -X, 
wherein Xis hydrogen, chloro or bromo, or C1.3 lowe-
ralkanoyloxy; when It6 and P3 are taken together with 
the carbon atoms to which they are attached, they form 
a spiro-oxazolidinedione ring permissibly substituted at 
N3" with CI -3 alkyl or chloro-substituted C1.j alkyl. 

In the above formula, where Itt is acetoxy, R2 is 
methyl, 1t6 is OH, It7 is CO�OH5, It3 is hydroxyl and 
It’ is ethyl, VLB (vincaleucoblnstine, vinblastine) is 
represented; where It’ is acety, R2 is formyl, R6 is 
OH, V is CO�OCH3, R1 is hydroxyl and R4 is ethyl, 
vincristine (leurocristine, VCR) is represented; where 
It’ is acetoxy, It2 is methyl, R6 is OH. It7 is CO�OCH3, 
R3 is ethyl and It’ is hydroxyl, leurosidine (vinrosidine) 
is represented; where It6 and R7, together with the 
carbon to which they are attached, form ,n ox-
azolidindione ring with a chloroetliyl group at N3", It2 
is CR3, R’ is acetoxy, It3 is OH and R4.is ethyl, vinzoli-
dine is represented and when R2 is CH3, lt, It6 and It’ 
are OH, It4 is ethyl, It7 is COR9 and It9 is NH2, vinde-
sine is represented. 

The preparation of vinzolidine 1,5 -naphthalene disul-
fonate is illustrated below. 

EXAMPLE I 

Preparation of vinzolidine 1,5-naphthalenedisulfonate 

To 1% (wfv) solution of vinzolidine free base 
(95+% purity) in methanol is added dropwisc with 
stirring a stoichiometic amount (I mole per mole) of a 
2% methanolic solution of 1,5-naphthalenedtsulfonic 
acid. The resulting solution was allowed to stand at 
ihibient temperature for about two hours, during which 
time period crystallization of the vinzolidinc 1,5-naph-
thalenedisulfonate salt begins. The crystallizing solution 
is kept at about 0’ C. overnight and is then filtered. The 
filter cake is washed with a small amount of methanol 
and then dried in vacuo overnight at ambient tempera-
ture. The salt is then allowed to stand in air for about 
two hours. The yield of vinzolidine 1,5-naphthalenedi-
sulfonate is 95-97%-
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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 1% solution of free base iianhydrous ethanol, a 
stoichiometric amount of ION sulfuric acid is added in 
dropwise fashion with stirring (1.0 g. of free base 
(-93% purity) .requires -2 ml- of l.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. 109c) can be obtained from the filtrate. 

This sulfate salt contains Ca. 9% of water (possibly in 
the form of iiithhydrate). A sharp X-ray pattern was 
obtained. 

b. Preparation of amorphous vinzolidine 
1,5-naphthalenedisulfonate 

A 10010 aqueous solution of 1,5-naphthalenedisWlonic 
acid disodiunilaltis added dropwise with stirring to a 
2% aqueous solution of vinzolidine sulfate. A 10% ex-
cess of 1,5-naphthilertedisulfonic acid disodium salt is 
used; i.e.. 1.1 mole of acid per mole of base. After hold-
ing the mixture at about 0’ C. overnight, the precipitate 
is filtered on a sintered glass funneL washed with a small 
amount of water, and dried is vacuo overnight at room 
temperature. An amorphousi material is obtained that 
contains-7% of HzO (yieldi’r>SO percent). 

c. Crystallization of amorphous material 

-continued 
4.42 
4.17 
3.97 

5 3.76 
156 
134 
3.26 
3.03 
2.95 

ID 1.89 
2.77 
2.67 
2.54 
2.46 
2.40 

15 2.23 
2.22 
2.15 
2.03 
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The amorphous material is added gradually to metha-
nol with stirring (1 g. per 100 ml. of methanol). After 
the addition is complete, the suspension is stored in the 
refrigerator overnight. Subsequent handling is the same 40 
as in Example 1. The salt crystallizes as .ajnethanolate 
(Form 1) by both mefhodsanifE6ntains three molecules 
of methanol per molecule of salt. 

Vacuum drying removes the methanol but equilibra-
tion of the desired salt in air gives a hydrate (Form 11); 45 
Karl Fisher -8% water. Form II dissolves to the extent 
of about ISO meg/mi. in water at 23’ C. 

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

55 

d 

FORM I 

I/li 

12.15 .10 
0.88 .16 
9.80 1.00 
3.14 .16 
7.58 .28 
7.24 .20 
6.52 .64 
6.18 .16 
5.90 .04 
s_55 .16 
4.89 .44 
4.57 .36 
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FORM It 
12.65 
10.54 
9.47 
7.98 
732 
7.15 
6.69 
�11 
5.44 
5.14 
4.11 
4.50 
436 
4.16 
4.07 
3.92 
3.78 
3.57 
3.47 
3.34 
3.23 
3.13 
3.03 
2.91 
2.19 
2.63 
240 
2.49 
238 
132 
2.25 
2.22 
2.17 
2.12 

FORM III 

10.85 
to. 16 
9.26 
7.41 
6.76 
6.28 
5.68 
5.40 
5.07 
4.75 
4.33 
4.20 
4.0) 
3.75 
3.42 
330 
3.15 
3.02 
2.92 
2,82 
2.69 

.44 
-40 
.32 
.64 
.40 
.44 
.24 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.06 

.14 

.48 
L03 
.07 
.17 
.59 
.2! 

14 
.31 
.52 
.10 
.28 
.14 
’’4 
.07 
"4 
.07 
.28 
.17 
.07 
.07 
.03 
.03 
.03 
.03 
.02 
.03 
.02 
.02 
.03 
02 
.02 
.02 

As 
Al 
LOO 
.05 
.55 
An 
.20 
.20 
.10 
.4° 
.30 
’’5 
20 
.05 
’Is 
.05 
.03 
.05 
.08 
.05 
.05 

Naphthaleae-1,54isuIfonate salts were also prepared 
from vinblastine, vincthtine and vindesine. The salts 
were stable, white solids sparingly soluble in water. 
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One of the above salts, the orally active vinzolidine 

I.5-naphthalenedisulfonate, (vinzolidine rapadisilate) is 
of particular interest since it is approximately bioequiva-
lent to vinzolidine sulfate. 

Dosage forms suitable for oral administration have 
more stringent requiremerits than do parenteral dosage 
forms; i.e., the drug must be stable when mixed with 
pharmaceutically-acceptable excipients customarily 
used in preparing solid dosage forms such as capsules or 
tablets. Any such modification bf drug form must not 10 

substantially increase toxicity nor decrease oral effi-
cacy. 

The ability of vinzolidine 1,5-naphthalenedisulfonate 
to meet these requirements as an oral drug are set forth 15 
below. 

In the tint place, as regards stability, bulk vinzolidinc 
/1.5.naphthalene disulfonate remained virtually ua-

latiged at one year at the following storage tem-
peratures-5’ C.; 25’ C.; 40’ C. La addition, the bulk 20 
material was stable for one year at 40’ C. and 75410 
relative humidity. Vinzdlidine 1,5-naphthalene disulfon-
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- 25 
tions, both bulk and encapsulated vinzolidine sulfate 
were clearly less stable. 

Secondly, as regards toxicity, the LI)50 in mice of 
vinzolidine 1,5-naphthaleiiaFsulf6isateis 68-7 mg.Ag. 
compared to 37.7 mg-/kg. for vinzolidine sulfate. 30 

Thirdly, as regards oncolyticaçyiy, the 1,5-disul-
fonate salt shows good antitumor activity against trans-
planted tumors in mice. For example, using the 1.5-
naphthalenedisulfonate salt, against the 6C3HED lyrn-
phosarcorna, a single oral dose of II mg/kg. (in either 3 
acacia or enipulphor suspension) gives about a 50% 
inhibition of tumor growth and single doses of 15-22.5 
mg/kg. give 95-I00% inhibition. 

Finally, vinzolidine 1,5.naphthalenedisulforiate is 
well-absorbed when administered by the oral route. For 40 

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 ’.inzolidine 1,5-
naphthalenedisulfonate, excellent blood levels of vin-
zolidinc were obtained. Table 1 which follows gives 45 

pooled mean serum concentrations of the drug in 
mg./ml for the six monkeys at given time intervals with 
the standard deviation. 

TABLE 1 50 
Mean Senim Concentration 

lime in Hours Mg/MI. t 50 

I/Il 0 
0.46 

– 0.28 
29.38 * 7.80 55 

4 19.53 – 3.25 
6 5.32 – 0.93 

24 0.66 – 0.28 
48 0.05 

– 

0.04 
72 0 
96 0 60 

The above serum concentrations are comparable to 
those obtained with vinzolidine sulfate orally. 
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6 
Oral formulations of vinzolidine 1,5-naphthalenedi-

sulfonatc include telestoing gelatin capsules, tablets, 
suspensions and the like such that each capsule, tablet or 
unit of suspension (teaspoon) contains a single dosage 
unit of the drug. Such dosage unit will contain about 30 
mgs. of vinzolidinc base as the �t,5-naphthalenedisuifors-
ate salt. 1,5-Naphthalenedisulfonate salts of other in-
dole-dibydroindole alkaloids represented by I above 
can be formulated similarly. 

We claim: 
1. A 1,5-naphthalenedisulfonate salt of an indole-

dihydroindole alkaloid of the formula 

CH, 
/ 

2 

wherein R’ is OH or O�CO---CH3, R2 is Cl-I3 or Cl-IC; 
one of K3 and K’ is ethyl and the Other is OH; whcn 
taken singly, R6 is OH and R’ is CO�OCH, or 
CO�R9, wherein R9 is NH2, NH�CI-3 alkyl-X, 
wherein X is hydrogen, chloro or bromo, or Cr.3 lowe-
ralkanoyloxy; when It6 and ft7 are taken together with 
the c’.rbon atoms to which they are attached, they fon 
a’spiro.oxazolidinedione ring permissibly substituted at 
N3" with C13 aIled or chloro-substituted C14 alkyl. 

2. A compound according to claim 1, said compound 
being the 1.5.naphthalcnedisulfonate salt of vinzolidinc. 

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

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

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

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

7. A polymorphic form of compound according to 
claim 2, said polymorphic form being vinzolidine 1.5-
naphthalenedisulfottaie Form II. 

S. A polymorphic form of a compound according to 
claim 2, said polymorphic form being vinzolidine 1,5-
naphthalenedisulfonate Form 111. 
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