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Solicitante t. SANOQFI-AVENTIS
. Clase . BSLE 03174345, RALE 047 002, CTOTD 4357004
Fecha aclicitud: 20 de octubre de 20406

1. ALEGATOS CONTERTACION OPOSICION

Yo, Emilic FERRERQ, en mi gondicidén de apoderade de la sociedad
solicitante de la patente de la referencia, por el preszente escriteo doy
regpuesta a laz opogiciones formuladas por:

-1a sociedad LABORATORIO FRANCO-COLOMBIANO §.A., opositora en el
asunto de referancia.

-La aociedad TECNoQUIMICAS S5.A,, opositora en el asgunto de la
referencisa,

-La sociedad GYNOPHARM £.A., opcsitora en el asunto de la

referencia.
2. CONTESTACION DENTRO DEL TERMING LEGAL

El oficic No. 10342, en el cual su Despachc dispuso otorgar a mi
representada térming para presentar sus argumentacionss a favor ds la
patentabilidad del inventc de gque trata el asunte en referencia, me fue
notificade por f£ijacitn en lista el 15 de agosto de 2W0E. Medlante
memorial radicado el dfa 10 de noviembre de 2008, asolicifé plazo de
seaenta (60) dias para atender el oficic No. 10342. Por lo tantso, la
prasente defensa es prezentada en tiempo oportuna.
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El ofigio No. 10343, en =} cual su Despacho dispuso ctorgar a mi
representada términc para presentar sus argumentaciones a favor de la
patentabilidad del invento de que trata el asunto en referencia, me fue
notificads por fijacidn en lista =1 15 de agosto de 2008, Mediante
memorial radicado el dfa 10 de noviembre de 2008, sclicité plazc de
sesenta (60) dfas para atender el oficic HWo. 10343, Por lo tanto, la
pregente defensa e presentada en tiempo oportuno.

El oficio No. 10344, en el cual su Despacho dispuso otorgar a mi
repregentada t&rminoe para presentar sus argumentacicnes a favor de la
patentabilidad del invento de gque trata el agunto en referencia, me fue
notificade por fijacidn en lista el 15 de agesto de 2008. Mediants
memorial radicado el dia 10 de noviembre de 2008, solicité plaze de
gesenta (60} dias para atender el oficio No. 10344, Por lo tanto, la

presente defensa ea preaentada en tiempo Sportunc.

3. RESPUESTA A LAS PETICIONES

Me opongc a las peticiones de las socledades opoaitoras vy oen
coneecuencia, aclicite a es8e Despacho due con fundamento en las
consideraciones de hecho y de derecho que se presentan ©n este eszcrito
4= declaren sin fundamento las oposiciones pregentadas por las
sociedades LABORATORIO FRANCO-COLOMBIANO S.A., TECNOQUIMICAS 3.A. ¥
GYNOFHARM S5.A.

En consscusncia, se deglare gue el invento titulado FOEMAS
FOLIMORFICAS DE HIDROBROMURC ACETATO DE METIL (+) - (8)-ALFA-{2-
CLOROFEMIL) -6, 7-DIHNTDROTIEND [3,2-C] PIRIDINA ~5 ({44}, HIDROBROMUROD DE
CLOPIDDGREL cumple con los requisitos exigidos en &1 articule 14 de la
pecisién 486 de la Comisién de la Comunidad Andina ¥y demas neormas
. concordantgs .

4. FUNDAMENTC FACTICO DE L& OPOSICION

A continuacién procederé a enumerar de wanera resumida los
argumentes gquée 1la opositora LABORATORIO  FRANCO-COLOMBIANG 5.4.
considera pertinentés para presentar oposicidn a la presente solicitud:

4.1 En primer lugar se procede a definir el términc ‘pelimorfismc’ y se

indica que su descubrimiento 8¢ atribuye a Martin Enrigque Klaproth en
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1978, Posteriormente se afirma que la solicitud carece de nivel
inventive toda wvez gue la difraccién de rayes X corresponde a una
téenica analitieca 1til v putinaria en la caracterizacidn de las formas
cristalinas. Segln la opecsitora, 1la caracterizacidn de las formas
cristalinas realizada por el aclicitante, permite a cualquier perscona
vergada en la materia identificar vy caracterizar diversas variaciones

el la estructura criscalina de una molécula.

4.2 La opositora concluye gque la presente solicitud es un hallazgo
previsible ¥ no una invencién, por cuanto gonstituye una propiedad
inherente a la materia en su estado sdlide,

4.3 Adicional a loz argumentog anteriores, la opositora ha citado
cuatre anteriosridades v una definicisn contenida en el FDA Elestronic
Urange Book, las cuales han sido consideradas por la opositora como el
egtado de la técanica md2 cercanc. Ahora hien, log argumentos gle segin
lz opositora afectan la patentabilidad de la presente sclicltud dadas
las diferentes anterioridades son leos siguientes:

4,.3.1 Anterioridad {(FPatente): U5 4,847,285 (Publicada =1 11 de julio de
15831 : ‘rewvela formas enantioméricas dextrorotatorias de clopidogrel vy

de sus 2ales, cuya actividad farmacoldgica es la inhibicidn &= la

agregacién plaguetaria’. geglin la ppositora, la presente aalicitud
carece de novedad pordue 'se egtd frente & la misma sustancia’. Por
Litime la opositora asesura gue 21 la novedad de la presante golicicud
e5td bagada epn las formas B, ¢ v D del compuesto, la anterioridad
mengionada ‘tiene un punto de fuszidn para el bromhidrate de clopidogrel
de 140°C, punto de fusidén idéntico o gque se encuentra dentro del rango
propuesto en la reivindlcaciones 5 g 12 de 1a sgolicitud en tramite, lo
gque  llevaria a pensar dque se  trata de la wmwisma sgustancia,
independientemente de la nomenclatura (...}

4.3.2 Interioridad: Cleopidogrel Antiplatelet Agtiwvity ia Independent of
Rge and_ Presence ©f Atbercsclercsis {Publicada en 15%39}): la opositora
copia el resumen en inglés del articule citade, =1 cual parece hacer

referencia a un estudie clinice de loa efectoz de una dozis de

clopidogrel .

4.3.3 Anterieridad: Acute Antithrombotic Effect of a FPront-Leaded
kegimen of CTlopidogrel in Patients with Atherosclerosiz on Aspirin

&y
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(Publicada en el 2000): la opositora copia el resumen en inglés del
articulo citade, el cual parece hacer referencia a un estudio clinico

de loz =fectos de una dosis de clopidogrel.

4.3.4 antericridad: Hemorheoloagiczal Effects in Subjects with

subclinical Athercsclercsis (Publicada en el 20011: la gpogitora cobpla
gl  Yedumen =0 ingles del articule citado, el ocual parece hacer

referencia a wun esgtudic clinice de log efectos de una dosiz de
clopidogrel .

4.3.5 FDAh Blectronlc Orange Book: se cita una formulacidn Iarmacgurica

de cleopidogrel.

4.4 Por su parte, los argumentos presentades por la  oposikora
TECNOQUIMICAS 8.A. son exactamente Jlos mismes que los preaentades por
la opositora LABORATORIO FRANCO-COLOMBIANO S.A. arriba indicados.

. 4.5 Por daltimo, loa argumentos que la opeositora GYNOPHAREM S5.A.
censidera pertinentes para presentar cposicién a la presente asglicitud

aon los siguientes:

En el escritc de oposicidn ge gefiala gue la presente invencidn,
carece de novedad ¥ aplicacién industrial con  fundamento en una
anteriocridad cirada, la cual corregponds a la mi=ma Ppaktente US
4,847,265, citada por las otras dos opositoras.

5. RESPUESTA A LOS HECHOS ¥ ALEGATOS

A centinuacidn presento a su Deaspacho las razones gue demuestran
que «<ohtrario a 12 sefialade por loa apoderades de las sociedades
. opcoitoras, el invento para el cual se solicita la proteccidn a través

de la concesidn de la patente en el expediente de la referencia, cumple
cabalmente <¢on los requisitos del articule 14 vy demas normas
cencordantes de la Decisién 486 de la Camisién de la Comunidad Andina.

Ademdz, log argumentos que agui se& presentan demuestran gue leos
fundamentos de la opdsitora carecen de fundamento vilido ¥ por tanto,
no pueden ni deben ser tomadoz en cusenta para negar 13 patante

golicitada.
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5.1 Modificacién de una golicitud en trimite: con el objeto de

diferenciar mejor =! cbjete de la presente sclicitud frente a lcs
argumentos de opogicién vy en virtud de lo establecido por el articulo
34 de la Decisidn 486, @e ha modificadeo el pliego reivindicatorio para

presentar 5 reivindicaclcones.
Las modificaciones realizadas son las gziguientes:
Con base en loa documentos sefialados en el Informe de EBasqueda

Internacional, se presenta un nueve pliege reivindicatorio que busca

definir con mayor claridad las caracteristicas técnicas gue hacen

novedosa e inventiva la presente solicitud.

adicionalmente, sSe han eliminado las reivindicaciones relacionadas con
‘ métodos de tratamiento, de marnera gue los argumentos de las oposicicnes
en relacién con la carencia de aplicacién induastrial de la invencidn ya

no aon validos.

‘ 5.2 Argumentos a favor de la novedad de la presente solicitud: de
acuerdo con los argumentos expuestos por las partes opositoras, la

presente solicitud carece de novedad freate a la materia revelada por

) documento US 4,347,265, Ba entonces relevante poner de presente lo

que indica el Manual para 21 Examen de Soliecitudes de Paventes de
‘ invencitn en las Oficinas de Propiedad Industrial de los Paiges de la

Comunidad Andina con respecto al andlisgis de la novedad:

wDara dJdeterminar la novedad de Ia invencidn, &= debe comprokar si
existen anticipaciones del estade de la técnigca  gue  contengan
explicitamente  todag lag caracteristicas técnicas esenciales de la

ipvencidn®.

. De esta manera, a partir de la lectura del documente ¢itado es
posihle establecer que égte describe el enantidmerno dextrorotatoric de
clopidogrel, ilustrado a través de diferentes salea tales come el
hromohidrate (hidrobromure) de clopidegrel en el ejemple 1 {f}. Sin
embargo, este documento no revela ni describe la forma polimdrfica D de

‘ hidrobromura de ciopidogrel, caracteristica técnica que hage novedosa a

la forma polimédrfica reivindicada,
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hzi lag coszas, dado gque el documento D)L noe describe todas las
caracterfiasricas té&cnicas esenciales de la presente solicicud, no puede

ser considerada una anterioridad valida capaz de afectar su novedad.

5.3 Argumentos a favor del nivel inventive de la pressnte solicitud: de
acusrdo con lo expuesto por las opositoras  LABORATORIO FRANCO-
COLOMBTANG 2.2, vy TROMOQUIMICag €.2. la presente solicitud resultsa
obvia para un técnieo versado en la materia., & partir de la materia
divulgada en el estads del arte.

Respecto a la evaluacidn del nivel inventivo el Manual Andino de

Patentes preciaza:

“La pregunta a contestar es si teniends en cuenta 21 estado ds la
técnica en su conjuatc existe alguna indieacidn gue lleve a la persona
veraada en la materia a modificar o adaptar el estado de la técnics mas
cercang para resolver €] problema técnico, de tal forma gque Ilegue & U1
. resultads Gua agtuviara incluido a0 el renor de lais)
relvindicacidnies;”.

A este respecko Y en respussta a los argumentos de las
opositoras se desea poner de presente que ¢omo concepto general, =1
polimorfismo es la capacidad de un compueste para cristalizarse en mas
de un tipo de sistema cristalino, pero el gistema cristalino especifico

en el cual cristaliza un compuesto dado no es predecible.

Como ilustracidén de la no-cbviedad de la exiatencia de las formas
poliméricas puede consultarse el articulo “Dissapearing Polymorphs” de
piinitz vy Bernatein (acg. Chem, Res., 1835, 28. 133-200} ¥y que =¢
présenta como anexo juntce con este memorial. Nétese en particular en la
pédgina 95, segunda columna, el compuesto 1,2,3,5-tetra-C-acetil-/3-B-D-
. ribonufuranosa, la historia de este compuesto e2 inesperada, ya que sSe

ohtienen dos formas polimdrficas en dos lugares diferentes.

Con el fin de identificar el aistema cristalino de un compueasto
dado, ae debe obtener de manera separada para su caracterizacidn. las
formas polimérficas de la presente aplicacidn exhiben caracteristicas
gue son lUtiles en la industria farmacéutica, tales como la no-

higroscopia v la estabilidad.
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2 partir del estado del arte no es posgible predecir la forma
polimérfica y las propiedades fisicoquimicas gue seran obtenidas por

medic de un procesc especifico.

A este respecto, se debe tener en cuenta Jue tratandose de
patentes, el resultado al que se pretende llegar es sliempre conocido,
For cuanto es la solucidn al problema técnico planteade. Por lo tanto,
el conccimiento de que un compuesto presente polimerfismo ne impide
congiderar una forma cristalina eapecifica como carente de novedad vy de

nivel inwventiwvo.

En efecto, solamente la constatacién de gque dicha forma
criastalina ya habfa side revelada y/o sugerida con anterioridad es lo

gue permitiria a un Examinador de patentes cbjetar su novedad y nivel

inventivo.
. asi entonces, la constatacidn de que el polimorfisme exiate no
puede, como en el presence caso, ser fundamento vdlido de una

oposicidn. Mas afn, toda vez gue en las oposiciones presentadas no sge
demostrd que la presente invencidn ya hakfa zido ensefiada o sugerida
con anterioridad, las mismas carecen de fundamento valido para impedit

la patentabilidad del presente invento.

Por lo tanto, 0o &8 posible afirmar gue para un técnico verzadeo
en la materia la presente solicitud sea obvia ¥ por lo miamo posee

nivel inventivo.
6. MODIFICACION DE LA SOLICITUD

Tal come lo indiqué en el capitulo anterior, juntoe con este
. escrito presento Formulario de Modificaciones y (Orrecciones, CON NUSVE
gapitulo reivindicatoric el cual sclicito sea tenido en cuenta por ese

Lespacho.
7. PETICICHES

Con fundamentoc en 1o anterior soliciko a ese Daspache lo

aigquiente:

7.1 Declarar infundada la oposicidn presentada por LABORATORIO FRAMNCO-
COLOMBIANC S.A.
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7.2 Declarar infundada la oposicidén presentada por TECNOQUIMICAS S.A. 12/
7.3 Declarar infundada la cposicién presentada por GYNOFHARM S.A.

7.4 Declarar gue el inventeo titulado “ITILIZACION DE UM DERIVADC DE
PIRAZOL PARA LA PREPARACION DE MEDICAMENTOS UTILES EN LA PREVENCION ¥
EL 'TRATAMIENTO DE LAS ENFERMEDADES RENALES” para el cual mi
representada sclicita el otorgamiento de la patente de invencidn cumple
mson los requigitos del articulo 14 y concordantes de la Decisidn 486 de
la Comisidn de la Comunidad Andina.

8. ANEZOS
rnexcs a este sscrice los siguientes documentos:
8.1 Formularic de Modificaciones y Correceiones.
. 8.2 TNuevo capitulo reivindisatorio compuesto por 5 reivindicaciones.

8.3 Recibo de pago por concepte de la tasa coYrespondiente para

modificaciones.

8.4 Copla del articule “Dissapearing Polymorphs” de Punitz y Bernstein
{Bca. Chem, Res., 19%%5, 28, 193-200).

9. NOTIFICACTONES

Mi representada ¥ yo¢ recibiremos notificacicnes en la Secretaria
de su Despacho ¢ en mi oficina de abogado ubicada en la Carrera 4° No.
72-35 de la ciudad d= Bogeotd, DLO.

Seficra Jefe,

gl Ll e
EMIIL.TO FERRERD
T.F.A No. 31.925

COL0-147765-2654-004-4
COLO-14775-264-008-1
COLO-14775-264 -006-9

W CoOLo-14775-841-028-5
JMEY IMSY ID-14347 7AW WECL14 775
Ho. M-2009-1434774JM5

I
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Industria y Comercio

sup

ERIMNTEMNDIENCIA

Espaciv reservado pard el adhesivo de radicacidn

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

©

D Correccién de Error aterial

SOLICITUD DE:

[-El Medificacian a una soliclud

Nombra: SANOFI — AVENTIS
.@ Sociedad constituida y existente bajo las leyes de
Francia. IDENTIFICACION
SOLICITANTE Direccion; 174 Avenue da France,
Paris 75013, ce. O wr O
Francia ce. L[] owe O
Domigitio; Paris, .
Francia Nimero:
Teléfonn: 546 09 70 Fax: 24940 70
E-mail: clientesimcavelier.com
- IDENTIFICACION -
Hombre. Dmilic FERRERD
Direccidn: Carrsra 4° No. 72-35 C.C. nt L
REPRESENTANTE | Teléfono: 347 38 11 Fax: 2178211
O APODERADO iy | , ce. [ ow O
E-mail: cavelierfcavelier.com
Mamero: 438.018 TP 31,928

@ Nuamero de expeadiente:

08.106.506

©

Descripcion de 12 commeccién o modlficactan solicitada:
Presento nuevo capiulo revingdicatorio compussto por S refvindicagiones oon & fin te supersr las

objeciones presentadas por las Sociedades Opositoras a la presente solicitud de patente y pide

respetucsamente que el examen de patentabllidad sea realizado sobre estas nuevas reivindica-

clones presentadas.

Comprobants de page No.

09-8,129 Fecha:

2 de febrerg de 2008

O,
O

personas juridicas.

Anexos

Poderes, si fuers &l caso

Comprobante de pago de |a tasa por $111.000, por concepto de medificaciones,

Documento que acredita |a existencia y represanitacion legal de 1as partes, cuando sean

&

NOMERE:

EMILID FERRERD

FIRMA: =

% o

FATIR W it - N Sy




REIVINDICACIONES

1. Forma polimarfica D del hidrobromuro de acetato de metil {(+)-{S}-a-(2-clorofenil}-6,7-
dihidrotieno(3,2-Clpiridina-S{4H).

2. Forma polimorfica D del hidrobromure ds acetate de metil {(+}-(3}-a-{2-clorofenil}-8,7-
dihidrotieno[3,2-C)piridina-5(4H) segdn la reivindicacion 1, que posee un espectro FTIR
con picos en alrededor de 456, 723, 756, 1647 y 1748 cm™.

3. Farma polimérfica D del hidrobromuro de acetato de metil (+)-(5)-a-(2-clorofenil)-8,7-
dihidrotieno[3,2-Clpiridina-5{4H)} segan la reivindicacion 1, que presenta un patron de
difraccitn en polvo de rayos X sustancizimenie como se describe en 1a figura 1D,

4, Forma polimérfica D del hidrobromure de acetato de metil (+3-(S)}-a-{Z2-clorofenil)-8,7-
dihidrotieno[3,2-C)piridina-5(4H) segin la reivindicacién 1, que posee un espectro FTIR

sustancialmente comao en la figura 5.

5. Una composicidén farmacéutica que comprende un compuesto de acuerdo con una
cualquiera de las reivindicaciongs 1 a 4, junto con un portador, coadyuvante, diluente, o

vehicule farmacéuticamente aceptable.

JMSLMSID-143511VWWPC14775
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Disappearing Polymorphs

Jack D. Dunmrz® !t AND JOEL BERNSTELN®+

tirganic Chemistry Laboratary, Swiss Federal Institute of Technology, ETH-Zentrum, CH 3088 Zurich, Switzerland,
and Department of Chemistry, Ben-Gurion University of the Negev, Beer Sheve, Iareel 54565

Rarveitred November I, 1934

Introduction

When a compound exhibits polymorphism—the ex-
istenee of more than one cryatal strueture—it may be
important to obtain & particalar polymorph under
controlled and reprodusible conditions. However, thas
is not always easy to achieve, Tales of difficulties in
obtaining crystals of a particular known form or in
reproducing results from another laboratary (or even
from one's own!) abound. Indeed, there are cases
where it was diffieult to abtain a given polymerphic
form even though this had previcusly been abtained
rortinely gver long time perioda. Severs] monagrapha
contain explicit or passing refcrences to thess prob-
lems,’ but much of this lore has gone undacumented,
especially in the last 30 vears or so. In this Account
we present and diseuss old and new examples.

Crystallization is a process taken for grantsd by
most practicing chemists; the majority of the tech-
nifques were developed long apg and are desccibed in
all standard laboratary textbooks. [t is the standard
method for purifying solid compournds, and chemists
generally believe that thay can control the process, at
least when it yields the desired product. What is
disturbing about the phenomencon of disappearing or
eluzive pulymorphs is the apparent loss of control over
the process: we did the experiment last week and got
this result, and now we cannot repeat it! This kind
of atatement can lead to raised eyebrows or even to
outspoken expressions of dishelief. We have oureelves
experienced the frustration of mot being able to
reproduce an experimental result that was undoubt-
edly ohtained earlier.

Cryetallization: Nucleation and Growth

The process of eryatallization of & eompound from
solution or from the melt is poorly understood. At
least two stages must be distinguished: the formation
of a criticel nucleus and its subsequent growih., The
firat atep is decisive in that it can be regarded as being
sasveiated with o free energy of activation and iz
therefore rate lmiting, Under suitabls conditiens,
that step may be delayed almast indefinitely. For

wack 3. Dynilz wags borm in Slasqow, Scelland, i 1823 erd shudled cherrrsiny a2
lasgow Univaraity. Fqllwleyg & decads of peesttocional sudiea at Qxiord, Caftech,
WIH, and tha Feyal Ingiulion, Longan, he moved 19 108 ETH ir Zurigh 35 professor
af chameeal cryslaliegraphy. a past ba hald untl his ratiremen: in 1630, Ha 13 Iha
authar af XaRey Ana Siruiure of Orgame Molsewss (1676) and (Wil
E. Hailbrennes Aattactions an Sypmmain i Chemsind... and Ehawhera (1633),

Jeal Ewmistain was bom in Glevaland, OH, In 841, Ha rgpaived his 8.4
ehriry Ireer Ceenes, LIniveraiy in 1962 and PR,D. it pRysical ehamisdry frem e
ir 1987, Fellowing postdoctorel atints in chamece? ervatallogeapy al UCLA wih K.
N. Truabiloed and arganic salld siea sharmiziny g1 e Weizmann (nsbhls with G. 4.
J. Behmiich he moved 10 1he Ban-Gudon Utiveesiy of the Nagew In Basr Shesa
leregl whare g ic nvar cEafEcear al chesmlabed =is ragaaieh -nrarasie Eeliod a

inatanse, Faraday? phagrved that malten sulfur in a
fask cooled to room temperature did not entively
solidify. When a drop of the fluid material was
tonched, it immediately crystallized; untouched, some
drops were retained for a week in the fhuid state
Faradey noted that this supercosled state of sulfur is
analogous to that of water cooled balow its freezing
point, although the temperature differance is much
greatey (the freezing point of sulfur is 119 *C); De
Coppedl found that samples of salol (phenyl salicylate)
could be kept in the liquid =tate at room temperature
for periods of several years® When nucleation is
rapid, the frmeation of many woclel leads o many
crystals, whereas slow nucleation tends to produce a
smaller number of larger crystals. Of course, stirring,
shaking, or other disturbances of the liquid phase
during the erystallization process can affeet the out-
come.

A striking case where nucleation wag decisive in
datermining the yesult of o cryetallization awperi-
ment has been described recently.* Sedium chlorate
(NaCiy) crystallizes in the chiral space group P203;
that is to say, individual crystals of this substance may
oceur in enantiomerphic forms. Normally, crystal-
lizetion from sclution preduces the enantismorphs in
roughly equal numbers. Kondspudi, Kaofman, and
Singh* found, however, that stirring an aquesus
aolution of this substance leads te a predominance of

* Copregpimdence mny be directed to either authar.
tETH

t Ben-Jurion University.

(1) Buckley, H. E. Create!l Gromth; Wiley: New Yook, 1951, Tipaon,
R. &. Crystallizabion and Becrystallization. In Techuigue af Ur{ranic
Chamiatry; Weinsbarger, i, Ed,; Interecience Publishers, Ine: New York,
1958; Volumea IT1, Part I, Chapter IIT, pp 336552 Helden, A, Jinger,
P, Cryetals and Crostal Grawing, Doobledey: Maw Yook, LI

(2] Faraday, M. Exparimenta! Researchen in Chemisrrey and Phyalos;
Tevior and Franzis Lenden, 1853; p 212, On the foltewing page, Feraday
apalogleed for not having srkavwledged chaarvationa alag similer lines
mada aarller [in LA13) by 3. Ballani: “I very fully join in the regret.that
ecientifly men do not krew more perfectly what has been dana, or wrhat
thelr companions are doing; but 1 am afaid the relsfortune is tevitablo,
It in certninly impoeaible for any petson whi wishes to apend 8 porticn
of hig tima 19 chemical expedment, to read sll the boska and papers
thak mre published in connection with his pursuit; shelt aumter is
lrmenee, 40d the labear of grimmuering aut che fen experimental ond
thearetical truthe which in maey of themn ace embwrressed by a very
lazge preportion of uninterestloy matter, of imegination, and af errar,
ia auch, that modr persony who try the experiment are quickly induced
to make & deloction in their reading, and thus, inadvartently, at times,
pasa by what i3 really geod” Sinse Feraday's dmaa, theae difficulties
have muleplicd out of uﬁl prngqrt;iﬂn. but we may stil! use his words to
]apci:nm ta AnY Aciantista whaoss works weo may similatly have awver-
aokced,

(3 Dta Coppet, B, L-C. Ann. Chibt. Phys, 1807, 16, 457, “La surfusion
dure dane depuls benthe & une® Ik anothac ssgariment, de Cogpat
reported that & sample of sodine selfhe, supersaturated with raspect
ko tha decahydrata, had etlll not coystallized wftor 26 years In general,
the higher the tataperakure ke which the Haquld was mdsed snd the longar
the rime it weg held &t high temparaturs, tha mere resistant the liquid
wis to erygtallizetion, Heating a liquid deavoya regidual srder.

(41 MeBeido, J. M.; Carter, B, L. Angere, Chen. 1891, 103, 225 Angee
Ohitre. [mi Ed, Enel, 1881, 30, 294,
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crystals of one handedness, sometimes right, some-
times left, but not depending on the direction of
stirting. In checking this result, McBride and Carter®
gshowed by video recording that a single nueleation
event can produce almost all of the crystals formed:
“...Crystals begin nueleating at random, but the first
cryetal to he struck by the stirrer clones hundreds of
thousands of new noaclei. Growth of 3n many nuelel
goom lowera the concentration of the zalute below the
threshold for spontanecus formation of primary nuclei,
so that there is ng way to begin crystallization of the
enantiomer.”

Seeding

One way of influsncing the crystallization process
is by seeding, and here we need to differentiate
batwaen what we may term infentional and aninten-
tional seeding. Intentiong] seeding is & commun
practice among chemiste who wish to coax crystalliza-
tivn of & compound 1o sohation or from the malf;
small erystals or crysiallites of the desired material
(#eeds) are added to the system. In this way, the rate-
lirniting nucleativn stap, which may he extremely slow,
is girgumvented, For thie method to be applied, it is
of courae necessary that a sample of the crystalline
material ia available; that js, the componnd must have
been already crystallized in a provious experiment,
When polymorphic forms of a substanee are known
to poogr, intenrione) steding with one of the poly-
morphs is 4 useful and often the most sucressful way
of preferentially producing it rather than the other.

Sesding may also occur if amall amounts of the
crystalling materia] are present as contaminants’
unintentional seeding.* Unintenticnal seeding is often
invoked as an explanation of phenomena which oth-
erwise are diffieult {0 interpret. We shall argue in
favor of this explanation, altheugh there ia no con-
eTFUS ADOUT the size and range of activity of such
seads, which have never actuaily been directly ob-
served.” Estimates of the size of a eritical nucleus
range from & few tens of molecules to a faw million
molecules.f With a size of about a million molecules,
even a speck (107% g) of a compound of molecular
weight 100 sontaing approximately 1€ molecules,
sufficient to make 101" such nuclei. One can think of
local seeding, whers the contamination may apply to
the experimentaliss clothing, a portion of & room, an
entire rpom, a building, or even, with increasing
degrees of implausibility, to & district, & town, a
country, a continent, and so on. In the limit we have
what has been proposed as universal geading (plan-
etary seeding would be a more accurate expression),
where the whole planet is assumed to he contami-
natad.® A seed that promotes formation of a cryatal-
lization nuclevs need not necesgerily ba compesed of
the same molecales as the compound thet 8 W be
crystallized. Specks of dust, smoke particles, and
other amall foreign bodies can a0t as deeds in promot-

(6} It ip well-knowp that it is aften difficult to cpvatallize & nawly
ByBthenized compoubd, Sybapquant, oqpstollizations way be casier
because of khe prefenca af aniceblo asedn,

(7Y Cnemlaes and physiciegs bewe Jong bectme aoruatomad ta postilat-
ing medels gn explaoetiond for phenomena that conaot ba directiv
abssrved. The axistence of ebomk W perhap? the ¢laawic wxample.

B Mulii, J. W, Orpeteflizatisn, Srd ad.; Buttsreorth-Heinemen
Lid‘-\:J Ejl.‘fard,i?ﬁ%: FP 152—13%.
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ing crystallization, which is the reason laberatary
chemista often scratch the walls of a glass vessel with
a glass rod to eneouraga a solute to crystallize, '

Palymorphism

We have mentioned the phenomenan of polymaer-
phism, which i& commonly undersiced ae connoting
the ability of a compound {or of an element) to
crystellize in more than one distinet cryatal strusture.
According to MeCrone,!' “A polymorph is a solid
crystalline phase of a given compound resulting from
the possibility of at least two different arrangements
of the molegules of that compound in the solid state”
Because polymorphs have different structures, they
may differ greatly in density, hardness, solubility, and
optical and elackrical properiies, og, dlamend and
graphite are two polymerphic forms (alletropes) of
carbon. Many compounds are known te erystailize in
polymerphic forms. In the inorganic and mineralogi-
cal fields, these sotnetimes have different names, ..,
Zn8, wurtzite and aphalerite; CaC{s, calcite, arago-
nite, and vaterite; TiOg, rutile, brockite, and anatase;
but, mere generally, different polymorphic forms are
denoted by letters, A, B, Cor o, 3, v, ete, or by Boman
moanerels, 1, 11, TH, ete, depending on the preference
of the discoverer. MeCrone!! has provocatively sug-
gestad that “every compound has different polymar-
phic forms, and that, in general, the pumber of forms
known for a given compound is proportionsl to the
time and monay spent in research on that compound.”
In swpport of this, MeCrone observes that many
eompounds of industrial importance (ie., those on
which a great deal of time and money are spent) ars
Ynown to exnibit polymorphism: siica, iren, ealthom
silicate, sulfur, snap, pharmaceutical produets, dyes,
and explosives, Such compounds, unlike the vast
majority of compounds that are jsolated, are prepared
and erystallized not just once but repeatedly, under
conditiene that may vary slightly from time to time,
S8imilarly, in the blemolecular area, where much time
and effort is invested in attempts to cryetallize pro-
teina under many slightly different conditions, poly-
morphitm is frequently ohserved ! The uriversalify
guggested by MceCrane's statement may, however, he
conmiderably tempered by the fact that fewar than 5%
of the compounds in the Cambridge $tructurel Data-
base {CSD) are known to be palymorphie (although it
must be admitted that crystallographers typieally
chogae ane crystal specimen from their sampls and
leave it at that). Moreover, some very widely studied
compounds have shown no evidence of polymeorphic
hehavivr, sven though they have been crystaliized and
handied for many vears upder a far-ranging variety
of conditions; naphthalene is an example hai im-
mediately comes to mind.

Hare we shal] be concerned exclusively with maleg-
ular erystals, where the melecule may have the same
shape in the two polymorphs or it may have a diffarent
shape, resulting in what has been termed “conforma-

(101 "Auch day Reibwn mmit sinem Glasgteh apn dor Wandung dea

erhaf Welaw, an deren Torhndonsein die Craaliamite
gabunder {6t." Organikum; VEB Duatecher Vertag der Wisgsnachaftan:
Berkin, 1977; p 486,

{117 MeCrove, W, O, Polymoarphtart In Physics end Chembasry of the

Grgznic Solid Secee; Fox, T, Labes, ML B, Woissberger, A, Eda:

Intaracience: Naw York, 1968 Val. I, pp T26—76T.

(1F) For exampte, secording to the Protein Data Bank (diatribuked
i i . Ea-i i Bl s e Al

DR = PP P T T R




Disappearing Polvmorphs

Free Fnergy

Froee Energy

Ace, Chem. Res., Vol 28, No. &, 1805 18B

Temperalyre

Temparpturs

Figure 1, Free energy va tamperature dingrama for two polymorphs, with crodsing points where their free energies cross: lefi,

enantictropic syetém; right, monoiroplc ayater.

tional polymorphism” 1?2 MeCrone's criteriont! is that
polymerphs are different in crystal structure but
identical in the liquid or vapor atates. This implies
that crystale sontaining molecules with different
atomic arrengements are to be classed as polymorphs
if the maleeules concerned interconvert rapidly in the
melt or in splution to give the same egquilibrium
mixture. Thuas, this definition would encompass not
only conformational isomers but all knds of isemers
in dynamic equilibriom. In phase-rule terminology,*
the various polymorphs and the liguid ohtained by
melting them constitute a one-component syatem (or
& two-component systery if we conaider salution of the
polymorphs in a given solvent).

Clearly, this definition ia not completely satisfactory
end [saves several kinds of berderiine cases open: are
syn- and grii-oximes in the solid state to be classed
as polymorphs or as separate cumpounds? What
about the varioys molecular species involved in the
complex equilibria among open-chain and eyelie forms
of saccharides (¢onatitutional and configurational poly-
morphs}? How long are we supposed to wait for
equilibriurm to be established? Should different hy-
drates or solvates of 4 given compound be classified
as polymorphs? (The term psaudcpelymorphizm has
heen propoded to cover such cases.] Definitive answers
to these and similar guestions cannot be given, they
depend on one's point of view. [n the same way, there
seema to be o uneguivocal way of distinguishing
between polymuorphic transformations and solid-state
chemieal reactions. There are borderline cases that
shaw characteristic features of both,

In molecular crystals, free energy differences be-
tween palymorphs are usuaily quite small, a matter
of = few kilocaloriss/meole at most,!* and depend ¢n
temperature, mainky because of the entropie contribu-
tion to the free energy. Because of the thermodynamic
relation G = H — T, the form with the higher entropy
will tend to Become the thermodynaniivally more
gtabla form as the temperaturs ia raised (Figure 1},
Thus, over a small temperature range, and particu-
larly between roum temperature and ihe melting
puint, one polymorph or ancther can change from
being the stable form to being metastable. If the

(13} Beragtern, J.; Haglar, A T. . Am. Chara, Soe. 1878, 100, 673,
Bernmiein, J. Conformaticnal Pcismurphjsm In Qrgamic Soiid Sade
Chemstry: Dapicrju, 3., Ed.: Studias in Chgenic Chemistry, Vol, 32;

thermodynamie transition temperature iy below the
melting point, the polymorphic system is known as
anantiotropic (net to be confused with enantiotapic, &
term mpplied to atoms or groups in 2 molecule that
gre related by an improper symmeiry operation but
not by & proper one, e.g., the two methylene H atoms
in ethancl) apd the transition is in principle reversible;
if the transition temperature is ahove the melting
point, then the system is monotropic and the tranat-
tion can take placs ¢nly in one direction. A matastable
form can persist for years, or it can undergo spontane-
ous tranaformation to the stable form.

Mechanisms of Polymorphic Transformations

The title of this section promises more than it can
deliver, becaze the mechanisms of polymorphic trans-
formations in molecular crystals are largely unknown,
The one type of transformation for which some level
of understanding can be claimed is order—disorder
transformationy, where the high- temperature phase
has essentislly the same molerular arrangement as
the low-temperature one and differs from it anly by
an increase in the crystallographic site symmetry of
the structural units. This infrease in apparent mo-
lecular s¥mmetry is due to an increase in crystal
dirorder such that the space-averaged, tims-averaged
digiribution of maiter has a higher symimetry than the
ingtantanesys distribution in an individual unit eell.
The reverse transformation corresponds to the onget
of an ordeving process. Such trangitions ares usually
classified as “second-order” from the thermodynamic
point of view, and, since they are virtually the only
ones that can be handled on a theoretical basis, they
receive the most attention in texthooks, From reading,
one might even pet the impression that order—-disorder
transfortnations are the pratotype of phase transitions
in general, but this is not the case,

Preaumably, as in the primary crystallization proe-
ess, the mechaniams of most solid—solid transforma-
tions invalve the formation of critical nuclei of the new
phase, followed by their growth. According to My-
nukh,!® the nucleation step is critically dependent on
the presence of “suitable” defects. Depending on the
natire of these defecta, nuclei of the new phage may
be formed at different temperatures and grow at
different rates. Thus, defects in the initial erystal
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lyzing) nucleation of the new phase. Indeed, in some
cages, the tranaformation can ba induced by mechand-
cally introducing defects, for example, by scratching
the surface of the crystal with a pinpoint. On the
other hand, there are also examples where the trans-
formartion is virtuatly instantaneous (and in one case
even reversible), causing the crystals to “jump”.l”

Splid-state transformations in molecular erystals
often show a high degree of hysteresia. It may be
necessary to heat the low-temperature form to a
temperature well above the thertnodynamic transition
taraperature hefore signa of phase transformation can
he detected. Even when no solid—solid transformation
of the low-temperature form occurs below the melting
point, this is not aufficient proof that the gystem is
mongtrepic; the transformation may simply be too
sluggish to be chserved Similarly, transformations
in the reverse direction, produced by cooling the high-
temperature form, are also invariably accompanied by
hysteresis. This can be a0 severe that a high-tempar-
ature form can sometimes ba kept indefinitely at
temperatures weli below the transition point. Thus,
X.ray structure analyses at 100 K have been mada of
erystal phases more than 200 K helow their thormo-
dymiamic vange of stability 18

Vapishing Polymorphs

Woodard and MeCrone!? deseribed ssveral cases
where, after nueleation of a more stable cryatal form,
a previoualy prepared crystal form could no longer be
thtained. Dther examples were deacribed by Webh
and Anderson,® who wrote, “Within the fraternity of
crystallographers anecdotes abound about erystalline
compounds which, like legendary beasts, ara obsarved
once and then never seen again.” In a sober comment
on these views, Jacewicz and Nayler®! criticized some
of the mare exaggerated cleims, While admitting the
role of seeding in promoting nucleation, they argue
that the disappearsnce of the metestable form iz a
loca! and temporary phenamencn and eoneclude that
“any authentic crystal foro: should be capable of being
re-prepared, elthough selection of the right conditions
may reguire some time and troubls”

In most of the examples cited by thess authors,
relevant guestions are left unanswered. Many chem-
jsts remain skeptical about e subject that calls into
guestion the criterion of reproducibility e & condition
for acceptance of a phenomenon as being worthy of
scientific inquiry. Nevertheless, there are well-
doromenied caaes of erystal forme that ware ohasrved
over & period of time but not thereafter, having heen
apparently displaced by & more stable polymeorph. The
relevant. literature i6 scattered and almost impossible
to find by subject gzearches. In the remaining space

(171 Gigg, 7.; Gigg, R, Psyne, 8. Conant, B J. Chem, Sor, Ferkin
Tyeny. 1, VORT, 2411, Diag, 1 Herhat, B Preefoe, ¥, Fobos, By
Saengar, W. Acte Crvttallogr, Seml, 3 1091, 47, 739, Btainer, T.: Hlogitha,
W.: Sasmger, W ) ﬂﬁr Ihid., in props. Famir, 3. Bermmtels, J,;
Groepwoed, O J, Mol, Crrel, Lig, Cryal, 1804, 242, 188, Eutar, M. 0
Seidel, & R J Am. (hem, Soc, 1883, 105, 641. Kohne, B; Pracfs, K.
Manm, . Chistea 1088, 42, 139,

13 For sxample, the white high-temparaturs modiflcatlon of dipethyl
4,6 dichlaroe-2,S-dikydroayterephthalats, nnatable below abeut 340 K
cryatal Atrietiurs analyeis at 38 K Yang, @ -C.; Richerdion, b, F; Dunits,
I Tt Asta Cryaegifagr., Sact. B 1089, 45, 312 Richardacn, ML F.; Yend.
R0 Nn-.-ntn:-'-Brag%gr, E.; Duanitz, I, Do Foid. 1880, 46, 553,

{190 Woodurd, & Ir; MoCrane, W, C, JF. Appl. Orygtaliaer. 1978, 8,

Dunitz and Bernstein

we review published examples, present some new
results, and try to put the subject into perapective. We
hegin with one of the best-studied examples.

1,2,3,5-Tetra-0-acetyl-f-o-riboforanose {I). The
early histery of this compound reads like a mystery
story. As first prepared o 1946 in Cambridge, Eng-
land, by Howard, Lythgoe, and Todd,** the compound
had melting point 58 °C.

Al DA
Q0

Aol QAC
I

Virtually the same melting point was measured for
material prepared by & different method in Jena by
Bredereck and Hoepfner.?® When several batches of
the same material were prepared soon afterward
{1949} in a different laboratory on the other side of
the Atlantic, in New York, by Davoll, Brewn, and
Vigeer  the first thres preparations had melting point
56—58& °C, but the fourth run yielded material with a
diatinetly higher melting point, 85 °C. Arcund the
same time, it Jena, by direct acetylation of ribose,
Zinners® obtained a mixture of two tetraacetyl derive-
tives, one the ribopyrancse and the other the ribe-
furanose, with a melting point of 82 °C for the lattar,
The two high-mslting compounds appesared to be
identical, althpugh the naturae of the structural dif-
ferance batwesn them and the low-melting form was
unknown. So far, so good, innumerable examples of
polymerphism are known. The low-melting form can
be called A, the high-melting one B,

Aftey some time, however, the meling points of the
carly New York preparations had risen to 85 °C, and
it was no Jonger possible to prepare the A form.2 A
sample of A was sent from Cambridge, but when it
wag exposed ta the air in New York, in a laboratoery
that contained samples of B, the crystals of A rapidly
became opaque and transformed to B. In the mean-
time, wansformation of A to B wae also found to have
taken place in Cambridge. Since the A form could no
longar be obtained in the New York lahoratory, firther
experiments involving this form were moved to distant
Los Angeles, where it was shown that when 1 gof A
{melting point 57 *0} was inoculated with 1 mg of B
{rnelting point 35 °0), the meliing point of the saomnple
wae raised to 7577 *C within 2 h and to 77-78 °C
overnight.?* Similar phenomeng were ohserved in
Manchester.? Low-melting A was first cbtained, but
when B was intreduced into the laboratory, the whole
of the material had the higher melting point and the
low-melting form could ne longer be prepared.™

The scene now changes to Philadelphia, where
Patterson and Groghene® (the same Patterson as in
the Patteraon function used in crystallsgraphy) tock
on tha tagk of messuring X-ray diffraction data for the
two crystelling forms, Low-melting A was found to
be monoclinic, space group P21, and the erystal was

{22) Howard, 3. A; Lythgoe, B2 Tedd, A B, o, Chatn. Soc, 164Y, 1082,

{281 Bredereck, H, Haapfhet, B. Cher. Ber. 1088, 47, 51.
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Figure 2. Steraoviewa of the twy forms of I [n bath cgses the view is on the plans of C1-0—C4 of the furancse ring: upper,
mumutimie A fuet, lower, orihorhonnric B furm. For darity, anVy ceecon atome BTy labeled,

sufficiently stable to lagt for 7 weeks. At the end of
this time, crystals of B were intreduced into the room.
After three days, the A crystal was unchanged, but
when powdared B was aprinkled over the A crystal,
the latter transformed completely to B in a few
minytes, The transformed meterisl still had the
external shape of the original A crystal, but it was
opaque and palycrystalline with no preferred orienta-
tion of the crystallites. Crystals of B were found to
ba orthorhombic, space group F2212;, with gquite
different cell dimensions from A Patterson and
Groghens noted that the molegular volume inereased
by ebeut 24 during the A to B transformation (A,
353.9 A% B, 392.5 A%}

In the early 19503 it wonld have been a major
undertaking to determing the atomic arrangament in
these noncentrogymmmetric crystals by X-ray analy-
ala, and it was only some 20 yeard later that the cryatal
striucture of form B was deterrined ® The authors
made no mention of the other polymorph. Essentially
the same strocture was found by Poppleton,® who
commented that an attempt to prepare the *rare” A
fortn by application of high pressure was unsuccesaful.

Comparison of the strustures of the twe forms only
becama pooaible when the elusive A form wae obtained

271 Tha state of affaira wai summarized by Brawn et al. {Begwn, 3.
B.; Davall, [ ; Loeny B A Bisehem, Prep, 1985, 4, T3 aa follows: “The
§nrm et raported melted at 5H* or 36 and the Torm melting at 54° wed
inlblatly tertned the B form. A numket of [aboratorios have sbaerved the
tranefprnatlon of the low melting inta fhe high molting farm and once
the latter 19 cheajned the former 13 mor aneountored.” Far another
contemporary acconint of the confualon, see: Cherend, W. G2 Stasey, M.
In Tha Nueleie Acids; Chargaff, E., Davideon, 4. B, Eda.; fcafamis

in Budapest and its crystal structure deterinined.!
There is n¢ simple structural relationship betwesn the
two polymorphs; the cryatal packing is quite different,
and although the ribose ring and its directly attached
atoms are nearly superimpesable, the molecules adopr
differant conformationa with reapeet to the orienta.
tions of the acetyl groups about the bends C2-02,
0303, and C5—05 (Figure 2k

Acgording to force-field caleulations® the intra-
molecular nonbonded poiential energy of the form 4
conformation is lower than that of the B conformation
by 15.7 kd mol~!; that is, the mere stable molecuiar
structure is found in the lew-melting polymerph, This
ia reasonable, becsuse, 83 mentioned earlier, the
thermodynamic atability of & high-temperatare form
must be due to its higher entropy rather than to its
lower potential energy (sce Figure 1) The increase
in molecular volums on going from the A to the B form
is congistent with this.

In spite of all the work done on this system, we still
4o net know the thermedynamic transiion poind,
where the two free energy curves cross. Fram the
many instances where A has been reported to trans-
form spontanecpsly to B, we can infer that the
trangition point lies semawhat below normal labora-
tary temperature. Thus, form A iz likely to have basn
present as a metasteble apecies during most of its
existence. In spite of its thermodynamic instakility
with respect to form B, it may have tendad to crystal-
lize firgt from solution because of a more rapid rate
of nucleation, a kinetic factor. Onee formed, the
crystals of A may endure for a longer or shorter period,
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The solid-state transfprmation to B may take place
spontaneously, or it may be catalyzed by the presence
of seeds of B. In subsequent crystallization experi-
ments in the same laboratory the presence of B seeds
will circurnvent the kinetic advantage of form 4; onee
auch seeds are present in the laboratory attmosphers,
the lower solubility of thermodynamically stable B
rust tip the balance in its favor, resulting in the
virtual “disappearance” of metastable A from labora-
tories “contaminsted” by B.

It is alan poasible that, when first prepared, the A
form was preferred thermedynamically as well a3
kinetically. Although normal labaratory tamperature
is Towadays taken aa around 23 °C, thiz can by no
means be taken as typical of former times,*? Hesides,
the immediate postwar period was marked by severs
fusl shortages in Burope. British and German labo-
ratories at that time must often have been consider-
ably colder than 25 °C, except in warm summer
weather, Was form A obtained in Cambridge and
Jena during cold weather conditiona, when the ambi-
ent temperature fell below the thermedyneamic transi-
tion point? After so many years it ig difficult to find
L,

Thers are clearly many questions left unanswared,
and this ia typical of the information that can be
gathered today from the literature about these phe-
nomene. The accounts of the optical rotation meas-
uraments are particularly confusing. For example,
Davoll, Brown, and Visser™ reported that when a
methanglic solution of & was inoculated with a minate
amount of B, the specific retation [alp changed fram
ghat =357 (the normal vabes for solutions of Ad
ghout —13.6° (the normal value for sclutions of B Tha
guthors were somewhat at a loss to explain this, since
they congidered o, £ isomeriam at the anomerig carbon
atom te be unlikely {although we shall encounter
examples later), In contrast, Farrar¥ found that
golutions of the two forms in chloroform hed nearly
the same specific rotation [o]p of about —12°, the value
gapected for B, From this result, correctly as we now
kngw, Farrar considerad the difference between the
twa forme to be mersly one of dimerphism in the solid
astate; equilibrivm among the various conformational
gtates is attained rapidly in chleroform solution,
regardless of whether the solution is prepared from
the & or the B form. What about the different results
in methanolic solutions of A and B? It seems mast
unlikelv that interconveraion would be alow encugh
to be obeervable from optical rotation measurements.
Our tentative eonelugion is that these measyrements
are anreliable.

Benzylidene-di-piperitome (I1), The compound
was first prepared in Svdney, Australia, in 1821 as
lairge pale yellow prismas {mp 68-60 *C, o form). After
z second form appearad (mp 6364 *C, yellow rhombic
priams, # form}, it was difficult to reproduce the

Oy
CH,
L]

Dunifey and Bernstein

form were carefully determined 3 Beveral yeara later,
in 8t. Andrews, Sentland, anly a third palymerph (mp
69—70 *C, faintly yellow small needles, ¥ form) could
be obtained * and it was found that a and § transform
readily ints ¥ “by ineculation” (seeding). Unce seeds
of ¥ were present, even intentional seeding of solutions
or melts with o or 3 seeds yielded only the y form,
The authors wrots, “It seams clear, however, that the
fortuitous presence of a nucleus of the v form is
sufficient t¢ suppress the production of the o and §
forma: such nuclei may have been earried from one
building to another in the two sets of 5t Andrews
experiments—for example, on the clothes of tha
speTRtaTE—IN Splke of precausions.”

In 19R7, the same compound was prapared in
Bangalore, India,®® by the same method as used in
Sydney.?® Only the o form was obiained and used in
golid-state photochemical reactions. The authors wrate,
*Innarnerable attempts to phtain the § form were
met with failure”, and they did not even mention the
y form.

Benzocaine Picrate (III}. A low-melting {132 *C}
form has been nsed as a pharmacopeial standard. ¥ A
higher-melting (162-163 *C) form is obtained by
drving this material at 105 "C for at least 1 h or by
vacuum drying/sublimation (100 °CY 0.1 mmHgh¥
Experiments in two laboratories showed that, ance the

CODGH, NGs
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latter form had been chtained, the lower-melting form
would no longer be prepared. It was realized that
draatic measures were called for. All samples were
discarded, equipment and laberatory benches were
washed, and, following & waiting period of 8—12 days,
the low-melting form could again be ohtained. This
“purging” procedure was followed several times with
repraducible results.

MeBbigee {IV) and Mannoae (V), The Pfanstiehl
Chamical Company, in Waukegan, IL, specialized in
isolating and purifying natoral produeta. One of these
was the disaccharide f-melibicss IV, with erystalliza-
tign as the finat parification step. The produckion ran
inte a problem:® “Then one day, for no apparent
regapn, the melibioss turned out to be of the & variety,
I'ry as they might, the Pfanstiehl chemists could not
gat & batch of melibiose to crystallize in the 5 form.
They finally concluded that mere traces of the o form
in the air or on the equipment were encugh to seed
the solutions, but where it came from was never

[32) Ax mry indicution of earlier typical [abaratory temperatures, it mey
ke racallpd that the taloris wes defined ma the amount of heat necessary
o ruise 1 g of water by 1 *C at 16 0.

[33) Read, J.: 8mich, G. 5. JJ. Chem. Soc. 1821, 125, TT3.

(14) Dawar, J.; Morrisen, T R Read, J, <, Chem, Soc, 1936, 1588

{35) Kamagapushna, D.; Eamemurthy, V.. Yankstesan, K Actg
Cryatelingr., Fect, r 1B87, 43, 1128,
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Dizpppearing Polymorphs

determined. They gave up the manufacture of that
particular item, but are convinced that in seme other
locality in which there is not 2 trace of a-melibiose, it
pould be possible to crystallize the § sugar™ ¥
Similar problems arise with mannose ¥, Onee the
o anomer was obtained, recrystallization from alechol
was mo longer a autsable methed for gurifying the g
snomer,® which could still be obtained frem the
mixture by extraction at 0 "C with 80% aleoho]
We include these two cages involving epimerization
at the ancmeric carbon atom as examples of polymor-
phism Decause they fit MeCrone’s criterion, once
dissolved, ¢- and S-melibiose equilibrate rapidly, and
g0 do o- and S-mannose. Of course, each pair is
usually regarded as two separate, isomeric com-
pounds. We are here in one of these borderline arsas
where insistence on precise definitions may not be
productive.
M-(4-Methylbanzylidene)-4-methylaniline (V1.
Over the years, wa have heen interssted in henzyl-
ideneanilinos, In 1068 JD.D. reported the cell con-
stants of several derivatives, among them the subtitle
compound.® This work was repeated in J.B.’s labora-

hg

V]

tory in 1973.% After a hreak of about 8 munths the
original crystals did not diffract well, and recrvatal-
lization experiments were undertaken to prepare
crystals suitable for structure determination. For

(3% Tha probler may st]] mxist, From s survey of cherdes] catalogs,
includ:ng tnose of Mecek, Fluks, BOH, Aldrich, and Sigma, only the o
form seercd to be availeble,

(400 Levene, P. A, J. Bigl. Chem, 1988, J02, 418,

{411 Powers, M, E. C. Z. Zuckering, 1971, 21, 272,

Aee, Chem, Hes., Vol 28, Ne. 4, 19535 182

nearly three years, many recrystallization experi-
ments, often preceded by the symthesis of fresh batches
of the compound, were undertaken, resuling in the
discevery of two new polymorphic forma, but the
criginal one could not be ghtained.® Suspecting that
our laboratory had boen “infacted” by saeds of the two
newer pelymorphs, we tosk advantage of the opening
of & new laboratory ahout a kilometer away, to try
again fram scrateh, using new reagents, virgin glass-
ware, and 2 “new” student, whose contaet with the old
laboratory and ita inhabitants was forbidden. The
first attempt to prepare the griginal form under these
canditionts was succesaful.
3-Phenyl-1-p-tolylprop-2-enone {p'-Methylchal-
cone) (VI[). Experiments made in 1988—89 at the
ETH provide ancther example. Fellowing earlier
reparts that z-methylchalcone was polymorphie,® the
compound waa obtained with a melting point close t4
55 °C (Weygand’s @ form). % This was the average

o
% 2

(M
Vil

onset temperature of the melting endotherm peak in
a DSC apparatus, as observed for 21 crystalline
samples, recrystallized from hexane and from sthanol.
One sample, prepared by sublimation, had a higher
melting point of 76.5 °C {Weygand's ¢ form). Shortly
afterward, it was noticed that the melting poing of &
sarmple that had beon measured three weelks earlier
had increased from 54.6 to 76 °C. From then on, only
the high-melting form could be obtained from nutmer-
ous recrystallization experiments from a variety of
solvents. Only in the DSC spparatua could the low-
melting form sometimes be obtained as microerystals,
by supercooling the meolten liquid, but thage reverted
instantly to the high-temperature form when removed
froan the DSC cell {which i3 normally covered and
shialded from the atmosphere) The most likely
sxplanation is that afier the high-melting o form had
been prepared, the laboratery atmosphese was con-
taminated by seede of thie form, whick acted as
caxalyats for the sclid-state transformation and es
eritical nuelet in the subseguent crystallization experi-
trenta, The same explanation had been given many
years earlier by Weygand:*® *... Die Ruckverwandlung
in die stabile Form erfelgt beim Bertihren mit giner
Spur a-Produkt fast augenblicklich, in Ratlmen, dis
mit g-Keimen infiziert sind, meist schr bald beim
blossen Stehen an der Luft.”

Xylitol (VIII). Two crystalline forme of xylitel were
reported in the early literature: a metastable, hygro-
seopic monoclinic form meluing at 61 *C and a atable
srthorhembic farm melting at 24 °C.47 When a aample
of the mgnoclinic form was introduced into a labora-
tory whare the orthorhombic form had been prepared,
the erystela “changed in a few days into the high-

{44) Bermatain, J.; Bar, 1 Christenden, A. Acto Crpgralfage, Jeer O
1976, 52, 1604, Bar, L; Bernatain, J, fhéd, 1977, 33, 1736; 1942, 38, 11t
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melting stable form on exposure o the alr of the
laboratory.® ¥ The crystal structure of the arthe-
rhombic form was determined by Kim and Jaffrey,*
who wrote: “Atternpts to obtain the lewer melting
monoclinie form from aleohelic solutions either at rgpm
temperature or close to 0 °C have hitherto begen
unsuccessful. We invariphly grow the orthorhomble
crystala. It is interesting to nate that although xylitel
was first prepared as a syrup in 1891 there was no
report of crystallization until fifty vears later, when
it was the matastable hygroseopic form that was
proparad firat. Having now obtained the stable form.
it, in diffleult tn recover the metastable eryetals. .. Tha
availability of appropriste nuclei in the laboratory Is
clearly a determining factor, az is well known to
carbohydrate chemista.”

Concluding Remarks

While we are far from being able to present a theary
of disappearing pelymorphs, we hope that we have at
least taken the mystery cut of the phencmencn.
Prospects for gaining additionsl control over the
mucleation and growth processes are good. With the
use of “tailor-made” impurities, the growth of a
particular erystal form can be suppressed and thereby
the growth of other forms can be promoted.® Gener-
ally, interest in pelymorphs is on the increase, and
evan becoming alimest fashionahle, as polymorphism
can be regarded as a topic in supramolecular chem-
istry: supramolecular isomerism, ie fact,

Une regular feature can be discerned, AN our
examples of disappearing polymorphs involve mol-
acules that can adopt different shapes: mostly mol-
genles with conformational freedam but some with
diffsrent configurations {epimers such ag @ and S
sugars) or diffevent arrangements of their parts (e.g.,
menrocaing plerate). In ashovion or in the liguid phase,
all these ronformations will be in dynamic equilibriuim,
There i8 no reason why the conformer present in the
thermodynamically stable crystal form should be the
maat stable conformer in zalution. ne ¢an imagine
that intereonversion barriers run up to about 20 keal!

{4a8) Cataen, J. F.; Waisbror, 8. W, Jones, F. T. J. Am, Chent. Soc.
1944, 65, 1777,

a9 Bom., H. &1 Jeffrey, 3. A Acre Crystallogr, Sect. B 1968, 25, 2607

{50} Weaisetyeh, I Thaida, D; Leigerawitz, L,; Laliay, B, J. Am, Chert.
Foc. 19AT, [09, 1889,

(51} Oty Cradle Copyright 1963, Kurt Vonznegut, Jr., reprinted by
perrrigslon of Dnald £, Farber, Atterasy for Mr. Yonnegut.

Dunitr and Bernatein

mel, gorreenonding to interconversion Tates wp to a few
geconds, certainly not immeasurably rapid compared
with the rate of formation of critical nuclei. Thus,
formation of nuclei of a stable crystal modification
could easily be hampered by a low concentration of
the particular conformer required, while another
conformer could he incacporeted it mapiily grawing
nuclei of a less stabla crystal form. It is also possible
that & metestable farm (at veom bemperature and
higher) was actually cbtained a3 the thermodynemi-
cally stable form at somewhat lewer temperature
below the thermodynamic transiticn point. Unfortue-
nately, we do not have the information that would be
required t0 check all these peints. In any case, we
believe that once & particular palymarph has been
abtained, it is alteays possible ta obtain it again; it is
only a matter of finding the right experimental condi-
tions.

Posiscript

A drematic science-fietional implementation of the
seading phencmenon was prezented over 30 yeara ago
by Kurt Vormegut, Jr., in his novel Cat's Cradle; the
following is taken from the chapter entitled “lce-
Ningh &

“There are several ways," Dy, Breed said to me,
“in which certain liguids can crystallize—can
fragze—several ways in which their atoms can
gtack and lock in an orderly, rigid way."

That old man with spetted hands invited me to
think of the several ways in which canoen bhalle
might be stacked oo & court-house lawn, of the
seversl waye in which oranges might ke packed
into a crate.

“So it im with atome in erystels, too; and two
different crystals of the same substance can have
quite different phyaical properties.”

He told me about s fectory that had been
growing big crystals of ethylene diamine tartrate.
The crystals were paeful in certain manulacturing
operations, he said. But one day the factory
digcovered that the crystals it wos growing noe
longer had the properties desived. The atoms had
begran %o atach and ledh—io freese—in & differant
fashion, The liguid that was cryatallizing hadn't
changed, but the cryatala it was forming were, as
far me industrial applications went, purs junk,

How this had eome about was a mystery. The
thepratienl villain, however, was what Dr. Bread
called “= zeed”, He tneant by that a tiny grain of
the undezired crystel pattern. The seed, which
had ceme from Ged-oniv-knows where, taught the
atorns the novel way in which to stack and leck,
to eryatallize, to freeze....

8. i groteful to the Terael Avedemy of Scicnces and the
[7.8 - [arael Binational Sclence Foundotion, who have skp-
ported his studies of polymorphism, We both noknowledie
our debt to many colleagues whe haue pigued aur curigsily
end excitement by moking ne aware of examples of dis-
eppearing polvrorahs.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
PIRECCION DE NUEVAS CREACIONES

2020

Bogota, D.C.,

Abogado

EMILIO FERRERO

Apoderado

ASUNTO Radicacion 08-10685086
Tramite 011
Evento 378
Actuacion 430 .
Oficio '
Folios EBCF 0 8 8 1

Patente de Invencion Patente de Modelo de Utilidad ]

Via Nacional
Via PCT (fase nacional) BB  Cap.l B  Cap.l [
No. Sol. Internacional PCTAISZ2005/013146

Facha de Presentacidn Internal. 2005/04/18

Como resultado del examen de fondo, reaiizade con fundamento en el articulo 45 de
la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 20 a27
Reivindicaciones: Folios 28 a 30 comg se radicd inicialmente
Folic 207 medificedas coma respuesta a los
 Opositores.
Oposiciones: Folios 58 a 60y 83 ¥ 102

Nombre(s) del opositer{es) GYNOPHARM S.A.
TECNOQUIMICAS S A,
LAFRANCOL S.A.
Prioridad: Fecha: 2004/04/20, paig: US y numero; 60/563.79¢

Respuesta del solicitante: Folios: 188 a 205 Defensga por las oposiciones

0V



%

e Titwio de la solicitud: Formas polimérficas de hidrobromuro acetato
maetil{+1-{S)}-alfa-(2-clovofeni)-6, 7 -dihidrotieno[3,2-Cipiridina-b{4h),
hidrobromure de clopidrogrel. Nimero de folig:1

£} problema planteado en esta solicitud es la nec¢esidad de nuevas formas
polimérficas de clapidroge!,

Para solucionar este problema técnico la solicitud en estudio proporciona formas
polimériicas B8, C y D de Mdrobromuro acetatoe de metil{+)-(S)-alfa-(2-clorofenil}-
6,7-dihidrotieno{3.2-Clpiridina-5(4H), hidrabromuro de clopidrogrel

Clasificacidén internacional de Patentes (IPC.): A61K 31/4365

. Anallsis de la(s} Oposicién(es): (articulo 43 D. 486):

Cespuds de la lectura de los argumenics presentados por parie de los 3
opositores asi como de la respuesta por parte del solicitante se concluye o
giguiente:

l.a oposlcién presantada por GYNOPHARM $.A. s fundamenta en gue:

El documento US4847265 (D1) revela en la descripcién un enantiémero
dextrégire, un $IOCRR0 Para ia preparacion de compuesios y sus composiciones,
en ol ef 1{f), col 6, in 84 & col 7 In 14 y reivindicacidn 4 define formas polimortas
de hidrobromuro de clopidogrel ¥ su uso como inhibidor de la acumuiacion
ptaquetaria, Las formas polimorfas de la presente solicitud no son claramente
distinguibles de las sales de hidrobromuro ge acuerdo al e} 1{f) de D1, ¢1 6, In B4,
Los puntos de fusién dados en las rewvindicaciones na sgn claramente
distinguibias de los polimorfog desde el segundo producte de hidrobromuro de D1
gue tiens un punto de fusidon de 140°C segun el ¢ 1{f), col 7, In 8-13. Por lo tanto
ne hay novedad.

A partir de D1 ya era conocido un proceso para preparar formas polimoerfas de
hidrobromure de clopidogre! o su sai.

La oposicién presentada por TECNOQUIMICAS S.A. se fundamenta en
gue:

E! polimorfismo es ia capacidad de cualquier elemento ¢ campresto de cristalizar
en mas de un sistema cristaline. Come el terma del pelimorfismo es un tema
ampliamene divuigado y discutido, es necesario recordar gue, el descubrimiento
del polimorfismo como propiedad de las entidades quimicas se alribuye =2
Klaproth en 1798, asi mismo, 1a tesis segtn la cual los mismos elementos
guimicos pueden adoptar formas sdlidas diversas y mostrar propiedades fisicas
difarentes, se atibuye a Thénard 1777-1857 y Biot 1774-1862, lo gue
indiscutiblemente demuestra que el encontrar o el atribuir a un compuesto nuevas
farmas polimoérficas no es algo que se conozca recientemente, es una propiedad
inhierente de la molécuta vy esta influenciada por el medio y las condiciones en
que se encuentre. De igual maneta, |a caracierizacion de dicha forma cristalina,
dada por Fos patmnes r:ie dlfraccu:rn de rayos K en polvo carece de nivel m&ntwu
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caracterizacion por difraccion de Rx son una manifestacion del comportamienio
natural de una melecuta, en funcidon de las condicicnes ambientales ¥ demas
variables a que sea sometidz, incluyendd desde luage [ orfientacion e inlensidad
de los rayos, sin que dichos resultados constituyan de manera alguna aporte
inventive de quisn realiza el procedimiento de jdentificacion.

El documento US4847285 (D1) reveia formas enantioméricas acetale
hidrogenosuifate, taurocolato y bromhidrato dextrorotatorias de clopidogrel y sus
sales cuya actividad es 'a inhibicidn de a2 agregacidn plaguetana obtenidas de
manera convencional mediante la reaccién de un acido socbre una base en
solucidn en un solvente adecuado y posterior precipitacion espontanea o luego de
| adicidn de un no-solvents . Se desaribe claramente la oblencidn del bromhidrato
de clopidogrel dextrorotatorio {col 6, In 84 a co! 7 In 13). Por lo tanto la solicitud
carece de novedad ya que se estd frente a fa misma sustancia, es decir, en los
dos casos se revela la forma dextro-rotatona del compuesto. Bila novedad estd
dada en que la solicitud colombiana se refiere a las formas B, C y D, se hace
nttar que ta anterioridad tlene un punto de fusidn para el bromhidrato de
clopidogrel de 140°C, el cual 83 idéntico ya que esta dentro del rango propuesto
en ias reivindicaciones 5 — 12 de la solicitud {140°C-143°C forma B y 138°C-
148°*C forma C), 10 gue Nevaria a pensar gue se trata de la misma sustancia,
independientamenta de la nomenclatuyra que se e haya dade a dicha forma
polimérfica, o se esperaria de forma implicita que, el bromhidrato de clopidogrel
dextrorotario pudiera generar o dar lugar a distintas ferrmas polimbrficas,

Asi mismo, es importante resaltar que la solicitud no resaita el efecto inesparado
de tales polimorfos dentro de una formulacién con respecto a las formas ya
existentes. La formagidn da sales es un fecurso que s ampliaments reconocido
en la industria farmacéutica y §e aplica sobre diversos compuestos ya sea para
modificar sus caracteristicas de estabilidad durante el procaso de produccion, de
estabilidad en 'a formulacidn, de solubifidad, de blodisponitilidad o de cualguier
otro tipo de consideraciones biofarmacéuticas gug deban ser tonidas en cuenta
para asegurar la efectividad y seguridad del medicamento.

Cualquier persona medianamente versada en la materia reconoce, que el
complesto debido a su actividad antiagregaria sobre las plaquetas es utilizado y
formulado con bastants anterioridad para esle y oiros lipos de rastomos
cardiovasculares relacionados. Prusba de esto es |a amplia cantidad de
informacion de caracter cientifico gque demuestra la aplicacién de clopidogrel en
este tipo de trastorno (el apositor relaciona varias publicaciones al respecto).

Asi mismo en el FDA Electronic orange book se puede apreciar que se han
probade formulaciones farmacéuticas dé clopidotrel en su forma de sal bisulfato.

La oposi¢lén presentada por LAFRANCOL S.A. se fundamenta &n los
mismos argumentos exactos cnrrespandlentes a la oposlcion de
TECNOQUIMICAS 5.A. : :

El solicitante atgumenta en sy respussta 2 las oposiciones el documento citado
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reivingicada.

Dice el solicitante que "ef polimodismo es fa capacidad de un compuesto para
cristalizarse en mas de un fipo de sistema cristaline, pero el sistema cristaling
especHiico_en ef cual cristaliza un compuesto dado no es predecible. Como
dustracién de fa no-obviedad de la existencia de fas formas poliméricas puede
consullarse ef articulo "Dissapearng Falymomhs” de Dunitz y Bemstein y que se
presenta como anexo funto con aste memorial. Ndtese en particufar en la pagina
96, segunda columna, el compuesto 1,2,3,5-tetra-0-aceti-/3-%-D-fibonufurancsa,
fa historia de este compuesfo es inesperada, ya gue se oblienen dos formas
pofimdificas en dos lugares diferentes. Con ef fin de identificar ol sistema
cristalino de un comptiesto dado, se debe oblener de manera separada pare su
caractenizacién, tas formas polimbrficas de la presente aplicacion exhiben
caracterfsticas que son dtiles en la indusira farmacdutics. Tales como fa no
higroscopia y la estabilidad. A partir def estado det arte no es posible predecir ia
forrma polimériica y las propiedades fisicoquimicas gue seran oblenidas por medio
de un procesc especifice. A esfe respecto, se debe teher en cuemta qug
lratandose de patentes, e} resuftado al que se pretende lagar es siempre
conocido, por cuanto es la sofucidn al problema técnico planteado. Porfo fanto, ef
conccimiento de gue un compuesto presente polimorfismo no impide considerar
una forma cristaline especifica come carenta de novedad y de nivel inventivo. En
efocto, solamente fa constatacién de que dicha forma cristafina ya habla sido
rovelada y/o sugernida con anterioridad as fo que permitiria a un éxaminador de
patentes objetar su novedad y nivel inventivo, As! entonces, la conslatacion de
quie ef polimorfismo existe no pugde, coma en el presante ¢aso, ser fundamento
vélido de una oposicién. Mas aun, toda vez que en las oposiciones presentadas
no se demostrd que la presente imvencion ya habla sido ensefiada o sugefida con
anterioridad, fas mismas carecen de fundamento vélido para impedir la
patentabiliclad def prasente invento.

En respuesta a las oposiciones, e solicitanie presenta modificaciones en ei
capltule reivindicatoria.

Teniendo en clenta lo antarior, en las oposiciones se demuestra gue anterior ala
facha de priaridad reivindicada, el estado de la téenica muestra de manera ciara
la carencia de nivel inventivo de las formas polimérficas reivindicadas.

En ¢uanio a la respuesta det aéﬁc‘rtante, si bien las formas polimorficas se
consideran nuevas, es claro que éste si se ven afectadas por 2l documentio
US4847265 (D). .

En conclusian, el documente LS4847265 '{D‘I} presentado en 1as oposiciones es
relevante y se tendra en cuenta para la evaiuacién de la patentabilidad de la
presente solicitud.

Determinacién del Estado de la Técnlca

La facha que s¢ ha tenido en guenta para determinar el Estado de la Técnica és:

Fecha de presentacidn de la solicitud pticritaria 2004/04/20



Fecha de

5 .
0
N Documento Titulo nublicagién®

1

DEXTRO ROTATORY ENANTIOMER \
OF METHYL ALPHA-5 (4,5,8,7-

TETRAHYDRO (3,2-C) THIENO |

D4 | 54847265

PYRIDYL) {2-CHLOROPHENYL)- 1989/07111
ACETATE AND THE

: PHARMACEUTICAL

\ COMPOSITIONS CONTAINING IT
D:]  ULBRO | Remington de farmacia l 1995M2131 |

(D, | LIBRO | Farmacotecnica tedrica y practica | 1980112131

5. Anélisis de patentabilidad (articulo 14.D486)
Nivel inventivo {artfcufc!8 D456) |
La presente Solicitud de Patente reivindica

(1 - 4); forma polimérfica D del hidrobromuro de acetato de metil (+)-(5)-a-(2-
clorefeniy-8, 7-dinidrotiens 13,2-C) piridina-5{4H);

Dicha forma polimérifica D ests afectada por los siguientes documentos del Estado
de la Tégnica:

Dy que ensefia en la descripcién wun enantiémero dextrdgiro acetate
hidrogenosulfato, taurocolate y bromhidrate dextrorctatorias de clopidogrel y sus
sales, un proceso para la preparacién de compuestos oblenidos de manera
convencional medianta la reaccién de un acido sobre LUna base en solucion en un
solvente adecuado v posterfor precipitacién espontanea o iuego de la adi¢ion de
un ne-solvente ¥ sus composiciones. Se describe claramente la obtencitn dei
bromhidrato de clopidogrel dextrorotataria (coi 6, In 64 a gol 7 In 13). Enel g 1(f),
col B, In B4 a col 7 In 14y reivindicacion 4 define formas polimorfas de
hidrobromure de clopidogre! v su uso coma inhibidor de la acumulacion
plaquetaria. Se ensefia el punto de fusian para el bromhidrato de clopidogrei de
140°C.

D, ¥ D5 ensefian el fenémenc del polimorfismo en los compuestos de origen
farmacéutico v la importancia de determinario para llegara & materias primas
aceptables para su formulacién a nivel industriai.

La nica diferencia con D4 es que esta solicitud ensefia la forma polimérica D
de hidrobromuro de clopidogrel.

No puede determinarse un efecto técnico gue logre ia diferencia con la
anterioridad encontrada porque la descripcién no muestra un efecto inesperado
cantra lo previamente conccido. :

El Prohlama Tacrice Obletiva =a puade definit en come lodrar palimorfos



Por tanto, a solicitud, tal como se reivindica, es obvia, porque el experto medio
en |a materia enfrentado al problema de conseguir polimoifos para el ¢lopidogrel
y conociendo que en & esfado de ia t&cnica ya se habia comprobade que dicho
compuesto tenfa la posibilidad del polimorfismo haria le gque dice en D1 mediante
{08 conocimientos basicos en 1a materia ensefiados per D2 y D3 logrando asi lo
reivindicado. :

En conclusion, no se considera que la presente solicitud merezca reconccimiento
te nivel inventivo,

6. Conclusion:

Los requisitos de patentabilidad de la presente soiicitud se encuenfran afectados asi;

:l“ Documento N° Ran:;; 1';?::"“ | Redquisito que afecta
D 54847265 1-4 NIVEL INVENTIVO
D2 LIBRO 14 NIVEL INVENTIVO

| Dy | LIBRO | 1-4 | NIVEL INVENTIVO

Er cumplimiento del adicule 45 de la Decisitn 488 de fa Comnizion de Ya Comunidad
Andina, se le indi¢a que debe dar respuesta dentro del términe de 60 dias contados
a partir de la fecha de notificacitn de la presente comunicacién. En caso de no dar
respuesta al presente requarimiento, o 5i & pesar de la respuesta subsistieran los
impedimentcs para la eoncesion, se denegara 1a patente.

Motifiguase et presente oficic con ¢ alo dispuesto en et numeral 5.2, literal e), del
capitulo guinto del tituio gfimerg deja Circular Unica N° 10 de 2001,

ALIX CARMENZA PEDES DE VERGEL
Directora de Nuevds Creaciones (C)

El anterior -r%qgejhnﬂeﬁ?ﬂ fue notificado por fijacién en lista, de fecha
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