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REYES & REYES

A B O G A D O S

Senor

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
E. S. D.

REF: Expediente 13-019-553

TITULO SOLICITADO: VALSARTAN ALTAMENTE CRISTALINO.

PUBLICACION: Gaceta 667 de 15/05/2013, N° de publicacion 580.
PRIORIDAD: US 61/370,285 de 03/08/2010

SOLICITANTE: NOVARTIS AG.

APODERADO: CARLOS REINALDO OLARTE GARCIA
TRAMITE: PRESENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., en ejercicio de lo dispuesto por el articulo 42 de

la Decision 486 de 2000, muy respetuosamente me permito formular la siguiente
I PETICION

Negar el beneficio patentario a la solicitud contenida en el expediente 13-019-553,
por no cumplir con los requisitos de patentabilidad a que se refieren los articulos
14, 16 y 18 de la Decisidén 486 de la Comunidad Andina de Naciones, con base en

los fundamentos de hecho y de derecho que me permito exponer a continuacion.



il. LEGITIMO INTERES

Asiste a TECNOQUIMICAS S.A., legitimo interés para remitir esta Informacion,
pues la eventual concesion de la solicitud restringiria injustificadamente el empleo
de ciertas sustancias, derivados y procesos que a nuestro juicio carecen de nivel
inventivo, en detrimento de sus legitimos intereses comerciales. De igual manera
mis clientes estan interesados, por su misma condicion de industrias
farmaceéuticas, en evitar la concesion de privilegios de patente que incumplan los
requisitos materiales de patentabilidad establecidos en las normas vigentes, y que

supongan un riesgo para la libre competencia.

. FUNDAMENTOS DE LA OPOSICION

La solicitud colombiana en tramite 13-019-553, referida a una forma altamente
cristalina de valsartan que tiene una cristalinidad cercana al 100%, asi como
composiciones farmacéuticas de la misma y un proceso para su preparacion, en
donde dicha forma cristalina es efectiva en el tratamiento y/o prevencién de la
hipertension arterial y trastornos afines, no retne los requisitos necesarios para
otorgarsele el privilegio de patente de invencion, como se demuestra a través de

los siguientes argumentos:

e En primer lugar, es necesario resaltar que el capitulo reivindicatorio de la
solicitud en curso, especificamente en su reivindicacion 6, se encuentra
dirigido a un método de tratamiento de hipertension o presiéon sanguinea
elevada que comprende administrar una composicidon en una cantidad

farmacéuticamente efectiva, lo cual es inaceptable a la luz de la Decision 486.

e Sin perjuicio de lo anterior me permito hacer notar que aun si los usos o
métodos de tratamiento fueran permitidos en nuestro medio, éstos deberian
cumplir necesariamente con los requisitos materiales de patentabilidad
(Novedad, Nivel Inventivo y Aplicacién Industrial), y por ello es del caso anotar
que este ultimo resulta de imposible cumplimiento, en tanto la reproduccion
industrial del uso separado, combinado o secuencial de ingredientes activos es

del resorte de la profesion médica.
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Por otra parte, se observa la presentacion de un capitulo reivindicatorio
totalmente ambiguo, habida cuenta de que comprende solamente
reivindicaciones independientes sin ninguna relacién entre si, por lo cual
induce a confusion, y a libres y multiples interpretaciones, por demas, de
alcance ilimitado e inespecifico que no delimita correctamente la cantidad y/o

tipo de formas cristalinas que pretende proteger.

Adicionalmente, se pretende proteger en la reivindicacion 2, (independiente),
una forma “altamente cristalina de valsartdn” basados (nicamente por su
temperatura de punto de fusion, lo cual es totalmente inadecuado, habida
cuenta de ese parametro no permite caracterizar plenamente la forma
cristalina, ni mucho menos determinar si es realmente nueva o tiene mérito
inventivo, dado que un compuesto o polimorfo se diferencia de los demas
unicamente por la estructura de su molécula o por su nomenclatura quimica o
en su defecto por al menos 20 sefiales obtenidas en equipos analiticos, tales
como espectrometria infrarroja o difraccion de rayos X, las cuales son las

técnicas validas para la identificacion en estos casos.

De forma similar, la reivindicacion independiente (1), pretende proteger una
forma “altamente cristalina de valsartan”, caracterizada por un patron de
difraccion en polvo de rayos — X pero mediante un solo pico de difraccion, lo
cual resulta, a todas luces inadecuado y de alcance ilimitado, dado que como
bien sabra cualquier experto medianamente versado en la materia, un
polimorfo se caracteriza apropiadamente por el patrén de difraccion de Rayos
X en polvo con por lo menos 20 picos correspondientes a las intensidades de
los haces difractados o a los espacios interplanares, por lo cual, al caracterizar
una forma cristalina con un solo pico, se estaria pretendiendo exclusividad
basicamente cualquier sal o cristal de la sustancia, que muy probablemente ya

pertenece con anterioridad al estado del arte.

Igual situacion sucede con la reivindicacion 3 que pretende proteger una forma
“altamente cristalina de valsartan” mediante la caracterizacion de 14 picos
leidos mediante un método de identificacion que no queda claro ya que no se

revela.

Es necesario tener en cuenta que frente a idénticas pretensiones de

patentamiento de formas cristalinas de diversas sustancias en las mismas
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condiciones, ese Despacho ha resuelto la negacién de ciertas solicitudes por
incumplir con los requisitos de patentabilidad, veamos como ejemplo algunos

casos anteriores:

Solicitud Solicitud Solicitud
Colombiana 06-96- | Colombiana 08-004- | Colombiana 06-06-
037-513 (NEGADA) 663 (NEGADA) 076384 (NEGADA)

- Solicitud .

13-019553

Formasj(‘no --| Forma Ml cristalina de Forma li, IV, Formas cristalinas

d‘enoyr'\riihadas)ﬁf: Bt la sal hemicalcica de cristalinas modificadas | monohidrato y solvato

altamente cristalinas * | atorvastatina o hidrato | de la Piraclostrobina para el compuesto de

devalsartan. = -| delamisma. formula IV inhibidor de
e la cinasa.

Formas cristalinas Forma cristalina Forma cristalina Forma cristalina

carééteri’ ada caracterizada por caracterizada mediante | caracterizada mediante
e 1 patrén de difraccion de | 11 y 5 picos 7 picos de difraccion

respectivémeh‘te;dé rayos X en polvo. respectivamente de de rayos X en polvo.

difraccion de rayos X: - difraccion de rayos X.

e Como se puede observar, y luego de una sencilla comparacion entre los
documentos citados se evidencia que aunque hablamos de diferentes
compuestos, las formas cristalinas presentadas por la solicitud en tramite bajo
las mismas condiciones de las anteriores solicitudes denegadas tampoco
podrian pretender nivel inventivo al reivindicarse y caracterizarse de la misma

manera.

e Si bien es cierto las formas cristalinas descritas en la solicitud en tramite 13-
019-553 no son iguales a las que revelaban las tres solicitudes que fueron
negadas, se observa claramente que la escasez de datos no permitid al
examinador distinguir si realmente se trataba de cristales diferentes a los ya
revelados por el arte previo mas cercano en cada caso y por lo tanto no se

pudo evidenciar el mérito inventivo.

e Sin perjuicio de lo anterior, y ahora refiriéndonos al nivel inventivo de la
solicitud colombiana en tramite, procederemos a demostrar que existen
documentos que deducen de manera obvia la materia reivindicada, en el
tratamiento y/o prevencién de la hipertension arterial y trastornos afines,

Veamos:




La reivindicacion 1 de la solicitud colombiana en tramite pretende proteger lo

siguiente:

1) Una forma altamente cristalina de valsartan, caracterizada por un patrén de difraccién en
polvo de rayos X con un pico de aproximadamente 31.0 + 0.2 grados 2-theta, y que carece
sustancialmente de picos de difraccion de rayos — X entre 0 y 8 + 0.2 grados 2-theta:

Dicha forma altamente cristalina de valsartan se encuentra afectada por los

siguientes documentos del Estado de la Técnica:

e La publicacién internacional WO 2007/069271 “Process for purification of
(S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-
yl)biphenyl — 4-ylmethyl]- amine” del 21/06/2007 divulga procesos para la
purificacion del valsartan, para la preparacion de sus formas amorfas,
igualmente ensefa varias sales e incluso provee nuevas sales del compuesto,
tal cual como se pretende proteger por la presente solicitud colombiana en

tramite.

(pag 1):

Field of Invention:

The present invention relates to process for purification of (8)-N-(1-Carboxy-2-methyl-
prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-y1)biphenyl-4-ylmethyl]-amine. Moreover it
provides process for preparation of amorphous form of (S)-N-( 1-Carboxy-2-methyl-prop-
1-y1)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-y1)biphenyl-4-ylmethy!]-amine. Present invention
also provides process fér preparation of various salts of (8)-N-(1-Carboxy-2-methyl-prop-
1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-yl)biphenyl-4-ylmethylj-amine. It also provides
Ws of (S)-N«( l“Carbony»methyI—proP-1»yl)-N—pentanoyl-N—[T—(lH~tetrazol~5~
yDbiphenyl-4-ylmethyl]-amiine.

(...)

Al igual que la solicitud colombiana en tramite, el arte previo en mencién habia
solucionado el problema técnico objetivo cuando evidencié haber desarrollado
procesos de purificacidn de valsartan a partir de los cuales se obtienen como
resultado cristales de alta pureza, con un porcentaje de cristalinidad cercano

al 100%, veamos algunos de sus ejemplos:
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(pag 2):
It is therefore there is a need to develop a process for putification of Valsartan which is

results in high purity of product as well as overall increase in the yield.

(.

(pag 11):
Ejemplo 1 sal de calcio de pureza de 99.75%

Preparation of Caltium:salf:of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-
N-[2'-(lH-tetrazol-S-yl)biphenyl—4-ylmethyl]-amine
The solid mixture of (S)-N-(l-Carboxy-Z-methyl-prop-l—yl)-N-pentanoyl-N-[Z'-( 1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine (80 gm) and calcium hydroxide (15.'1 gm) was
stirred for 15 min. and a mixture of water and acetone (160+400 ml respectively) was
added. The reaction mixture was refluxed for 1 hour and cooled to 20-25°C. The solid
material was filtered and washed with acetone and dried under reduced pressure at 40-
45°C to obtain the 60 gm of title compound.
HPLC Pusity: 99:75%
(...)
(pag 12):
Ejemplo 2 sal de cesio de pureza de 99.92%

Example 2
Preparation of Cesxumeait of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-
[2'-(1H-tetraqu-s-yl)biphenyl-4-ylmethyl]-aminé
The solid mixture of crude (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-
(1H—tetrazol-5-yl)biphenyl-4-ylmethyl]-amine (20 gm) containing D~valsa1’cén(3.05%)
and Cesium carbonate (15 gm) was stirred for 15 min. and acetone (120 ml) was added.
The reaction mixture was stirred for 4 hour at 20-25°C and cooled to 10-15°C. The solid
material was filtered and washed with acetone and dried under reduced pressure at 40-
45°C to obtain the 23 gm of title compound.
D-Valsartan content 0.05%
HPLC Purity: 99.92%

(...)

(pag 12):
Ejemplo 3 sal de litio de pureza de 99.92%
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Example 3

Preparation ofLithm it of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-
N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine

The solid mixture of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine ( 20 gm) and lithium hydroxide (3.85 gm) was
stirred for 15 min. and mixture of denatured alcohol and water was added. The reaction
mixture was stirred for 3 hours and solvent was recovered completely under reduced
pressure. Acetone (320 ml) was added and reaction mixture was stirred for 30 min. and
further ethyl acetate (200 ml) was added. It’was stirred for 30 min. at room temperature
and cooled to 10-15°C. The solid material was filtered and dried under reduced pressure

at 40-45°C to obtain the 20 gm of title compound. .

(...)
La danica diferencia con D1 es que la solicitud colombiana en tramite menciona
obtener una forma altamente cristalina que carece de picos de difraccion de
rayos —X entre 0 y 8 £ 0.2 grados 2- theta mientras que la anterioridad menciona
haber descubierto muchisimas sales y compuestos amorfos con unos picos (al
menos 5 para cada cristal) de PXRD muy especificos (ver p.ej. sal de Celsio pag
6; sal de Litio pag 7) sin mencionar en ningun caso, de cuales picos careceria,
pero esta diferencia no parece conceder un efecto técnico inesperado ya que los
datos que se presenta la solicitud son insuficientes para poder comparar los
supuestos cristales que obtiene con los que ya se conocian en el estado de la
técnica, sin contar con que se observa que el problema técnico en cuanto al

rendimiento de los procesos y purezas obtenidos son los mismos.

(pag 6):

Another aspect of the present invention is to th of (S)-N-(1-Carboxy-2-
methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine. The
crystalline cesium salt of (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-{2'.(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine is characterized by PXRD peaks at 9.7, 21.6,
243, 279, 202 & 0.2%:20. It can also be characterized by PXRD spectrum which is
substantially the same as PXRD spectrum shown in Figure 2.

(...)
(pag 7):
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Another aspect of the present invention is to provide lithium salt of (8)-N-(1-Carboxy-2-
. L i S NP
methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-y1)biphenyl-4-ylmethyl]-amine.
Lithiumn salt of (8)-N-(1-Carboxy-2-methyl-prop- 1-y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yhbiphenyl-4-ylmethyl]-amine is substantially amorphous. It can also be characterized by

PXRD spectrum which is substantially the same as PXRD spectrum shown in Figure 3.
(...

Frente a la pretension de obtener proteccion sobre ciertas formas cristalinas de
una sustancia activa, vale la pena reiterar que independientemente del compuesto
de que se trate y de acuerdo al texto “Remington de farmacia”, el cual anexamos y
que reiterativamente y de forma habitual es sefialado por ese Despacho como el
estado de la técnica que ensena al experto medianamente versado en la materia
sobre aspectos basicos del polimorfismo, dichas formas no son mas que
manifestaciones inherentes a la molécula misma y se entiende como la capacidad
de cualquier elemento o compuesto de cristalizar en mas de un sistema cristalino,
en este caso nos referimos al valsartan, conocido en el estado de fa técnica

previamente por medio de la publicacion WO 2007/069271.

Respecto al proceso que se pretende proteger, si observamos por ejemplo la
reivindicacion 4 y la comparamos con la anterioridad WO 2007/069271
mencionada tantas veces, tenemos que la Unica caracteristica técnica esencial
que diferencia el proceso pretendido con el estado del arte previo es el hecho de
escoger un éster como solvente especifico para llevar a cabo el procedimiento
de obtencidon del cristal que se reivindica, ya que operaciones como calentar,
agitar, separar y secar son comunes en el estado de la técnica y son ensefadas
por documentos como la “farmacia Remington” dentro de las herramientas basicas

del area profesional del experto medianamente versado en la materia, veamos:

4) Un proceso para la preparacion de una forma altamente cristalina de valsartan, la
cual comprende:
a. Combinar valsartan sélido con un solvente que sea un éster;
b. Calentar la combinacién mencionada hasta una temperatura debajo
de la disolucion completa del valsartan sélido;
c. Agitar la mezcla durante un tiempo efectivo para forma una.
suspension, formando los solventes de la misma un licor madre;

d. Separar los solidos en la suspension del licor madre; y



e. Secar los soélidos mencionados para dar una forma altamente

cristalina del valsartan.

Observemos a continuacion el aparte de la anterioridad en mencién WO
2007/069271 en donde se encuentran relacionados los posibles solventes a
utilizar en sus procesos, dentro de los mismos se encuentran considerados “los
esteres y sus mezclas”, de tal forma que el proceso que se pretende proteger no
puede considerarse nuevo, ya que su caracteristica técnica esencial, es decir, la
variante critica del proceso, “el solvente” no es nueva, asi como tampoco sera
nuevo ni inventivo el cristal que se obtuvo a partir del mismo, ya que es bien
sabido por un técnico medianamente versado en la materia, que una minima

variacion procedimental produce polimorfos de diversa naturaleza y funcién.

(pag 4):

Suitable solvent can be selected from group comprising of water, Cs¢ ketone, C4

alkanol, C;., nitri 'S Or mi
16 nitrile, m or mixtures thereof, preferably water, acetone, ethanol,

acetonitrile, ethyl acetate or mixtures thereof.

(..))

Si tenemos en cuenta que es una postura habitual, concreta y firme con la cual la
Superintendencia relaciona al documento técnico Remington de Farmacia como
documento de soporte para desvirtuar el nivel inventivo de ciertos compuestos
cristalinos y sus procesos de obtencién, éste tipo de procedimiento carecera de
todo indicio de nivel inventivo ya que dicho documento ensefia que existen
diversos procedimientos que pueden ser llevados a cabo para inducir la
cristalizacion en forma metaestable, dentro de tales procedimientos se mencionan
operaciones tales como fundir, congelar, super enfriar, calentar, sublimar, mezclar,
agitar, disolver, mantener el compuesto en solvente, recristalizar, suspender en

licor madre, sembrar, precipitar, separar, secar, etc.

Es decir, todo aquello que fue realizado en el proceso de la reivindicacion 4 de la
presente solicitud colombiana en tramite, ya era conocido a partir del documento
tecnico Remington de Farmacia (pag 2227) y el solvente especifico “éster” ya
habia sido sugerido por la anterioridad WO 2007/069271, de tal manera que el

proceso que se pretende proteger también carece de nivel inventivo.
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Una persona medianamente versada en la materia, sabe que los polimorfos son
diferentes arreglos estructurales dentro de una misma sustancia, por lo tanto al
conocer la publicacion WO 2007/069271 en donde claramente se divulgaba el
compuesto Valsartan y su capacidad de cristalizar, se veria motivado a utilizar
meétodos iguales o similares a los revelados para tratar de hallar variantes o
incluso los mismos compuestos que supuestamente obtuvo la solicitud, ya que

debido a la falta de lecturas no puede asegurarse que sean diferentes.

En conclusion la solicitud colombiana en tramite incumple con los requisitos
fundamentales para otorgarsele el privilegio de patente de invencion, en primer
lugar, porque pretende atribuirse exclusividad sobre un “método de tratamiento”, ,
en segundo lugar porque los compuestos que conforman su formulacién carecen
totalmente de novedad y, en tercer lugar porque dicha formulacion y su
procedimiento de obtencién carece de nivel inventivo puesto que los compuestos
que reivindica y su procedimiento de obtencién en cualquiera de sus variantes ya

se describian con anterioridad en el estado de la técnica.

Reiteramos que un compuesto cristalino no se puede caracterizar solamente por
saber su pico de fusion ya que no constituye de manera alguna una caracteristica
técnica determinante para afirmar contundentemente que dos compuestos difieren
entre si en algin sentido y ademas, si bien la espectrometria infrarroja y/o la
difraccion de rayos X son técnicas validas para identificacién de un polimorfo, los
datos presentados por la solicitud colombiana en tramite se hacen insuficientes
para poder afirmar que los compuestos pretendidos no son los mismos que se

habian obtenido previamente.

En adicién a lo anterior, cuando el experto medianamente conocedor de la materia
sabe con antelacion -como sucede con la presente solicitud colombiana en
tramite- que un determinado compuesto tiene la propiedad de generar
polimorfismo, de forma obvia llegara a reproducir otros cristales de dicho
compuesto al modificar variables tales como el solvente en este caso; Como vimos
a lo largo de este escrito, la WO 2007/069271 ya ensefiaba que el valsartan
presentaba polimorfismo en consecuencia era obvio encontrar los diferentes
polimorfos de dicha sustancia con el fin de elegir el mas adecuado para lograr

composiciones farmacéuticamente Utiles a nivel industrial, por lo tanto ni las
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composiciones, ni el proceso, ni los supuestos polimorfos logrados de esta forma

tienen mérito inventivo.

Como si fuera poco encontramos un documento adicional que revela la misma
materia que se pretende proteger con respecto a formas cristalinas de valsartan,

procesos de preparacion y composiciones farmacéuticas:

e La publicacion WO 2004/083192 “Polymorphs of valsartan” del 30 de
Septiembre de 2004, que ensefa diversas modalidades para obtener formas
cristalinas y amorfas del valsartan, por calentamiento de la mezcla o
combinacién de valsartan con solvente, seguida de secado, o por mezcla de
una suspension de valsartan y diferentes solventes, entre otras modalidades,
para obtener polimorfos tales como Formas |, lll, VI, VIl que aparentemente
son adicionales a los presentados por la anterioridad WO 2007/069271 (sal de
calcio, de Estroncio, de Litio, de Celsio, etc.). Ensefa iguaimente que el
valsartan tal y como es preparado por dicho documento es ideal para
preparaciones farmacéuticas, tales como las que se pretenden proteger en
la reivindicaciéon 5 de la presente solicitud en tramite y muestra a lo largo del

documento todos los posibles excipientes para lograrlo.

(pag 17):

Amorphous form of valsartan may also be prepared by heating W in
W followed by drying. The mixture is preferably mﬁom about 50°C
to about reflux temperature. After heating, a gummy material is obtained which has to be
dried, as described above, to obtain desirable amorphous form. Drying may be carried
out under ambient or reduced pressure. Preferably, drying is carried out at a temperature
of from about 40°C to about 60°C, more preferably in combination with a pressure of
less than about 30 mm Hg. Approximately a few hours of drying, e.g. about 2 to about 5

hours, depending on the conditions, may be sufficient.

(.



In another embodiment, amorphous valsartan is obtained from a mixture, such as by
Went. Valsartan is suspended in a Cs to a C;3 hydrocarbon such as
heptane or cyclohexane, or in water or mixtures-thereof. The suspension nwea/tg_d
toa @WW@M’: (preferably about 35°C to about
55°C for water, and about 60°C to about -80°C for heptane and cyclohexane). égg/li(/l
may then be recovered as amorphous form by techniques well known in the art, such as
filtration, centrifugation, decanting, etc. Before recovery, the suspension may be cooled.
Preferably the suspension is cooled to a temperature of from about ~20°C to about 20°C,
more preferably from about -10°C to about 10°C.

(.)

Amorphous valsartan may also be prepared by contacting a crystalline form of valsartan
with a vapor atmosphere of hexane to obtain a crystalline transformation. Two weeks of
contact at room temperature is sufficient for transformation, though a lower amount of

time may also be sufficient. Preferably the forms contacted with such atmosphere include
Form VI and Form VII
L et P N N W .

(.)

Amorphous form may also be prepared by drying various crystalling forms of valsartan.
Drying of Formas 1, 1l and VI results in amorphous form. The Form VIL used ass
R T T I e I e Y

(...)

(pag 18):

Pharmaceutical formulations of theé present invention contain crystalline valsartan, such

as.one of those disclosed herein, or valsartan purely amorphous, optionally in mixture

with other form(s) of valsartan. Mww by the processes of the present
S—— et et e e e ot

L

Invention are ideal for pharmaceutical formulation. In addition to the active ingredient(s),
the pharmaceutical compositions of the present invention may contain one or more

excipients. Excipients are added to the composition for a variety of purposes.

(...)

Asi las cosas, y con fundamento en los argumentos expuestos a lo largo del
presente escrito, respetuosamente solicito que su despacho se abstenga de

conceder el privilegio de patente solicitado para la presente forma cristalina de



valsartan, sus composiciones y procesos, y ordene en consecuencia el archivo del

expediente respectivo.

Iv. FUNDAMENTOS DE DERECHO

Son fundamentos de derecho el Capitulo |, articulos 14, 18 y 20 literal d de
(Requisitos de Patentabilidad) y el articulo 42 (Oposiciones) de la Decisiéon 486 de
2000.

V. SOLICITUD DE PLAZO EXTRA PARA SUSTENTAR LA OPOSICION

En desarrollo de lo dispuesto por el articulo 42, inciso 2° de la Decisién 486,
solicito comedidamente a su Despacho el plazo adicional de sesenta dias para
sustentar la presente oposicidén. Para los anteriores efectos, me permito anexar la

constancia de pago correspondiente.

VI. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de las que puedan presentarse al
vencimiento de la prérroga solicitada, y de aquellas que el Despacho considere

oficiosamente, las siguientes:

» La publicacién internacional WO 2007/069271 “Process for purification of (S)-N-
(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2’-(1H-tetrazol-5-yl)biphenyl —
4-ylmethyl]- amine” del 21/06/2007. pags 1,2, 3,4, 5,6,7, 8, 9.

» REMINGTON DE FARMACIA, Vol 2, edic19, capitulo 83, Pag 2227.

> La publicacion internacional “Polymorphs of valsartan” del 30 de Septiembre de
2004. Paginas 17, 18, 19.

VII. ANEXOS

Para efectos del tramite correspondiente, me permito anexar al presente escrito

los siguientes anexos

1. Certificado de existencia y representacion legal de TECNOQUIMICAS S.A.



[\

2. Poder para actuar.

3. Constancia de pago de las tasas de tramitacion de oposicion.

4. Constancia de pago para sustentar la solicitud de prérroga a que se refiere
el articulo 42, inciso 2° de la Decision 486.

5. Copia para correr traslado al solicitante.

6. El mencionado en el acapite de pruebas.

VIil. NOTIFICACIONES

El suscrito recibira notificaciones en la secretaria de su Despacho o en mi oficina
localizada en la Carrera 17 No. 88-23, Oficina 205, Fax (1) 621.25.42 de esta
ciudad. Tecnoquimicas S.A., las recibira en sus oficinas localizadas en la Calle 23
N° 7-39 de Cali.

Sefior Superintendenttﬁ/—\/
/\ .

JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A. 44.655del C.S.J.
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[2-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine.

(54) Title: PROCESS FOR PURIFICATION OF (8)-N-(1-CARBOXY-2-METHYL-PROP-1-YL)-N-PENTANOYL-N-[2-(1H-

(57) Abstract: The present invention relates to process for purification of (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-
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1
Process for purification of (S)-N-( 1-Carboxy-2-methyl-prop-1-yI)-N-pentanoyl-N-| 2'-

(1H-tetrazol-5-yl )biphenyl-4-ylmethyl]-amine

Field of Invention:

The present invention relates to process for purification of (S)-N~(1-Carboxy-2-methyl-
prop-1 -yl)—N—pentanoyl-N-[Z'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine. Moreover it
provides process for preparation of amorphous form of (8)-N-(1-Carboxy-2-methyl-prop-
1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4~ylmethyl]-amine. Present invention
also provides process fér preparation of various salts of (S)-N-(1-Carboxy-2-methyl-prop-
1-y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine. It also provides
novel salts of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yD)biphenyl-4-ylmethyl]-amine. |

Background of the invention and prior art:
(8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-
ylmethyl]-amine (Figure (I)) commonly referred ‘as Valsartan, belongs to group of
angiotensin II antagonists which are useful in the treatment of hypertension, anxiety,
glaucoma and cardiac attacks. Valsartan is an orally active specific angiotensin II
antagonist acting on the ATI receptor subtype. It is useful in regulating high blood

pressure and cardiac insufficiency.

Figure (I)

Valsartan is first disclosed in US Patent No. 5,399,578 which also discusses its process
for preparation. The final product is recrystallized from ethyl acetate. Another example in
same patent recites recrystallization from diisopropyl ether. However these processes for

purification do not give Valsartan with high purity.

9
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Journal of Labelled Compounds and Radiopharmaceuticals 2000, 43, 1245-1252 reports
recrystallization of Valsartan a (1:1) mixture of ethyl acetate-hexane. However, it does
not provide any enabling disclosure with respect to the crystallization i.e. crystallization
by precipitation or slurrying or any the process. Moreover it also remains silent about the

resultant form of Valsartan.

Various salts of Valsartan and their hydrates and polymorphs thereof are reported in US
Patent No. 6,869,970 and US Patent Application Publication No. 2003/0207930.

It is therefore there is a need to develop a process for purification of Valsartan which is

results in high purity of product as well as overall increase in the yield.

Object of the invention:

The primary object of the present invention is to provide an improved process for the
purification of (S)-N-(l-Carboxy-2-methy1~prop-1-yl)-N-péntanoyl-N—[2'-(1H-tetrazol-5-
yD)biphenyl-4-ylmethyl]-amine.

Another object of the present invention is to provide process for preparing amorphous
(8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-yl)biphenyl-4- .
ylmethyl]-amine.

Also it is an object of the present invention to provide process for preparation of salts of
(8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-( 1 H-tetrazol-5-y1)biphenyl-4-

ylmethyl]-amine.

Yet another object of the present invention is to provide novel salts of (S)-N-(1-Carboxy-

2-methyl-prop-1-yl)-N-pentanoyl-N-{2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine.

Summary of the invention:
Accordingly present invention provides process for purification of (S)-N-(1-Carboxy-2-
methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5 -yDbiphenyl-4-ylmethyl]j-amine

which results in high purity of product as well as overall increase in the yield.

S
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Another aspect of the present invention provides process for preparation of amorphous
form of (S)-N-(l-Ca.rboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)
biphenyl-4-ylmethyl]-amine.

Yet another aspect of the present invention provides process for preparing salts of (S)-N-
(1-Carboxy-2-methyl-prop-1 -yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5 -yDbiphenyl-4-

ylmethyl]-amine.

Further aspect of the present invention provides novel salts of (S)-N-(1-Carboxy-2-
methyl-prop-l-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-S-yl)biphenyl-4-ylmethyl]-amine.

Detailed description of the invention:
The term “(S)—N-(l-Carboxy-2-methy1—prop~l-yl)-N-_pentanoyl-N—[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine” is interchangeable with “Valsartan” and is intended to

include Valsartan and its pharmaceutically acceptable salts, and hydrates or solvates

* thereof in any state of purity unless specifically mentioned.

Surprisingly the inventors of present invention have found that it is possible to obtain (S)-
N-(1-Carboxy-2-methyl-prop-1 -y1)-N-pentanoyl-N-[2'-(1 H-tetrazol-5 -yDbiphenyl-4-
ylmethyl]-amine with high purity and yield by carrying out process of purification
comprising steps of; _ |
(8 mixing (S)—N-(l-Carboxy-2-methyl-prob-l-yl)-N-pentanoyl-N-[Z’-(lH—tetrazol-
5-yDbiphenyl-4-ylmethyl]-amine with alkali and alkaline earth metal carbonate,
bicarbonate or hydroxide to form a reaction mass
(b) treating the above reaction mass with suitable solvent to obtain desired salt of
(8)-N-(1-Carboxy-2-methyl-prop-1 -yD)-N-pentanoyl-N-{2'-(1H-tetrazol-5-
yl)biphenyl-4-ylmethyl]-amine
(¢) ftreating the salt obtained in step (b) with acid to obtain pure (5)-N-(1-Carboxy-
2-methyl-prop-1-yl)-N-pentanoyl-N-[.’Z'—( 1H-tetrazol-S-yl)biphenyl-4-y1methyl]-

amine
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The term “mixing” as used herein in specification and claims refers to create or form by
combining ingredients or to combine or blend into one mass or mixture. The term
“treating” as used herein in specification and claims refers to simple dictionary meaning:
“To subject to a process, action, or change, especially to a chemical or physical process or
applicatibn”. The term high purity refers to Valsartan having D-isomer in an amount less
than about 0.25%

The alkali and alkaline earth metal carbonate, bicarbonate or hydroxide is selected from
group comprising of sodium carbonate, potassium carbonate, calcium carbonate,
magnesium carbonate, barium carbonate, lithium carbonate, cesium carbonate, strontium
carbonate, sodium bicarbonate, potassium bicarbonate, calcium bicarbonate, magnesium
bicarbonate, barium bicarbonate, lithium bicarbonate, cesium bibarbonate, strontium
bicarbonate, sodium hydroxide, potassium hydroxide, calcium hydroxide, magnesium
hydroxide, barium hydroxide, lithium hydroxide, cesium hydroxide, strontium hydroxide
and like, preferably calcium hydroxide, cesium carbonate, lithium hydroxide and

strontium hydroxide.

Suitable solvent can be selected from group comprising of water, Cs.¢ ketone, C,.
alkanol, Cy nitrile, Cy.¢ esters or mixtures thereof, preferably water, acetone, ethanol,

acetonitrile, ethyl acetate or mixtures thereof,

_ Acid can be mineral acid selected from group comprising of hydrochloric acid, sulphuric

acid, nitric acid, phosphoric acid and like.

Salts  of (S)-N-(l-Carboxy-2~methy1-prop-1'-y1)-N-pentanoyl-N-[2'-(1H-tetrazol-S-
yDbiphenyl-4-ylmethyl]-amine, can be prepared by mixing (8)-N-(1-Carboxy-2-methyl-
prop-l-yl)-N-pentanoyl-N-[Z'—(IH-tetrazol—S-yl)biphenyl—4-ylmethyl]-amine with suitable
alkali and alkaline earth metal carbonate, bicarbonate or hydroxide to obtain solid mass.
This mixture is dissolved in suitable solvent at about ambient temperature to about reflux
temperature of the solvent. After complete dissolution the reaction mixture is stirred for

about 1 hour to about 10 hours. Furthér it is cooled to about 0°C to about 25°C to obtain

s
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the desired salt. The desired salt can be isolated by conventional methods like filtration or

centrifugation and dried.

The salt is further treated with acid in the presence of solvent preferably water, ethyl
acetate, methylenedichloride or like and mixtures thereof. After regular work-up
procedures, purified (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-y1)biphenyl-4-ylmethyl]-amine is obtained.

Another aspect of the present invention is to provide a process for the preparation of
amorphous form "of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine comprising steps of;

(a) mixing (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-S-y1)biphenyl-4-ylmethyl]-arnine with alkali and alkaline earth metal
carbonate, bicarbonate or hydroxide to form a reaction mass

(b) treating the above reaction mass with suitable solvent to obtain desired salt of
(S)-N-(1-Carboxy-2-methyl-prop-1 ~-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine

(c) treating the salt obtained in step (b) with acid to obtain amorphous form of
(S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1 H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine

Another aspect of the present invention is to provide a process for the preparation of
amorphous form of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine comprising steps of;

(a) preparing a slurry of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-
(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine in ethyl acetate and a solvent
selected from group comprising of alkanes or ether

(b) stirring the slurry obtained in step (a) to obtain amorphous form of (S)-N-(1-
Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-

ylmethyl]-amine

B
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The slurry is prepared by stirring, suspending or contacting (S)-N-(1-Carboxy-2-methyl-
prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine in a suitable
organic solvent, preferably ethyl acetate and a solvent selected from group comprising of

alkanes or ether.

Examples of alkanes and ether solvents include but are not limited to n-pentane, n-
heptane, hexane, diisopropyl ether and like. The stirring is preferably carried out at
ambient temperature. The amorphous form thus obtained can be isolated by conventional

methods such as centrifugation or filtration and dried.

The amorphous form of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine is characterized by PXRD spectrum which is
substantially the same as PXRD spectrum shown in Figure 1.

Another aspeét of the present invention is to provide a process for the preparation of salt
of (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-
4-ylmethyl]-amine comprising steps of,
(a) mixing (S)-N-(1 -Carboxy-Z-methyl-prop-1-yl)-N-pentanoyl-N—[Z'-(lH—tetrazol-S-
yDbiphenyl-4-ylmethyl]-amine with alkali and alkaline earth metal carbonate,

bicarbonate or hydroxide to form a reaction mass

(b) treating the above reaction mass with suitable solvent to obtain desired salt of '(S)-.

N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-
4-ylmethyl]-amine

(c) isolating desired salt of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-
[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine

Another aspect of the present invention is to provide cesium salt of (S)-N-(1-Carboxy-2- -

methyl-prop-1-y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine. The
crystalline cesium salt of (S)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine is characterized by PXRD peaks at 9.7, 21.6,
243, 279, 292 + 0.2°-20. Tt can also be characterized by PXRD spectrum which is
substantially the same as PXRD spectrum shown in Figure 2.

Bk
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Cesium salt of (S)-N-(1- Carboxy—Z-methyl-prop 1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yl)b1phenyl 4-ylmethyl]-amine can be prepared by process comprising steps of;

(a) mixing (8)-N-(1-Carboxy-2-methyl-prop-1 -yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yDbiphenyl-4-ylmethyl]-amine with carbonate, bicarbonate or
hydroxide salt of cesium to form a reaction mass .

(b) tréating the above reaction mass with suitable solvent to obtain cesium salt of
(S)-N-(l-Carboxy-2-methyl-prop-1-yl)-N—pentanoyl-N-[Z’-( 1H-tetrazol-5-
yl)biphenyl-4-ylmethyl]-amine

(c) isolating cesium salt of (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-
N-[2-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine

According to preferred embodiment cesium salt of (8)-N-(1-Carboxy-2-methyl-prop-1-

4yl)-N-pentanoy'l-N-[2'-(1H-tetrazol-S~y1)bipheny1-4-ylmethy1]-amine can be prepared by

mixing (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N- [2'-(1H-tetrazol-5-
yl)biphenyl;4-ylmethyl]-amine with cesium carbonate and dissolving this solid mass in
acetone. Further the reaction mixture is stirred at about ambient temperature for about 1
to 10 hours and then cooled to obtain cesium salt of (S)-N-( 1-Carboxy-2-méthy1—prop-1-
yl)-N-pentanoyl-N-[2'-(1 H—tetrazol-5-y1)bipheny1-4-yh1_1ethyl]-amine.

Another aspect of the present invention is to provide lithium salt of (S)-N-(1-Carboxy-2-
methyl-prop-l-yl)-N-pentanoyl-N-[2’-(1H—tetrazoi—5-yl)biphenyl-4-ylmeﬂ1yl]-amine.
Lithium salt of (S)-N-(1-Carboxy-2-methyl-prop- 1-y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yD)biphenyl-4-ylmethyl]-amine is substantially amorphous. It can also be characterized by
PXRD spectrum which is substantially the same as PXRD spectrum shown in Figure 3.

Lithium salt of (S)-N-(1 -Carboxy-2-methyl-prop-1-y1)-N-pentanoyl-N-[2'-(1 H-tetrazo]-5-
yD)biphenyl-4-ylmethyl]-amine can be prepared by process comprising steps of;

() mixing (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N- (2'-(1H--

tetrazol-5-yl)biphenyl-4-ylmethyl]-amine with carbonate, bicarbonate or

hydroxide salt of lithium to form a reaction mass
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(b) treating the above reaction mass with suitable solvent to obtain lithium salt of
(S)-N-(l-Carboxy-2-methyl-prop-1-yl)—N—pentanoyl-N-[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine

(c) isolating lithium salt of (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-
N-[2-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine

According to preferred embodiment lithium salt of (S)-N—(l-Carboxy-2-methy1-prop;-l-
yl)-N-pentanoyl-N-[?.’-(lH—tetrazol-S-yl)biphenyl-4-ylmethyl]-amine can be prepared by
mixing (8)-N-(1-Carboxy-2-methyl-prop-1 -y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yl)biphenyl-4-ylmethyl]-amine with lithium hydroxide and dissolving this solid mass in
mixture of ethanol-water. Further the reaction mlxture is stirred at about ambient
temperature for about 1 to 10 hours and then cooled to obtain lithium salt of (S)-N-(1-
Carboxy-2-methyl-prop- 1-yl)-N-pentanoyl-N-[Z'—(lH-tetrazoI-S-yl)b1pheny1-4-ylmethyl]-

amine,

Another aspect of the present invention is to provide strontium salt of (S)-N-(1-Carboxy-
2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1H-tetrazol-5 -yD)biphenyl-4-ylmethyl])-amine.
The crystalline strontium salt of (S)-N- -(1-Carboxy-2-methyl-prop- -1-yl)-N-pentanoyl-N-
[2 -( IH—tetrazol 5-yDbiphenyl-4-ylmethyl]-amine is charactenzed by PXRD peaks at 6.2,
8.4,9.2,9.8, 19.6, 20.5 + 0.2°-20. It can also be characterized by PXRD spectrum which
is substantially the same as PXRD spectrum shown in Figure 4.

Strontium salt of (S)-N-(l-Carboxy-Z-methyI-prop-1-y1)-N-pentanoyI-N-[2’-( 1H-tetrazol-
5-yl)biphenyl-4-ylmethyl]-amine can be prepared by process comprising steps of:

(2) mixing (S)-N-(1 -Carboxy-2-methyl-prop-1 -yl)-N-pentanoyl-N-[2'-(1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine with carbonate, bicarbonate or
hydroxide salt of strontium to form a reaction mass

(b) treating the above reaction mass with suitable solvent to obtain strontium salt
of (8)-N-(1-Carboxy-2-methyl-prop-1 -y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine

(c) isolating  strontium salt of (S)QN-(I-Carboxy—Z—methyl—prop—l-yl)-N-
pentanoyl-N-[2'-( 1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine
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According to preferred embodiment strontium salt of (S)-N-(1-Carboxy-2-methyl-prop-1-
yl)-N-pentanoyl-N-[Z'-(lH—tetrazol-S-yl)bipheny1-4-ylm§:thy1]-amine can be prepared by
mixing (S)-N-(1-Carboxy-2-methyl-prop-1 -yD)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine with strontium hydroxide and dissolving this solid mass in
mixture of water-acetonitrile. Further the reaction mixture is stirred at about 50-55°C for
about 1 to 10 hours and then cooled to obtain strontium salt of (S)-N-(1-Carboxy-2-
methyl-prop-1 -yl)-N—pentqnoyl-N— [2'-(1H-tetrazol-5-yl)biphenyl-4-ylmethyl]-amine.

Another aspect of the present inventién is to provide calcium salt of (S)-N-( 1-Catboxy-2-
methyl-prop-l-yl)-N-pentanoyI-N-[2'-(1H-tetrazol-S-yl)biphenyl-4-ylmethyl]-amine. The
crystalline calcium salt of (S)-N-(l-Carboxy-Z-methyl-prop-1-yl);N—pentanoyl-N-[2'-( 1H-
tetrazol-5-yl)biphenyl-4-ylmethyl]-amine is characterized by PXRD peaks at 5.6, 11.1,
12.7, 15.2, 19.6, 20.6 & 0.2°-20. It can also be characterized by PXRD spectrum which is
substantially the same as PXRD spectrurﬁ shown in Figure 5._

Calcium salt of (S)-N—(l-Carboxy-2-methyl-prop-l-yl)-N-pentanoyI-N-[Z’-( 1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine can be prepared by process comprising steps of:

(a) mixing (8)-N-(1-Carboxy-2-methyl-prop-1-yl)-N-pentanoyl-N-[2'-(1 H-
tetrazol-S-yl)biphenyl—4-ylmethy1]-amine with carbonate, bicarbonate or
hydroxide salt of calcium to form a reaction mass

(b) treating the above reaction mass with suitable solvent to obtain calcium salt of
(8)-N-(1-Carboxy-2-methyl-prop-1 -yl)-N-pentanoyl-N— [2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine

(c) isoléting cesium salt of (S)-N-( 1-Carboxy-Z-methyl-pr_op-l-yl)—N—pentanoyl—
N-[2'(1 H-tetrazol-5-yl)biphenyl-4-ylmethyl] -amine

According to preferred embodiment calcium salt of (8)-N-(1-Carboxy-2-methyl-prop-1-
yl)-N-pentanoyl~N—[2'~(lH-tetrazol—5-yl)biphenyl—4-y1methyl]-amine can be prepared by
mixing (S)-N-(1-Carboxy-2-methyl-prop-1 -y1)-N-pentanoyl-N-[2'-(1H-tetrazol-5-
yDbiphenyl-4-ylmethyl]-amine with calcium hydroxide and dissolving this solid mass in

mixture of acetone-water. Further the reaction mixture is stirred at about reflux

3
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Forma |
Suspensién después de las 6 horas

F1g. 83-4. Microfocografias gue ilustran el cambio de tamafio de
b 12 Forma 1 de

de una nueva entidad quimica. $i se presume que cf
PH gdstrico oscila entre. | y 3 y el del intestiao del-
gado entre 5y 8. en la mayoria de los casos las dro.
gas dcidas (pK, 3) se absorberdn con mayor rapidez
en el estémago, mictras que las drogas mds bésicas
(PK, 8) lo hardin en ¢l tracto intestinal. Sin embargo,
existen excepeiones. Algunos Compuestos poseen ba-
jos coeficientes de particién o se encueniran altamen-
te ionizados dentro de la totalidad de espectro de pH
fisiol6gico, pero de todos nodos se asocian con w
bucn grado de biodisponibilidad.

Polimorfismo

Un polimorfo es una fase cristatina sélida de un
dado resultante de la ilidad de como
minimo dos ordenamientos distintos de Jas molécutas
del compuesto en el estado sclido. La molécula pro-
piamente dicha puede ser de distinta forma en ambos
polimorfos, pero esta condicién no es necesaria y. en
realidad, ciertos cambios de forma conlicvan a la for-
maci6n de moléeulas difercates y por lo tanto no re-
presentan polimorfismos. Los isémeros geomérricos
los . aun cuando scan i il
en forma reversible, 10 pueden ser considerados po-
limorfos, aunque pueden compartarse en forma muy
similar y creac confusiones.

Un criterio seguro para la clasificacién de un sis-
ema como polimérfico es el siguiente: dos polimor-
fos mostrardn diferencias en la estructum de los eris-
ales pero serdn idénticos en los estados Ifquidos o de
evaporacién. Al igual que los polimorfos, los iséme.
tos dindmicos funden a difercnics temperaturas pero
arrojan productos fundidos de distinta composicién.
Con el curso del tiempo, cada uno de estos productos
fundidos llega a una mezcla en equilibrio de los dos
isémeros con composiciones dependientes de 1a tem-
peratura, Algunas casos publicados de poli

15um
16um

Porcentaje de sobretamado (nimero)

1530 65 60 75 80 120 150 1§80
Minutos

Flg. 83-5. Cambio en el recuento acumulativo en funcidn ded tiem-
o par na suspension acuosa de fa Forma [ de unn droga experi-
meatst,

céuticos. Se llevaron a cabo estudios extensivos de

i con esteroides, itdricos, antihista-
minicos y sulfonamidas. La preformuiacion general-
mente incluye estudios rigurosos para determinar la
presencia de polimorfos cn las nuevas drogas prepa-
radas para las investigaciones preliminares epranima-

indudablemente representan isomerismo dindmico,
dado que ambos sistemas sc comportan en forma
muy similar.

El polimorfismo es la capacidad de cualquier cle-
MEAIO © compuesto para cristalizar en la forma de
mds de una especie cristalina, por ejemplo, el carbén
en Ia forma de diamante cdbico o grafito hexagonal.
Los distintos polimorfismos de un compuesto dado
en general son diferentes en estructura ¥ propiedades
como los cristales de dos compuesios distintos, La
solubilidad, €1 punto de fusisn, la deasidad. 1a dure-
2a. la forma de los cristales. las propiedades dpticas y
eléctricas. la presién de vapor, la estabilidad, etc., va-
rfan segon la forma polimdrfica. En general deberia
ser posible obtencr distintas formas cristalinas de una
droga que muestre polimorfismo ¥ de csa maner
modificar las propiedades de ese compucsto. Para
€llo se requiere un conocimiento del comportamien-
to de los polimorfos. Existen numerosas revisiones
felacionadas con ¢l polimorfismo; ademds. en la bi-
bliograffa aparecen numerosas indicaciones de ja im-
portancia del polimorfismo en los productos faoma-

les de cxperimentacién. Algunos de los pﬁﬁmﬂms
investigados cn forma rutinaria consisten en 1 canti-
dad de polimorfos presentes, ¢l. grado relativé de es-
tabilidad de los diversos polimorfos, Ia presencia de
un estado vidrioso, la estbilizacién de las formas
metaestables, los rangos de estabilidad térmica para
cada polimorfo, las solubilidades. el método dc pre-
paracion de cada forma, los efectos de Ja microniza-
cién 0 la preparacién de tabletas y Ja interaccién con
tos componentes de la formulacién.

La tarea inicial del preformulador consiste en de-
terminac si la sustancia quimica evaluada existe en
s de una forma cristalina. Por lo general se utilizan
los siguientes procedimientos para inducir b cristali-
zacién en forma metaestable:®

1. Fundic comptetamente una pequefs cantidad del
€ompuesio en un portaabjeto y observas la solidificacion
enrre polares cruzsdos. Si después de la congelacion espan-
tdnca se produce una (ransformacitn espontdnen o inducida
per la siembra o el raspads, es probable que del compuesto
existan como minimo dos formas polimérficas, Es esenciat

PREFORMULACION 2227
25
24
=1
22 1%

Didmetro (um)

inaiaal

\\ 3
#

Minutos

Fig, B3.6. Velock imi
‘perimental ¢n suspensidn acuosa.

ona muesim pequeita, manteniendo el fundido durante apro-

i 30 segundos a aproxi 10°C por
aniba del pumco de fusion: scparar en forma cuidadosa el
compuesto evitando el shock fisico antes de observarlo y
enfriarlo con rapidez.

2. Calentar vna mucstra del compuesto sobre una placa
caliente y observar si durame el calemamiento se produce
una transformacién sélido-s6lido.

3. Sublimar una pequefia cantidad del compuesto ¢ in-
tentar inducir I wansformacidn entee ¢l sublimado y la
muesta original mezclando ambos compuCsI0s en una gota
de solucién sarurada de uno de ellos. i ambos sor polimor-
fos, ) mds estable de los dos serd insoluble y crecerd a ex-
pensss de 1a forma mesestable més soluble. Este proceso
continuass hasta que la forma metaestable sea wansformada
completameaie en la forma estable. Si las muestras no son
polimorfos, una de ellas puede disolverse pero L oira no au-
mentard. Si ambas formas son idénticas no sc observard nin-
‘guna modificacién.

4. Mantener el exceso de compuesto ca una pequeiia
cantidad dz solvente cerca de su punto de fusidn. Aislar ef
sdlido suspendido. Es importanic adoptar precauciones a fla
de mantener la temperatura durante este paso. Evaluar el
material nislado can unb muestra original utilizando ¢ pro-
cedimiento descrito antes en ef paso 3.

S. Recrisualizar ct compuesto de la solucién mediante.
enfriamiento répido y observar una fraccién del material
precipitado suspendido en una gota det ficor madre, La g0-
@ ulteriormente puede ser sembrada con ¢! compuesta ar-
ginal para evaluar 12 transformaci6n de fase de la solucion.
Si ¢! precipitado es un polimorfo diferente debe obscrvarse
una transformacion de fase en La solucién.

Una vez establecida Ia presencia de polimorfismo
s¢ cueata con procedimientos que permiten al prefor-
mulador prepacar las diversas formas en mayores

prevenir la nucleacién de In i

s
perenfriamiento. Este puede inducicse medinnte el uso de

para una ulterior y
para la incorporacicin en formas farmacéuticas.
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A solution of valsartan in the above solvents is prepared. The solution may be cooled to
induce crystallization. Preferably the solution is cooled to a temperature of from about —
20°C to about 20°C, more preferably from about -10°C to about 10°C. The resulting

precipitate may then be recovered by techniques well known in the art, such as filtration,

centrifugation, decanting, etc.

Water is used as an anti-solvent in the above mixtures to precipitate valsartan, since
valsartan is substantially insoluble in water. Preferably, water is added slowly to a
prepared solution of valsartan in the solvent, more preferably with vigorous stirring. One
of skill in the art may appreciate that the solvent and the anti-solvent may be combined in
different manner, and the exact order of addition of the solvent to the anti-solvent may not
make a difference in the final result. Crystallization from a binary mixture may also be

possible.

Alternatively, amorphous valsartan may be prepared by removing a solvent from the
solution of valsartan in an organic solvent. The solvents used are preferably THF,
dioxane, ethanol, isopropanol, diethylether and methanol. A solution of valsartan in the-
above solvents is prepared, followed by solvent removal. Preferably, removing is carried
out by evaporation. Evaporating/drying may be carried out under ambient or reduced
pressure. Preferably, evaporating/drying is carried out at a temperature of from about
40°C to about 60°C, more preferably in combination with a pressure of less than about 30
mm Hg. Approximately a few hours of drying, e.g. about 2 to about 5 hours, depending

on the conditions, may be sufficient.

In a preferred embodiment, excess solvent is first removed by evaporation under reduced

pressure, followed by drying at an elevated temperature.

In another embodiment, amorphous form is prepared by precipitation from an aqueous
acidic solution. A solution of valsartan in an aqueous basic solution is prepared. The

aqueous basic solution may be that of an alkali metal or alkaline earth metal salt such as
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NaOH, KOH or potassium carbonate. Preferably, the pH of the solution is above about
10, more preferably about 12. An acid is then added to reduce the pH, resulting in
precipitation. Preferably, the resulting pH is from about 2 to about 5. The pH may be
adjusted by using aqueous acidic solutions of inorganic acids such as HC, sulfuric acid,

formic acid and acetic acid.

Amorphous form of valsartan may also be prepared by heating a mixture of valsartan in
diisopropyl ether followed by drying. The mixture is preferably heated from about 50°C
to about reflux temperature. After heating, a gummy material is obtained which has to be
dried, as described above, to obtain desirable amorphous form. Drying may be carried
out under ambient or reduced pressure. Preferably, drying is carried out at a temperature
of from about 40°C to about 60°C, more preferably in combination with a pressure of
less than about 30 mm Hg. Approximately a few hours of drying, e.g. about 2 to about 5

hours, depending on the conditions, may be sufficient.

In another embodiment, amorphous valsartan is obtained from a mixture, such as by
suspension in a solvent. Valsartan is suspended in a Cs to a Cy; hydrocarbon such as
heptane or cyclohexane, or in water or mixtures-thereof. The suspension may be heated
to a desirable temperature depending on the solvent (preferably about 35°C to about |
55°C for water, and about 60°C to about -80°C for heptane and cyclohexane). A solid
may then be recovered as amorphous form by techniques well known in the art, such as
filtration, centrifugation, decanting, etc. Before recovery, the suspension may be cooled.
Preferably the suspension is cooled to a temperature of from about —20°C to about 20°C,

more preferably from about -10°C to about 10°C.

Amorphous valsartan may also be prepared by contacting a crystalline form of valsartan
with a vapor atmosphere of hexane to obtain a crystalline transformation. Two weeks of
contact at room temperature is sufficient for transformation, though a lower amount of

time may also be sufficient. Preferably the forms contacted with such atmosphere include
Form VI and Form VIL

Amorphous form may also be prepared by drying various crystalline forms of valsartan.
Drying of Forms I, Il and VII results in amorphous form. The Form VII used as s
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starting material is preferably that obtained by crystallization out of n-butyl acetate.
Drying may be carried out under ambient or reduced pressure. Preferably, drying is
carried out at a temperature of from about 40°C to about 60°C, more preferably in
combination with a pressure of less than about 30 mm Hg. Approximately a few hours of
drying, e.g. about 2 to about 5 hours, depending on the conditions, may be sufficient for

transition.

Depending on the process used, the amorphous material may be substantially free of
crystalline impurities, or contain substantial amounts of crystalline impurities.
Amorphous material containing substantial amounts of crystalline materials as impurities
is hereby referred to as “valsartan essentially amorphous.” As illustrated in Figure 1, the
presence of crystalline impurities does not allow for a good halo shape pattern typical of
amorphous form that is substantially free of crystalline material. If the amount of the
crystalline impurities is low, it is possible that the crystals would not be detected by an
XRD, but the presence of the crystals even in low amounts results in the presence of a

peak in the DSC thermogram.

The amorphous material that is substantially free of crystalline forms is hereby referred to
as “valsartan purely amorphous.” Figure 2 illustrates an XRPD pattern for this form,
where the halo shape of the pattern illustrates the substantial absence of crystalline
structure. - Peaks and bumps are particularly missing in the regions characteristic of
crystalline form. Additionally, the “valsartan purely amorphous.” has a DSC thermogram
as substantially depicted in Fig. 3. The DSC thermogram lacks endothermic peaks, such
as those above about 1 J/g, preferably those above about 0.5 J/g, in the region of from
about 80°C to about 100°C.

The examples further illustrate processes for obtaining both “valsartan essentially

amorphous” and “valsartan purely amorphous.”

Many processes of the present invention involve crystallization out of a particular solvent.
One skilled in the art would appreciate that the conditions concerning crystallization can
be modified without affecting the form of the polymorph obtained. For example, when

mixing valsartan in a solvent to form a solution, warming of the mixture may be
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necessary to completely dissolve the starting material. If warming does not clarify the
mixture, the mixture may be diluted or filtered. To filter, the hot mixture may be passed
through paper, glass fiber or other membrane material, or a clarifying agent such as celite.
Depending upon the equipment used and the concentration and temperature of the
solution, the filtration apparatus may need to be preheated to avoid premature

crystallization.

The conditions may also be changed to induce precipitation. A preferred way of inducing
precipitation is to reduce the solubility of the solvent. The solubility of the solvent may

be reduced, for example, by cooling the solvent.

In one embodiment, an anti-solvent is added to a solution to decrease its solubility for a
particular compound, thus resulting in precipitation. Another way of accelerating
crystallization is by seeding with a crystal of the product or scratching the inner surface of
the crystallization vessel with a glass rod. Other times, crystallization may occur
spontaneously without any inducement. The present invention encompasses both
embodiments where crystallization of a particular form of valsartan occurs spontaneously

or is induced/accelerated, unless if such inducement is critical.

The starting material used for the processes of the present invention may be any
crystalline or amorphous form of valsartan, including any solvates and hydrates. With
processes where valsartan goes into solution, the form of the starting material is of
minimal relevance since any solid state structure is lost in solution. With suspension and
drying processes, the starting material may sometimes make a difference, as one of skill

in the art would appreciate.

Pharmaceutical formulations of the present invention contain crystalline valsartan, such
as one of those disclosed herein, or valsartan purely amorphous, optionally in mixture
with other form(s) of valsartan. The valsartan prepared by the processes of the present
invention are ideal for pharmaceutical formulation. In addition to the active ingredient(s),
the pharmaceutical compositions of the present invention may contain one or more

excipients. Excipients are added to the composition for a variety of purposes.
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