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SUflRINTENDENTE CE INDIjSTRIA V COMERCIO 

E. S. D. 

REF: Expediente 06-106-506 

TITULO SOLICITADO; FORMAS POLIMÔRFICAS DE HIDROEROMIJRO 

ACETATO DE MCIIL (+)-(SJ-ALFA-(2-CLORO?ENIL)-

6,7-Cl El ID ROTI EN 0 [3,2.C1 P1 RIO’ N A-5 -4 It), 

EIIDROSROMURO DE CLOPIDOGREL. 

PUBLICACION: Gaceta 583 de 1811212007, NO de pubIcacion 725 

PRIORIDAD: US 601563,796 de 2010412004 

SOLICITANTE: SANOFI-AVENTIS. 

APODERADO: EMILIO FERRERO 

TRAMITE: SUSTENTACION DE OPOSICIŒN 

JOSE LUIS REVES VILLAMIZAR, mayor de edad, dentificado coma apareoe at 

pie de mi firma, abogado an ejerciclo, titular de la tarjeta profesional nimero 44655 

del Consejo Superior de la Judicature, obrando on call de apoderado de a 

sociedad TECNOQUIMICAS S.A., Centro del triennia de la referenda, an ejerciclo 

do lo dispuesta por el arllculo 42 inciso 20 de la Decision 486 de 2000, per medjo 

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

an los siguientes ternThinos: 

I. COMPLEMENTO DE INFORMACION. 

La soLicitud colombiana 06-1 06-50e on trmite, qua Se refiere a la obtenciôn de 
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SUPER1NTENOENTE DE IND 
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Y COMERCIO 

II 

REF: Expedient. 06-106-506 

Ti’rULOSOLICITADO: FORMAS POLIMÔRFICAS DE HIDROBROMURO 

ACETATO DE MEFIL (+)-(S)-ALFA-(2-CLOROFENIL). 

6! 7-DI HID ROIl EN 0 [3,2-c] P1 R ’DIN A-S -44 i) 

HIDROBROMURO DE CLOPIDOGREL. 

PUBLICACIdN: Gaceta 683 de 18/12/2007, NO de publicacion 725 

PRIORIDAD: US 60/503,796 do 20/04/2004 

SOLICITANTE: SANOFI-AVENTIS. 

APODERADO: EMILIO FERRRO 

TRAMITE: SUSTENTACION DE OPOSICION 

JOSE LUIS REVES VILLAMIZAR, mayor de edad, dentificado coma aparece a 

pie de mi firma, abogado an ejerciojo, titular de la tarjeta profesional nOmero 44655 

del Consejo Superior de la Judicature obrando an calidad de aoderado de la 

sociedad ThCNOQUIMICAS S.A., dentro del tramite de a referenda an eferoicio 

do to dispuesto por el articulo 42 Inciso 20 de La DecisiOn 485 de 2000! par medio 

del presents escrito, procedo a sustentar y complementar Ia oposieian presentada 

an loo siguientes terminos: 

I. COMPLEMENTO DE INFORMACION. 

La solicitud colombiane 06-106-506 an trÆniite, qua Se refiere a Is obtenciOn de 

.-, - ------------__ _.._�� C. 



riches polimorfos y un metodo de inhibician do Ia agregacian plaquetaria ütil an  ci 

tratamiento de episothos atoroscleroticos; carece do los requerimientos 

fundamentales pare otorgarsele el beneficio de patients de invencion, tel y como as 

quads ovidenciar a travØs de los siguientes argumentos: 

> La solicitud colombiana an tramite, especificamente on sus reivindicaciones I 

a 18, Se reliere a Is formas polimorficas B, C y Ode acetato de metil (+)-S-ct-

(2 clorofenili 7 dihicroi 2-C]piridina-5(4H)hidrobromuroi CaRlo as de 

ampllo reconocimiento per este despacho, of palimorfisma, on los tØrrninos do 

Is Farrnacia Practice do Remington’, as la eapacidad do cualquier elemento 0 

compuosto tie cristalizar an rnas de un sistema oristalino’. 

S 
Mi mismo, en a literature cientifica oath claramente defLnido que los solidos 

pueden existir, do acuerdo con an estructura U ordenamiento interno, an formas 

cristalinas a amorfas; an las formas amends as particulas componentes no 

presentan una disposiciOn interne orderiada, and que Se encuentran 

distribuidas at azar, mientras quo an las formas cristalinas Se presents un 

arroglo interne ordonado y regular de as particulas, quo implica Is apreciaciôn 

de formas 900metricas definidas. De igual transits, as importante resaltar que 

dicha apariencia cristalina a amorfa depende do factores manipulablos come 

son temperature, presion, velocidad do cristalizaciOn, concentracion do 

saturacion, o inclusive, Is influencia do sustancias oxtranas y campos de fuorza 

exteriores at crista12. 

Como el tome del poLimorfismo es un terna ampliarrente divulgado y discutido, 

as necesarlo recodar que, ci descubrkniento del polimor9smo comopropiedad 

de as ontidades quimicas Be atribuye at farmaceutico Martin Enrique Kiaproth 

on 1798, sal mismo, Is basis segcin Is cual los mismos elementos qulmicos 

puedon adopter formas solidas diversas - polirnorfos - y mostrar propiedades 

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

Baptiste Blot (1774-I862), to que indiscutiblemente demuestra quo el 

encontrar a el atribuir a on compuesto ’nuovas" formas polimorficas no as aLgo 
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qua Be conozca recientemerite, as una propiedad inherente de Is molecule y 

qua all influencia par el media y las condiciones an el qua so encuentre. 

De igual manse Is caracterizaciOn de dicha forma cristalina (polimorfo), dada 

par los patrones de difracciôn de rayon; X an calve y como consta an atgunas 

de as reivindicaciones de Is solicitud colombians 06-106-506, earece de nivel 

inventivo, pues as bien sabido qua Is difraccion do rayos X corresponds a una 

tecnica analilica ütil y rutinaria an La caracterizacion de formas cdstanas. En 

otras palabras, Is caracterizacion hecha de Las formal crLstalinas par el 

solicitanto, an tunciOn de sus patrones de difraccian de RX (metodo de 

identijicacion qua data de 19124) permits a customer persona versada an Is 

materia identificar y caracterizar divorsas variaciones an la estructura cristalina 

de una molocula. Los resultados de Un procedimiento do caracterizacion par 

d{fracciOn de Rx son una manffestacOn del compo,tamiento natural its ins 

motecula, an function do las condicionos ambientales y details variables a qua 

esta sea sornetida, incluyendo heads Imago Is orientacian a intensidad de Its 

raids, sin qua dichos resultados constituyan S rnanera aiguna sports inventive 

do quien realize el procedimiento de identificaciOn. 

En conclusiOn, el reports do as formas polimorficas B, C, y D de acetato de 

all (4) -S-a- (2-cIa rofe n i I)-6 7-d ihid rotie n o[3 2-C]p i rid in a -S (4 H) bid rob romu ro 

as To hallazgo previsible y no una invsncion, an el sentido qua as una 

4 propiedad inhersnte a la materia an su estado solido y dicho reporte as el 

simple encuentro do caracteristicas fisicoqulmicas qua ya as sable padlan ser 

halladas y qua hacen pane its Is practice rutinania an ci tampa farniaceutico. 

More bien, as irnportante tambien destacar In revelado an Is patente 

americana US 4,847,265, Vol iiextro-rolatory enanfiomer of methy’ alpha-

5 (4,5.6,7-tetrahydro (32-c) thieno pyridyl) (2-cblorophenyl)-acetate and the 

pharmaceutical compositions containing it" y publicada el 11 de Julio de 1989; 

an este documento se revejan as fornias enantiomŁricas dextmrotatorias do 

4ç "Remington- The Science and Practice of Pbarmacr, 20th Edition, Philadelphia, PA, USA, 
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Cloprdogrel y de sus sales, cuya actividad farniacorogica as (a inhMici6n de Is 
10 

agregaciOn plaquetaria. 

MÆs especit(camente se refLere a (as formas enantomØ,icas dethoro%a%oTias 

de methyl alpha-5 (4,5,6,7-tetrahydro (3,2-c) thieno pyridyl) (2-chiorophenyl)-

acetate hidrogenosulfato, taurocorato a bromhidrato, obterildas de manera 

convenojonal mediante Is reacdon de on Æcido some una base en so!uciOn an 

on solvents adecuado y posterior preeipitaciOn esporitanea a Juego de Is 

adición de on no-solvente. 

En Is columns 6, lines 84 a Is columns 7 llnea 13, vernos quo se describe 

aclaramente Is forma do obtoriciOn del bromhidrato de Clopidogrel 

dextrorotatoria qua corresponds a: 

a.IO C 

empirical forulv, C16R1c1NO2&NBr 

iaio°+5ci3 (a-2S9 g/100 wi1 mctbanoI 

Si comparamos lo anterior con lo doscrito an cualquiera de las reivindicaciones 

S Is solicitud colombiana on trÆmite tenemos qua Is misma careco de 

novedad ya qua as eats frente a La rrisma sustancia, as decir, an los dos casos 

as revels a forma dextro-rotatoria de methyl alpha-5 (4,5,67-tetrahydro (3,2-c) 

thieno pyridyl) (2-cbloropFienyl)-acetate hydrobromide (US 4.841,265)6 acetato 

de metiI(+)-(S)-aJfa-(2cJorotenir)-6.7-dihidrotieno [3,2-c) piridina-5-(41-1) 

bromhidrato (CO 06-108-506). 

Ahara. sE Is supuesta novedad esth dada en qua Ja socitud coloinbiana as 

refiere a las forces B, C y D, as del caso hacer notar no solo to expuesto a 

traves de todo at escrao sino quo, a anteiloridad mencionada tiene on punto 

de fusion para el Orombidrato de Clopidogrel de 1400C, punto do fusion 

ideritico 0 qua Se ericuentra canto der Tango propuesto an las reivindicaclones 

5 a 12 de Is solic,tud an trAmite (140-143°C Forma By 138-148°C Forma C), to 

qua levarla a pensar quo Se trata S Is nlisrTta sustancia, indepondLenternente 

de Is nomenclature quo as Is hays dada a niche forma polimarfica, a Be 



Asi msmo, as importante resaPtar qua Is solicitud an trÆmite no resalta el etecto 

nesperado 0 sobresaliente de tales polimortos dentro de urla torniulacian con 

respecto a (as formas ye exstentes an S estado del cite y si as! to hiders, as 

dot caso lacer notar que, pare cualquier persona mediaflamente versada an Is 

mateS y aquella qua Be dedica a Is tabricacior de medicamentos, Is etapa de 

preformulacion as un estadio critico del desarrorlo de on medicamento ya qua 

an esta steps Be definen las propiedades fisicoqulmicas del fÆrmaco frente a 

Los excipientes y at procoso de ¶abricacón, per ladle, el control a S 

conocimionto de Is naturaloza cristalina del farmaco as fundamental ya qua 

como Se sabe de numeral amplia an Is Literature ciontFfica, los pojirriorfos 

suelen presenter diterericias en Bus parametros fisicoquimicos y, 
evidentemente, Ja eleccion de Is forma cristallna 0 polimorfica debars ester 

dada pci ta bicdisponibidad y pci aquela due termodinam)carnente sea mae 

eatable pare qua or durante las etapas del proceso or durante el 

almacenamiento Se den cambios no deseables. 

En adician a los argumentos anteriores, puede argumentaree edemas qua Is 

obtendôn de ditha sal de clopidogceh tampoco Tepresenta de ninguna manera 

un motivo suficiente coma pare solicitar protecciOn ante Is by de patentee, 

presto qua is formacian Je sales es on recurso qua as ampriarnente 

recanocido an Is industria farmaceutica y que Be splice sobre diversos 

corilpuestos, ye sea pare modificar sus caracteristicas de estabilidad durarite el 

proceed de produccion, do estabMad or la formuaciOn, de sokibiidad, us 

biodisponibilidad 0 de cualquier otra tipo de corisideraciones biofarmaceuticae 

qua deban ser tenidas an cuentas para asegurar Is efectividad y seguridad del 

medcamento. 

En otras palabras, la sclie(tud colombiana en trÆrnte puede reducfrse a Is 

formulaciOn de una sal de clopidogrel, pare aphoarse on Is prevencion de 

evontos ateroscleratioos; argumento de Is invencion qua tambien puede 

desyirtuarse si, como cualquier persona medianamente versada an La materia 

reconoce, debido a so actividad antiagregaria sobre las plaquetas (debido a 
_�� �, _ - - , ( , �_, - , .4 .% 



trasloynos cardiovasculares reIaconados. Prueba de esto as la amplia 

cantdad de bigicapial6li de carÆc%e, cienti%ico5 qua demuesira Is aplicacion de 

clopidogrel do este Upo de trastorno, ,eavnos tine pequeæa rlue9tra: 

+ Clopidogrel Antiplatolet Activity Is Independent Of Ago And Presence 

Of Atherosclerosis?
. 

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 rn/moM of ADP was measured in 
plasma samples taken at screening, 2 hours after dosing on day I to day 9; 2. & and 
24 bouts after dosing on day 10; and on alternate days until day 24. The Thhibition 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 tO, and on day 18. Plasma concentrations of 8R26334, the 
main circulating metabolite of clopidogrel, were determined before dosing on day 10 
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 valve 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.b to 1.6) was found on day 10 in the three groups. The phatmacodynamic 
parameters generally returned to baseline within 8 days after treatment. Based on 
A 00(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 Aspirir.. 

Abstract: There is a need for a rapid antithrombatic effect after the admoiistration of 
ant,latelet drugs in the setting of acute coronary syndromes and percutaneous 
inte,ventions. Glopidogrel, a new thienopyrid/ne derivative, is an efficient araiplatelet 
agent. However, the standard regimen of clopidogrel (75 mg/cl) requires 2 to 3 days 
helbm significant antithron,bof;c effects. Patitr4s with stable arteflal disease on chronic 
aspirin therapy (n520) wese, treated with clopidogrel either with a front-loaded regimen, 
300 mg the first day and 75 mgJd 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 corrosion chamber, by ADP-induced platelet aggregation, and 
by ADP-induced fibrinogen binding At 2 hours, mean total tflmmhus area with the 
standard regimen was not significantly reduced. In contrast, at 2 hours) the mean total 
thrombus area with the font-loadedregirnen was signiftoantly decreased by 23.166.5% 
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versus baseline (0.O5). ADP-induced platelet aggregation (With 5 and 10 mmoVL) 
was also significantly (P0.05) reduced with the front-loaded regimen at 2 hours, with 
the mean platelet aggregation being 82.264.4% and 81.8645%, respectively, versus 
baseline- Similarly flow cytornetry demonstrated a significant decrease (P0.05) in the 
AUP-induced fibrinogen binding (with 0.12 and 0.6 mmovL) 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-loaded 
99/men 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 bon; loaded r4opidogrel in combination with aspirin in 
percutaneous coronary interventions. 

+ Clopidogrel: hemorheological Effects In Subjects With Subclinical 

Ath eros ci eros is°. 

SAbstract, The usefulness of Clopidogrel as inhibitor of pateleI 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 deforrnability, indexes. 
filterability rate and deformability of red blood cells has not been studied. This study 
revealed that, in subjects with impaired blood theology and ultrasound evidence of 
atherosclerosis, 3-weeks treatment with ctopidogtel (75 mg daily) improved blood 
viscosity at high shear rate and other hemorheological parameters, including red cell 
filterability rates and dynamic red cell cieforn,ability index (p<0.Ol 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 (p0.01). These results indicate that, similarly to another 
thienopyridine such as ticlopidine, Glopidogrel 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. 

Mi mismo en er FDA Electronic Orange Book so poetic apreciar quo Se han 

S aprobado formulaciones farmaceuticas de clopidogrel an sit forma de sal 

BjsurIato10 vearnOs: 

Search resul%s from the "GB RE table for query on O2D839. 

Active Ingredient: CLOPI000REL BISULFATE 
Dosage Form Route  TABLET; ORAL 
Proprietary Name: PLAVIX 
Applicant: SANOFI AVENTIS US 
Strength: EQ 75MG BASE 
Application Number: 020839 
Product Number: 001 
Approval Date: Nov 17) 1997 
Referable Listed DnJo Yes 



R)VOTCIDISCN: RX 
TE Code :AB 
Patent and Exclusivity Info For this product: View 

Active Ingredient: CLOPIDOGREL BISULFATE 
Dosage Form Route TABLET; ORAL 
Proprietary Name: PLAVIX 
Applicant SANOFI AVENTIS US 
Strength: ED 300MG BASE 
Application Number: 020839 
Product Number: 002 
Approval Date: Sep 20, 2007 
Referente Listed Drug No 
RXiCTCfDSCN: RX 
VE Code: 
Patent and Exclusivity Info for this product: View 

S 
> Pare terminar, la solicitud colombisna an trâmite reivindica, ospeciflcamento en 

sue reivindcacones 20 y 21, Un metodo pare rihibir he agregacion plaquetaria 

qua comprende la administiaciOn a un paciente riecesitado de esta de una 

cantidad eficaz de uno de los computations descritos an reivindicaciones 

anteriores -pohimortos 8, C y U de acetat3 de netil (+)-S-u.-(2-corotenl)-63-

dihidrotierio[3,2-Cjpiridina-5(4H)) hidrobromuro- para reducir los episodios 

aterosceratIcos; con lo cuaF, dicha solicitud, incurre drrectamente an una 

improcedencla de pateritabilidad, ye qua coma Ic expone craramerite el literal 

J) del articulo 20 del capitulo I del titulo II "No saran patentables (.,) d) los 

metodos tampeuticos 0 quücQtcos pan el t,stamiento humano a animal, asI 

cOfflo los metodos de diagnOstico aplicedos a las some humanos 0 a 

anknaies". 

Ash Be cases, y con fundamerto en[as argumentos expuestos a 10 largo del 

presente escrito, respetuasamente reitero to schioftud para qua su dspacho Se 

abstenga de conceder el priviregio de patente solicitado, y ardene an 

consecuerica

 

el archyen del expethente respeotivo. 



Ill. ANEXOS 

) Abstracts de los articulos cientificos mencionados an el acÆpite de Nuevos 

Argunentos. 

> La patents americans US 4847,265. titulada Dextro-rotatOry enantiomer of 

methyl alpha-5 (4,5,6,7-tetrahydro (32-c) thieno pyridyl) (2-chlorophenyl)-

acetate and the pharmaceutical compositions containing it" y publicada el 11 de 

Julio de 1989 

> Copia de los resultados arrojados per el meta-buscador de 
bttp:/Amw,sinabuna]educc2O8O/muse/servletiMusePeer relacionados a 

SCop doge  Y a%eroseroS. 

> Copia de las paginas del FDA Orange Electronic Book" con Is informacion 

rare medicamentos aprobados pairs Clopidogrel. 

Seæor Superintende 

JOSE LW YES VILLAMIZAR 
CC. 79152.473 de usaquon 
T.P. 44655 del 0.8 de Is I 
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’1 ABSTRACT 

Ti’s rresot in,ciiloa relaIe to (lit dexEri,-roiaI(’y 
enaroin or rnrsi,]a 

c00CH3 

and II pisativaceilticat]y aeceplalIc sal ,’iih plateLet 
agffregatian thLbLtinz aet11,iy. 

The is,, cation also relates (I a proccsa (or tho prep5 ti-- 
tie it of 11th eempoland It from the racemale a,,d 

she psmien,itical umpoaido!Ie CECIl (Si 51119 i 

I ChIm Ns Draw/Ma 
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The pent invention thus relates more psni c[,IarI 
DtXTRO-ROTATORY ENAhflOMER OF to the hydocn mrat, the tauroeholate and the hydro-

MEIHYt ALPHA-S 4.3,6,74ThTRflYDRO (3,2-C) bromide of the dexio-rotatory ,4,ntioaler or methyl 
T}ilENO pymoyt, aipha-5(455 57-,eLrahytjro(1 ,Z-c)tlucuo pyridyl) (2-

2.CRLOROPHPrynAcErAu AND THE 5 chiorophenyo-acstate 
iARMkCKurltM_COMPo)tOt4s The aate we prepare I, a aranoard manner by ’be 

CONTAINING rr ,ctioia otthc corresponding acid on the bat In solution 
im a aolvectt from which they precipitate spontaneously 

The (troictat tavemien rebta to the etho-.onttc on arts onetoo do aou-oolveut IF to 
ecantiomer of methyl i1pha-5(45,6, 7-tett*hydro(32- ne The dextro-rotatory iamner of methyl alpha -5(4, .67-
u)Lhieipo py,idyl) icJslorophceyfl-acottc a prCcs5 wtnhy*o(32.c.Ithicno pyridyl) 2-cmoroplyl).ace 
for ia preparation and phezmaeeutjcsl compositions r.ec otis ho prcaied rmit the aattof abs,rneato 
containing it. compound with an opticalty active one Ln a aoLaettt, 

The compeuad of the invention corresponds to the repesnd recryanlliatioos of bc talt until a PandULt f 
foEIowln formula IT  5 oonstnet optic.’ ratory pow" 15 obtainS. followed 

coccus tL) 

dexto_roralory, isoreer n.j a pharmaceuticai ly accept-- 
able acid. 

The opeica]ty active acid may adveatageoLoty be 
tevo-rotarory osanphor-IO-aulfortic add. 

Oa nd site same aohtm nay he vcd to? salt rceaa. 
tion and tecrystsllintion] acetone is idce]ly suited in 
this case. 

TlsechireUc.,o-rotseon c.ttsor- -augbaic otd of 
Formula (Iti) to allowed to react in an hicrt Idvent with 
the racenaic miturc of Fortnula (I) accord lag to the 
foltowiog reaction enheie; 

c3cits 

ci 

be CML 

toot 0 

(tie 

cdtc 
Int clii SO) 

toj 

Salt forffiMee ins, be caii,S not IR sotasta auth Sb 
alcolsa, keton. dimethylfomsainLde. The salt precrnt. 
atm apomancuisly or La isolatad by sal ’jug on t or 
oration of the enlvcni. A miatscrc of two dederestrac-- 
men of Formula (tale) is formed, fly rqseatn recrystel-- 
poolossay from a IiVgM tact, as acetone !hr prccLpttaEc 
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Is eudche in rite "It of the dextro-rorarory isomer or 
compoond (0. After both recryetaJliiatiou the optical CIF,OH’ 

CM: C H SO - rotatory power (0]uu of the precipitate i n,.astured at IT 

20 Cm methaiol at concentration varying bcteeen 

N L �> 

t) 
1.5 .,it Z s/1W tat. When the k]o’°atore ine,easin lee 
been, of Formula ED) Ilibcrate4 rota the salt Ula) by 
the ectiott eta base each as soditjm or poussisass hydro-- 

A" carbonate in aaIueouS ussong at ttperaturee ety_In (he 

tug betwean 5C. end 10 C. Evaporation orthe titrate 
Ate ,queooa eviction ofthe emmonisune salt (’1) it chro-- 

& the r,rss reerStallizaturn IV after the ct3lstais of the taatoraphed on an Aitibtrlite IRN-17 Our, After ly-- 
precipitated suIt IllS) have been filtered off. EiV a ophilixation of the chaste camphor- 0-salfotuc add If 
na�xWre etriohel It the salt of (It) naatiomtr. The 13 Formula (III) is recovered. 

basitication of this mixture of diastzrcoomerio salts The entire souse of the prtjceee Ic ehown auhentt-

wtch a weak bait such as aodium or potassium hydrogen be below: 

csrhttnste in aqt,eons toiotion at temperatures varyIng 
between 5 C an! 20 C. leads to a ml eture of the teees o 

c * ttt 

,111,13,111 (14) plus (It) c,triched in the too 

In

man homer (is, ke 
F i_si. r– {bs - This mixture (t4) +(It) enriched in enaetiomer Ii) Ic Hilo * ftl 

itt ’taut, 
allow ad

 
allowed to re with dexiro-rotatory ramphor-lO-sul- 21 
Dun acid which sell be designeted as (114 it a solvent retaeaLtiaatr� (IEI 
sccordittg to the follodn1 reaction eshetne: I 

. (Itt.) peas 
eq1 501sf 0I eaku IkJe sith I (�tt,tI5tIt:sf 

He ei7emsa 
NaKcoj 

011.) pats 

{!d) * ItO dautuu-itsattrbeelons, I 
lit)> Ott I at a metier cit 
cue (tO 04  
is CtatH (tO datvts-tat.tptyl 4 

0000ite asrtteserp 

iii11III 
 

Each of the pure ereantinnse,a (It) and (ii) may be 
roncrted into a salt by mesa, of the standard methceje; 
br expl  He hydrrehlotidm afte prepared by the 

lb CHt s5 
I additu,n of a solutittti of hydrogen ohltsride S. in eli-- 
CM5 ether 10 a ,olutaon or 14 or (Ii) in dthyl ether. 

DETERMINATION OF THE ENANTIOMERIC 

o 

"ethyl
 

vuLcnovmtoExTRo-aeTATocv (U) AND 
LEVO40TA1ORY (Ii) ENANTIOMERS 

Two methods have been WE. 
peoton NMR apectrcascopy with the additiout of 

The cryetalttnc etmxeute of di stereohomeric salts (11Th) ultirsi fare earth 
obtained is recrystallired from acetone until the npttcal 

is 
high pressure liquid chromatography nang a It’ll 

rotatory power of IS. precipitale remains rota stationary phase. 

etheL At previoet]y mentioned the optical rctaroay (a) Protest NMR CpCCtt)iCOpy win the addition It 

power (145t of the diastercaisomeric salt Uses I tie clii ml rare earth The ettietiomeric purity (optical psi -

to rity) determined by tfl 6) MHz NMR sperrrcs-- 
termined after each reerystallmzation. copsl to the presence of a rare earth mural Illi 

The liberation of the stefroisomeric (It) from its ealt according to the inethed described by C. M. bell 
-ru-

is Celi out in I stanaard maunet use that for teem- SIDES et oX. P. An- Chant. oo lYt4 lb. 1lY3U. 

Solid (Ia). t.cvo-rotatouy coptiphor- lo-tulfonic Send In the racetn produd (I). the hydrttgeti attached to 

is the esyntmctric centre in the position to the ucter 
(lit lucy he obrined rtstm routt ercielly available am- lkamcilott appears as a singlet chemical Sit S-4 87 
nionsuiti camphor-l0.etilftniate of Formula (V) accord- ppm CDCIS as sniveler. flac addition ofthe rare catch 

01 to the reacudit tohame, complex Thgtfch (ant 3-Otifluoronseihyl hydroxyfse 
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EXM4PLR I 55 

Salts of dextro-rotary 
iidyl) 

(2-<hLorophenyfl-,ethte 

(a) Iewj-eotatory camphor- IO.anlfoaic acid 60 
A coin’, of AmbEte IRNM Rain ia prap*rtd snd 

ra,tcd by pss4n IN hydtnchlor–c add tboa& it and 
Uacn by washing thia coiwtm of aoi–rd resin abU]-
doOy with watnr. Leo.roiaioey annoain, ta,phor-
I Oaijlfoestr h dbsolved ha a mininiwaa of water Na Ga 
applied to 111 column of Ibbb, previo]1s]y [qaed 
yffldIb Ia aax…s oaa wath weat,. the tthcd 5$aaorG 
containing the acid are iyophlliae& 

6 

; add mit or n!cthy] aLpha-
bino pyridyl) (2-ohiom 

crysials obtAiettl arc hitered ff. waahed With cGloat 
and dried &ie!th 55e on thO teaja of the se,rling race-
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spa acetone and .iniaJ. While erytaia, np. 167 C. flC 
of [&se__34.gs (U-1.79 VIM ’14 OrtDo.0 \ ’I 

a 
1(15010 

-

the mixture is exiracted Mth dschioron,ethane. the 
organic phaae is separated, dried oven sodium sulfate 
mid evaporated to dryows no teee base ntthined is 25 

3tctcsscoaz*t.% 3S4mole& 
aurocholic acid dissolved in 100 all orisopropanol are 
added Co this solution. The mituXe is "’froo ovtrni1hst 

� at room tenlp.rature then evapoated to dryness. The 
residue sohidifed on bSo tritareted wilts ett. 3.5 & or 3 
_ crystals are obtained. ntp.l2r C. 
[0] o55 -39.53 (C 1.791 Off ml of sasethanol). 
CI6H16CINOIS.C2tH45NOIS; C, H. N analyses in 
svtemc.t with theory. 

EXAMPLE 3 
35 

Salts of Ievo-totatory methyl 
a!pha_5(4,5,&7.Lstralaydro(3,2.c)thiedo pyridyl) 

(2.chlomphenyl)-aeetstc 

(a) .SaIe of d.camphor-lOaulfonic acid $R 25959 H) Of 

After separation or SR 25990 B in Eseniple lb he 
solvent is evaporated limo the acetone rilteate obtained. 

Tue rasiduc taken up in water and diethyl ether. 
The etheren3 phase is eamted. The aqueous phase �se Or 
OISOrd III 5 C. and niade aLkalies asdth a saturated aque-- 
ous solution or sodin bicarl,onata no &ln&Dua slIm-
line phase extracts with diethyl ether. The ethereal 
catracts are pooled and dried over anhydrous sodium 
sulfate, 

On eapssnaUon of the solvent an oil is obtained 
which is pfled 1,y rilmatiot thxoriah e bed of silica 
(eluant: diethyl eth). A cok,urls, of is reco"ered 

� coaaistiisp of a mialiaru of about 65% of the levo.rota-- 
tory estantiomer and 35% of ISO destro.rotatory eaaan- 55 

65 
a ]tioauaum or 

aqueous solution n.a!aeo tootru [0 _. an .naou 
alkalin, with a eawraced aqueous solution of sodium 
hydrogen caahointt The alkaline aqueous pltese is 
extracted wash dicw0romethteia The organic aolut,oit 
I, dried and the solvent is es’sporatcd. A usslourlew oil is 
isoLated (quantitative yield). 

methanol). 
(e) The hydacoblodde of lovo-rotatory methyl alpha. 

5(4.5.6,1.tsrah)drs02<thicno pytidyl) (20taloro. 
phciayl)-acclate (SR 25959 A). 

Prepared according to the method descrabed in or. 
ample 1(d), Yield; 94%. 

WIlase crystals, atp. I 11 C.,  
(ol.50/I ml; methanol). 

(ri) The hydroget sulfate of levo-rotatory nintlay I. 
alpha.5(4.5A1_tetrsh ydrnfl. 2-u)thicai, pyrislyl) (2’ 
nlalorophenyfl-seetete (SR 23959 C). 

70  (0.126 mole) of the camphor au]fonats 11125989 
B obtained arc seated as described in (a) abc’s with a 
amrate suecs olutios ci todium bccatbotiate iii the 

preaeece of dichloronietbane. The otsatuc phase Ir 

eparsied, dried o"ct sodium sulfate and tvsgoratsd to 
dryas, The icaidsas is laken up in ICC nil of acctonr 
and 7.2 mi (0.25 niols) of concentrated sehfurin acid arc 
added dromasiae. After being stirred tile Cryslais 
DI ace rilteress of and washed with acetone. 47’S 
of white crystals are obtained. m.p. 101 � C. 
rol&l= �51.61 (,.l04 El(i ml; methanol). mc 

PHARIACOLCOICAL STUDY 
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The aggregang solutions sized M a 31X) jaM aqncous l- The resailte shown in Table II demonetrate again 
soluijon or AD? marketed by Boeltrialger Ma]anhein, that NET the dexlto-rotatory icamer is active whereas 
(f,nsi concentration 2.5 off), and a olatLon of coLlagen tire salts 10190 "’Parsee auri.,itira. 
rnarkrted by Sigma (type I) at a concantlabon o10 25  

TABLE It 
gflOO ml in 3% acetIc acid (v/iO (final concentration 

1.5 jtg/l-ul) QUAt4. 
- DOSE TrrY C (N-

The aggregation of the platelets wa monitored 
0R15 RIBS- - 

deal In the method by a V. R. N Born in ature PD ise,34 SLOPE TttlN 
94, p. 927 967) using a Coulomb. fi aggrgnmcter 

CrlI 4.1 +7-51 
It a temperature of 37 C. said agitatLon of 1L)1] rpm. 10 PCR 4799 449 314 3.6+/-52 5 (501 

?or aggregatiost with ADP, kne.heyorg,berver 5esoer- Bal 0 97710 1.7 1,-  53 04 53 
ales a curve representing a platatec aggregation as met- 11.9 1St 0.5 1/ �- At I 0101 

cured by a uhaugn in optical density. The height of thn SR 255*00 or on .5.3 11 -- IS It 

curve defined as tite height of aggregation. The I,be E176 00+/-02 II 
SR 255)70 IS ft56 4.1+/-53 6 

centage of ssSrnwetion is the relation between the ag- IS 03 1.92 4.1 /- 02 IS a 
gregation height measured and the height correspond- I 3.94 U +7 - 0.1 52 Oar-I 

Eng to l% aggiegotiola<her The percentage or inhi- 10 1.40 1.7 It- - 03 95 (t011 

bition a determined by the relation; Alaw.ii 1- 0 

5R23%OE tO 044 I I It- 0 5 ci not 
rok ILL 1111-01 v,15111 

Casual hi.6, - J Ues 6.1.5, 20 tlElesl’ 3.43 
ceaoeIall e.iat’ PCR0555 2.5 114 3.13 -/034 25 

IrIs eatel 1 424 2.04 _/- 034 16 405 
.- 

The rsoul obtained for the sgraig 
109 Al ;19-1 042 00’ 

stion with ADP SR 2S4ISA 25 neC k32 - / - 020 IS 
for Be hydroemoride or the acenoic mixture (FCR SR owen 15 125 IS - - (524 53 0.05 
4059), the hydrogen tullatrn of the destro.rotatory I5R 25 1 11 1.4 _/_ ON 07 Ill 
25990 C) and levo-rotatory (2K 2599 C) iSomers on the 013 t 1.13 516 + 7- (59 15 (tIc 

Me hand, and for POt 4059 sod the hydrochioddes of 29 ZIM 5ts It- t.-) II 00(1 

the dextro-rotatory (SR 23990 A) and levo-rotatory t 

SR 25929 A) on the other, are ahowia in Table I; they 
� de,nsanoerate that the Ievo.rotatory isomer Ia inadisor 5) The antitheombotie actLvity or these compounds has 

and that the dextro-rotatory sober is at least as =,I, 
by, bees studied by the test of 97111053 thrombosis on a 

as the racaaistc 
screw thread described by Kmoade T ctal.i,a fliromb. 

TABU I Res U p. 119 (19S0)-
0055 IIVAOIT(TY % 001- FamsIe rat, or 61 tenor type as those pte./ious(y 

PRO- ewtcs arstas tIm. bellow, ha troops Of ID animals, were anesthetized 
DUCT P.O sdstieaad TON  E. 

wills dicihyl ether and 11.1 sccna ,In was isolated after 
u0Ru abdominal 1101101CATION 

A airlaltic sorew Ihrsad 21 one hi,ig ColIsilt i1tg of a 
415 Ii dnitisa dralt. marketed by Dssta (concede) aize N3 30, 

N1x 059 4.43 3.94 39.5 -7- 1.4 Ia OCt 4° sms introduced into the lumen of this vein Just below Isereast 5.07 7.47 17.2 -/- 15 55 U.01t 
17.4 I 3.29 ILl 15 ys t.mi the real bifurcation dccnding towards the lUau vri]ia, 

SR 509490 20 I’ll 31.3 .e /- LI 3 without damo�rng the ILL 1 9 to 20 mm of the length Or 
40 1e56 37.1 -I- 1.7 II a.s thasecess tc aRtetewbftttaedtIst e init\% t 

SR 2399(0 1.25 559 391 ./_ La 5 
11 IS; 204 -.7- U 55 tel protrud cl through the osed stomach onto the sXtSrlur. 

$ 5.94 14.0 It- 1.6 97 t.elt Ad The fill Conned rapidly and frac hours tstce, 
ID 7.49 or I,_ 1.9 99 05*1 under pantoarbiud anesthesia. the abdomen is 

co.l:e 55.4 +f._ 13 
SR 259505 It 3.44 s.c /-1 is ton oponed and ligaterca arc placed abewe and below tho 

It 1.49 4 - /_ L. 5 IS ton sane thread which is withdrawn after Inagitlad mat 

thetslon of the 97111 and he Snlated tlaroitibua Es AOOREGA- to TAX
 weighed. 

19(100(1 The results which are presented is Table III show 

Cyanide03 +7-3 that the levo-rotatory isomer is i,iaueiye in cIlia let. ill 

,AR 5799 2.1 2_IS 94 +7- 3 07 tel contrast to We deatro-rotatory ieonlet titd the race- - 
. Itaant.teI 5 4.14 52+/-0 III 007 

"1Il mate. -S l 32 */ 45) 0 49 01 55 
SR 215105 IS 22.46 tIll +I- I TABLE III 
ax 2155494 11 IN 67+7-1 31 tO’ 

4.45 25+7_S 05 tOil nose 
IS  11 11  15+7-4 02 7*121 .rilR QUA’ --VARIA 
25 22_49 It +7- t 55 be, PRO- P.O Irr( ’EIGHT IT Or lION 

’caDeer aetlit. Ire ,6,sehi 42 r 
ci leela + t_ 4.4419,905007 scresItIlA 5) 

›5 atalea Call 3.5 -/._ 11.3 
��es.seIi056aie6li,,ta9.,Is+7- be In -51 4054599 453 .9 .54 0.50 +7- 1.29 49 5551 
n, vIlleve997 159 0.34 +7- 0.19 44 RaIl 

- 113 15.9$ 1  +7- RIO 24 oeOJ 
For the aggregation wIth cohisger the percentage of SR 755590 32 456 4.17 +7.- 0.41 

iahibitio.a is tEar difference of the slopes of (III curves 65 SR 25ix2 1.23 596 bIt 1,- 0.2 
2.5 ’.52 2.25 +’- 0.22 

representing the vanstion or the optical deal  a 2.54 Ill +1- 0.24 56 1101 
function of time or he contnol and the product to be ID 7.49 0.24 +I- 0.19 0loOt 
tested divided by the tlope of tilt coatsol multiplied by 20 1.3* 1.10 s_/.- 0.13 11 101 
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TABLE lIT.o:outiou& Be 

DOSE 

avXe QUAJ. VAStA 
At PRO- to my wnIogr Ct MAN 

uuCr �d, erb.je beeM� % F’ 5 Ecta 

it 1/- 0.34 11 

S 23950E IC 3.54 1.40 */ 5.1 As 0.fil Ms 
20 169 1.11 ./_- U.L5 40 0(j)] A’ 

- jhi Ctib,59b1 S 
i 

+/_ ,iEdj ,w5 Eoi 
II -59620 ID he 

Os 
For the toeicolo&cal study, the oJmeunda were (3) C 

adnainistered by the Ott) tooth is the form or asuspcn- Aj 
aba the tame volume or water mude up to 0% 
(wvv) safth gum arabic to groups of 10 taMed female IS (4)1 
ratt or he Sve Dawley atraLn weig)aing 20 to 035 AA 
grania. Is 

The nW21*[ or dead ,m.Io xM determined 04 days (5) S 
after the atlminiatration or the co1npomtd under Items. AA 
The lethal dotes thus determineu expressed je weight 20 By 
"(the salt administered, are presented in Table IV; these op 
remus show on the one ALL that the toticity, of the tow, 
racemio mitsre is similar to that of the levororarory jute] 
isomer whereas lie dcxtro-roiatorlJ sonic, is markedly boot 
Dull eorj ajid on las other band, last the toxicity, de- as adr 
pred on Be nature or the acid used to form the III, disc, 

TABLE IV we 
w 

Dli ABSOOIJTEI.EIItAL 
PTh000Cfl Die (I 090 DOSE 

PeR M, 1318 ItL5 Bay 2030 
l,!ta.te) 0445-i747) tate 

SRZjSflA 1357 Iit ita 2200 
04*5-177) 2. 

SR 25990 A Xii 4114 5151 Esc meti 

itS saw C 3257 2591 I’ll 30 (211 

2372-2StS) the I 
SIC 23410 S 1434 4244 4914 9200 1 

(33*5-4211) melt 
i,i (2-cl 

41 the 
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