CONMUTADOR: (57-1) 742-0191
Fax: (57-1) 742-0193

Calle 122 # 48 ~ 11

Bogota D.C., Colombia

www.estrategiajuridica.net

Estrategia
Juridica

]
Bogota D.C., 4 de abr‘{il de 2013 Q

SUPERINTENDENCIA DOE INDUSTRIA Y COMERCIO

B EGRATR ARGy

Doctor: ?echza 2013-04 05 08 29 38 Dep 2020 DIR NUEVASCR
Pablo Felipe Robledo del Castillo ra.2 PATENTES Eve: 1 REGDEPOSITO

Act. 412 REPOSPRESRECU  Folios; 10

S T

Superintendente de Industria y Comercio
Ministerio de Comercio, Industria y Turismo
Ciudad

Radicacion No. 09 - 80222 ‘
Patente: NUEVO PROCEDIMIENTO DE SINTESIS DE
AGOMELATINA

Recurso de Reposicion

NATALIA CABRERA MARTINEZ, domiciliada en ésta ciudad, identifi_cilada con
cédula de ciudadania No. 52.961.772 de Bogota portadora de la tarjeta profesional
No. 198.677 del C.S. de la J., en mi calidad de apoderada de la socied:ad LES
LABORATOIRES SERVIER, por medio del presente escrito y estando déntro del
término legal, me dirijo a Usted para presentar RECURSO DE REPOE_SICION
contra la Resolucion No. 5247 del 19 de Febrero de 2013, mediante el I'.cual se
negé el privilegio de la patente de invencion de la referencia y en concoirdancia

con ello solicito lo siguiente:

I. PETICIONES

Respetuosamente solicito que se revoque totalmente la Resolucion No. 52:47 del

19 de Febrero de 2013 y en consecuencia:

1. Solicito que se revoque el articulo primero de la resolucion recutrida y
consecuencia se declare infundada la oposicion presentada por la so'piedad
GYNOPHARM S A.

.. , .y .4
2. Solicito que se revoque el articulo segundo de la resolucion en mencidn, y

3. Solicito que sea concedido el privilegio de la patente de invencion.




Para que las anteriores solicitudes me sean satisfechas pido que 7§e tengan en

cuenta los siguientes fundamentos de hecho y de derecho.
li. HECHOS

PRIMERO: Mediante escrito radicado el 31 de julio de 2009 con el Nd. 09 -80222,
mi representada solicito la patente de invencion denomina!gia NUEVO
PROCEDIMIENTO DE SINTESIS DE AGOMELATINA. |

SEGUNDO: Que el extracto de la solicitud fue publicado en la‘ Gaceta de
Propiedad Industrial No. 612 del 29 de Enero de 2010, habiéndose";_presentado
oposicién por parte de la sociedad GYNOPHARM S.A. |

TERCERO: Que una vez solictado el examen de patentébilidad la
Superintendencia efectué requerimiento de fondo de conformidad con el articulo
45 de la Decision Andina 486 de 2000, mediante Oficio No. 15101 el cual fue

oportunamente contestado mediante escrito radicado el 21 de noviembré de 2012.

CUARTO: Que el dia 19 de febrero de 2013, esta Entidad profirid éesolucién
No.5247, denegando el privilegio de patente de invencion de la referenciz’g.

ill. FUNDAMENTOS DEL RECURSO

Los siguientes documentos del estado de la técnica se consideran como

relevantes con respecto al nivel inventivo del presente caso:

D1: EP 1564202

D2: FR 1141276

D3: US 3,062,869

A pesar de los argumentos presentados en noviembre 2012, el Exa}ninador
mantiene que las reivindicaciones 1 a 5 del presente caso no cuentan c'pn nivel
inventivo basado en D1 + D2 o D1 + D3. EIl proceso de la invencion '\permite
sintetizar agomelatina en solamente tres pasos a partir de 7-metoxi-tetra|ll,ona sin
aislar el derivado de amina, mientras que el documento mas cercano D1 d[“_escribe

un proceso de 4 pasos usando el mismo material de inicio. El Examinador
I
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argumenta que la brecha técnica entre D1 y la presente invencién ée ensefia en
D2y D3.

E! problema técnico a ser resuelto por la presente invenciéon es Sthministrar un
proceso industrial efectivo para la sintesis de agomelatina el cual eé'f, transferible
inmediatamente a la escala industrial y el cual suministra agomelat!?na en buen
rendimiento con una excelente pureza compatible con los req?erimientos
farmacéuticos. El término “efectivo” significa que el proceso no reqﬂ,liere de una
purificacién laboriosa (como métodos de cromatografia de columna o";ldestilacién)
lo cual incrementara dramaticamente el costo de la sintesis industrial de la

agomelatina. ‘

El proceso de la invencién es inventivo porque permite economizar un:paso en el
proceso industrial de sintesis de agomelatina, mientras que"'.l mantiene
sorprendentemente la formaciéon de impurezas a un nivel aceptable p'*fara sSu uso
farmacéutico subsecuente. |

Basandonos en las ensefianzas divulgadas en D1, la persona expérta en la
materia técnica no estaria motivada a llevar a cabo una reaccion elij_u “‘un solo
recipiente” porque es posible que se den reacciones cruzadas indeséadas que
producen impurezas. Como se explica en este documento del estédo de la
técnica, la principal desventaja en el paso de la hidrogenacion de (7l|metoxi-1-

naftil)acetonitrilo es la formacién concomitante de la siguiente impureza “bis”™:
H
ffel v e ; _ ,i e e '-

En D1, se debe notar que la purificacion del compuesto (7-metoxi-1-naftil)étilamina
durante su conversion en la forma hidrocloruro permite controlar el niv",!el de la
impureza “bis” en los lotes de agomelatina. En consecuencia, la persona'iexpeNa
en la materia que esté desarrollando un proceso industriaimente aplical’fl:ble, no
estaria motivado a sintetizar agomelatina a partir de (7-metoxi-1-naftil)acetc#nitrilo a
través de una reaccion “en un solo reactor’, a pesar de que combinara las
ensefanzas de D1 + D2 o D1+D3.




Tal y como se discutié en nuestras cartas anteriores, el problema técnig%o discutido

en D2 o D3 no es comparable con el problema resuelto en nuestra invencion.
|

i

» Con respecto a D2:

De hecho, D2 describe un procedimiento general para la hidroge‘;naci()n de
derivados de nitrilos en sus correspondientes derivados acetiladoé, lo cual
requiere un paso final de purificacién por destilacion (ver ejemplos 2 a|i:4). Dicho
paso de purificacion muy dificilmente puede llevarse a lotes industriales’; dado que
incrementaria dramaticamente el costo de preparacion del medicamento.
También debe tenerse en cuenta que los ejemplos 2 a 4 correspond{en a tres
procesos experimentales diferentes que producen el mismo compues'|to, i.e. N-
(ciclohexilmetil)acetamida. Sin embargo, las condiciones de temperatura'z y presion

requeridas para la destilacion de N-(ciclohexilmetil)acetamida son diferenkes en los

tres ejemplos: '.

- 150-180°C bajo presion de 10 mm de mercurio para ejemplo 2,
- 118-126°C bajo presion de 0,1 mm de mercurio para ejemplo 3,
- 145-160°C bajo presién de 10 mm de mercurio para ejemplo 4.

Estos datos evidencian que la pureza de los compuestos acetilados reéultantes
varia mucho de un ejemplo a otro, y depende mucho de las corl“.)diciones
experimentales. En resumen, el paso de destilacion en D2 no permite la oibtencién
de un compuesto con un perfil de pureza reproducible. Por lo tanto, IaEpersona
experta en la materia no esta motivada a utilizar una reaccion en “un solol; reactor”
descrita en D2 para producir lotes de alta pureza de agomelatina. En la presente
invencién, por favor note que la agomelatina es cristalizada directamente'} con un
perfil de pureza excelente, el cual es reproducible y compatible bon las
restricciones farmaceéuticas. !

1
{

» Con respecto a D3

|
Los compuestos obtenidos de acuerdo con el procedimiento descrito en D3 no
estan disefiados para ser administrados directamente como medicamentc’;s, pero
mas bien para ser utilizados como intermediarios para la sintesis de prbductos

1
Utiles en varios tipos de campos (agricultura...). Los requerimientos acerca de los
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|
perfiles de impureza no son tan cruciales comparados con los del presente caso,

en donde la amina primaria monoacilada que se sintetiza es el producto final que
sera utilizado para tratamiento terapéutico. 1

!
Adicionalmente, vale la pena notar que la reduccion de derivados de nitrilo en sus
aminas primarias monoacetiladas correspondientes a través de una rea’icci()n en
un solo paso descrita en D3 se lleva a cabo en un medio que comprende énhidrido
acético, solo o en combinacién con un disolvente aprotico polar (etil acetato),
mientras que el proceso de la presente invencion requiere necesariamenteli del uso
de un disolvente protico polar sobre el reactivo de acetilacidn (véase la
reivindicacion 1). Esta diferencia es crucial en relacién con el perfil de impurezas
del producto final, lo cual depende marcadamente en la naturaleza del medio de
reaccion. Nuevamente, se debe enfatizar que el proceso de la invencionl permite
sintetizar lotes industriales de agomelatina de alta pureza (se requ}iere de
aproximadamente 1 kilogramo de material de partida) partiendo directamente de
(7-metoxi-1-naftil)acetonitrilo el cual es reducido sin aislar el compuésto (7-
metoxi-1-naftil)etilamina y sin purificacion laboriosa. Mas precisarﬁente, el
nivel de la impureza “bis” es mas bajo que 0.1% en los licores de hidrogenacién.

|

Este resultado no puede anticiparse basado en las ensefianzas de D1+D3.,
|
En conclusion, contrario a los argumentos del Examinador, las
divulgaciones hechas en D2 o D3 no son facilmente transferibles a escala
industrial para la produccién de un producto farmacéutico. Dicho proceso
de escalamiento del laboratorio a escala industrial no es facil, especiall\lmente
en vista de los requerimientos en perfiles de pureza. En otras palabras, la
excelente pureza de la agomelatina (>99,5%) sintetizada de acuerdo'l con el
proceso de la invencidn no puede anticiparse sin una construcqién en
retrospectiva. Por lo tanto, las reivindicaciones 1 a 5 son inventivas con

- |
respecto al arte previo.

|
Por favor note que las patentes correspondientes a esta han sido otorga}das sin
ninguna correccion en Estados Unidos (ver US 8,329,947B2) y en Japon (numero
de otorgamiento 5112399). !
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IV. ANEXOS

o Copia del certificado de concesion de la presente invencion en 1;Estados
Unidos (US 8,329,947B2).

V. NOTIFICACIONES ‘

Recibiré notificaciones en la secretaria de su Despacho, en la Calle 122 No. 48 -
11 de esta ciudad y/o en

el correo electronico
|
nataliacabrera@estrategiajuridica.net.

Atentamente,

\

Natalia Cabrera Martinez
C.C. No. 52.961.772 de Bogota.
TP.A. No. 198.677 del C.S de la J.
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US 8,329,947 B2 ,
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PROCESS FOR THE SYNTHESIS OF More specifically, the present invention relates to a process
AGOMELATINE for the industrial synthesis of the compound of formula (0:

The present invention relates to a new process for the
industrial synthesis of agomelatine, or N-[2-(7-methoxy-1-
naphthylethyljacetamide, of formula (1):

03]
NHCOMe.

MeO

Agomelatine, or N-[2-(7-methoxy-1-naphthyl)ethyl]ac-
etamide, has valuable pharmacological properties.

Tt has, in fact, the double characteristic of being, on the one
hand, an agonist of receptors of the melatoninergic system
and, on the other hand, an antagonist of the 5-HT, . receptor.
These properties provide it with activity in the central nervous
system and, more especially, in the treatment of major depres-
sion, seasonal affective disorder, sleep disorders, cardiovas-
cular pathologies, pathologies of the digestive system, insom-
nia and fatigue due to jet-lag, appetite disorders and obesity.

Agomelatine, its preparation and its use in therapeutics
have been described in European Patent specifications EP 0
447 285 and EP 1 564 202.

In view of the pharmaceutical valuve of this compound. it
has been important to be able to produce it using an effective
industrial synthesis process which is readily transferable to
the industrial scale and which provides agomelatine in a good
yield and with excellent purity.

Patent specification EP 0 447 285 describes production of
agomelaine in eight steps starling from 7-methoxy-1-letral-
one, in an average yield of less than 30%.

In Patent specification EP 1 564 202, the Applicant devel-
oped a new, much more effective and industrialisable synthe-
sis route in only four steps that makes it possible to obtain
agomelatine in highly reproducible manner in a weil-defined
crystalline form.

The Applicant has now continued his investigations and
developed a new process for the synthesis of agomelatine that
is even more effective than that described in the prior art:
agomelatine is obtained dircctly starting from (7-methoxy-1-
naphthyl)acetonitrile, which makes it possible to achieve
complete synthesis in only three steps starting from 7-meth-
oxy-1-tetralone. This new process makes it possible to obtain
agomelaline in reproducible manner and without requiring
laborious purification, with a purity that is compatible with its
use as a pharmaceutical active ingredient.

Saving one or more steps in a synthesis process is always
desirable to industry because it allows a time saving, a gain in
yield and, consequently, a lower final cost. However, reducing
the number of steps in a synthesis procedure is not a trivial
exercise, especially when industrial quantities are involved:
two steps combined into one involve an increase in the num-
ber and amounts of reagents present and, owing to the
increased complexity of the mixture, purification of the reac-
tion product becomes more difficult. Finally, the probability
of secondary products appearing because of the greater num-
ber of reagents that are present at the same time is very high.

The Applicant has now developed an industrial process
which makes it possible to obtain agomelatine directly, start-
ing from (7-methoxy-1-naphthyl)acetonitrile.

[
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which process is characterised in that there is reacled
(7-methoxy-1-naphthyl)acetonitrile of formula (1I):

MeO i

which is subjected to reduction by hydrogen in the presl'ance
of Raney nickel in a medium comprising acetic anhydride in
a polar protic medium to yield the compound of formula (1),
which is isolated in the form of a solid. !

The compound of formula (1) is obtained by customary
reactions of organic chemistry. The compound of formula (I1)
can, for example, be obtained by condensation of cyanoacetic
acid with 7-methoxy-tetralone followed by oxidation of the
condensation product, as described in Patent specifications
EP1564204 and EP1564205. i

Preferably, conversion of the compound of formulL (I
into the compound of formula (1) according to the invention s
carried out under a minimum pressure of 5 bars and, Imore
preferably, is carried out using a pressure of from 10 barg to 50
bars of hydrogen. '

Advantageously, conversion of the compound of formula
(11) into the compound of formula (1) according to the jnven-
tion is carried out at from 25° C. to 90° C. and, more espe-
cially, from 50° C. (o 70° C. '

The amount of Raney nickel used in the reaction converting
the compound of formula (1) into the compound of fgrmula
(1) is at least 5% by weight and, more prefcrably, from 10% to
20% by weight. !

The reaction medium for the reaction converting thé com-
pound of formula (11) into the compound of formula d) pref-
erably comprises one or more polar protic solvents such as
ethanol, acetic acid and/or water, and more preferably cjathanol
and/or water. Optionally, the reaction medium additjonally
contains sodium acetate. ‘

This process is especially valuable for the fol]owi_‘ng rea-
sons: !

it makes it possible to obtain the compound of forrula (f)

on an industrial scale in a single step, starting from
(7-methoxy-1-naphthyl)acetonitrile, in excellent yields
of more than 85%; this new process accordingly allows
the compound of formula (I) to be produced i only 3
steps starting from 7-methoxy-tetralone;

the compound of formula (1) obtained has, in reprgducible

manner, the -characteristics of the crystailine form
described in Patent specification EP1564202;

the operating conditions that have been developed make it

possible to minimise formation of the major sécondary

|
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product of the reaction: N,N-bis(2-(7-methoxy-1-naph-
thyl)ethyl]acetamide, which originates [rom dimerisa-
tion between two reaction intermediates; a priori it was
in fact very difficult—in view of the very existence of
this secondary reaction which dramatically increases in
magnitude when the reaction is carried out as a “one-
pot” reaction—to envisage directly obtaining the com-
pound of formula (1) starting from (7-methoxy-1-naph-
thyl)acetonitrile under purity conditions that are
compatible with its subsequent pharmaceutical usc
lengthy and highly detailed studies of the operating con-
ditions were necessary in order to arrive at an impurity
leve! for the dimerised compound that is acceptable for
subsequent use of the compound of formula (I) as a
medicament.

The Examples hereinbelow illustrate the invention but do
not limit it in any way.

EXAMPLE 1

N-[2-(7-Methoxy-1-naphthyl)ethyl]acetamide

Step A: (7-Methoxy-3,4-dihydro-1-naphthyDacetonitrile

There are introduced into a 670 litre reactor 85.0 kg of
7-methoxy-1-tetralone, 60.3 kg of cyanoacetic acid and 15.6
kg of heptanoic acid in toluene in the presence of 12.7 kg of
benzylamine (or 11.0 kg of aniline). The mixture is heated at
reflux. When all the starting substrate has disappeared, the
solution is cooled and filtered. The precipitate obtained is
washed with toluene and then the filtrate obtained is washed
with 2N sodium hydroxide solution and then with water until
neutrality. After evaporating off the solvent, the solid
obtained is recrystallised from an ethanol/water (80/20) mix-
ture to yield the title product in a yield of 90% and with a
chemical purity of more than 99%.

Melting point: 48-50° C.
Step B: (7-Methoxy-1-naphthyl)acetonitrile

There are introduced into a 670 litre reactor 12.6 kg of 5%
palladium-on-carbon in toluene, which is heated at reflux;
then 96.1 kg of (7-methoxy-3,4-dihydro-1 -naphthy!)acetoni-
trile dissolved in toluene are added and also 63.7 kg of allyl
methacrylate. The reaction is continued at reflux and is moni-
tored by vapour phase chromatography. When all the starting
substrate has disappeared, the reaction mixture is cooled to
ambient temperature and then filtered. After evaporating off
the toluene, the solid residue obtained is recrystallised from
an ethanol/water (80/20) mixture to yield the title product in
ayield of 91% and with a chemical purity of more than 99%.

Melting point: 83° C.

Step C: N-[2-(7-Methoxy-1-naphthyl)ethyljacetamide

There are introduced into an 8 litre reactor 136 g of Raney
nickel, 2.06 litres of ethanol and 0.23 litre of water. Whilst
stirring at 70° C. and under 30 bars of hydrogen, the com-
pound obtained in Step B (0.8 kg), dissolved in acetic anhy-
dride (2.4 litres), is added slowly. At the end of the addition,
the reaction mixture is stirred for 1 hour under hydrogen at 30
bars; the reactor is then subjected 1o decompression and the
liquors are filtered. After concentrating the mixture, the resi-
due is crystallised from an ethanol/water 35/65 mixture to
yield the title product in a yield of 89% and with a chemical
purity of more than 99%.

Melting point: 108° C.

.
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EXAMPLE 2 |

|

Determination of the Crystalline Form of the.
Compound |
N-[2-7-methoxy-1-naphthyl)ethyljacetamide:

Obtained in Example 1 '
l

Data recording was carried out using the D8 high-resolu-
tion diffractometer from Bruker AXS with the following
parameters: an angular range of 3°-90° in terms of 26, a step
of 0.01° and 30 s per step. The N-{2-(7-methoxy-1-naphthyl)
ethyl]acetamide powder obtained in Example 1 was depos-
ited on a transmission mounting support. The X-ray source is
a copper tube (ACuK ,,=1.54056 A). The mounting includes
a front monochromator (Ge(111) crystal) and an énergy-
resolved solid-state detector (MXP-D1, Moxtec-SEPH). The
compound is well crystallised: the line width at half-height is
of the order 0f 0.07° in terms of 26.

The following parameters were accordingly determined:

crystal structure of unit cell: monoclinic, ]

unit cell parameters: a=20.0903 A,b=9.3194 A, c=15.4796
A, B=108.667° '|

space group: P2,/n ‘

number of molecules in the unit cell: 8 )

volume of the unit cell: V., ..;=2746.742 A

density: d=1.13 g/em®. |

EXAMPLE 3 !
Determination, by Means of the X-ray Powder‘l
Diffraction Diagram, of the Crystalline Form of the
N-{2-7-methoxy-1-naphthyl)ethyl]acetamide ]
Compound Obtained in Example 1

The crystalline form of the compound obtained in Example
1 is characterised by the following X-ray powder diffraction
diagram, measured using a Siemens D5005 diffractd}meter
(copper anticathode) and expressed in terms of interplanar
distance d, Bragg's angle 2 theta, and relative intensity (ex-
pressed as a percentage in relation to the most intense line):

|

Angle 2 theta () Interplanar distance d (A) Intensity ‘(%)
9.26 9.544 2
10.50 8.419 131
15.34 5 24

1715 5.165 100]

|

1. A process for the synthesis of a compound of formula (1)

The invention claimed is:

Lo
NHCOMe,

MeO l I
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wherein (7-methoxy-1-naphthyl)acetonitrile of formula (II):

(i
CN.

MeO

is subjected to reduction by hydrogen in the presence of
Raney nickel in a medium comprising acetic anhydride in a

J
6 1
polar protic medium to yield the compound ofjformula (I),
which is isolated in the form of 4 solid.
2. The process of claim 1, wherein the reacﬁé)n is carried
out under a pressure of from 10 bars to 50 bars ¢f hydrogen.

3. The process of claim 1, wherein the reaction is carried
out at from 25° C. t0 90° C.

4. The process of claim 1, wherein the amou‘;nt of Raney
nickel used in the reaction is from 10% to 20% by weight.
5. The process of claim 1, wherein the reactionimedium for
10 the reaction comprises ethanol and/or water. ;

}
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