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REF: EXPEDIENTE 05-097-262

'Ij'iTULO SOLICITADO: “PROCESO PARA LA PREPARACION DE UN
| POLIMORFO DE MALEATO DE ROSIGLITAZONA”

e PUBLICACION: Gaceta 573 de 28 de febrero de 2007
PRIORIDAD: GB 0307259.2 DE MARZO 28 DE 2003
SOLICITANTE: GLAXO GROUP LIMITED.
APODERADO: CARLOS REINALDO OLARTE GARCIA.
sTRf\MITE: REMISION DE INFORMACION

‘ JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al pie de
!’ la firma, abogado en ejercicio, titular de la tarjeta profesional niimero 44655 del C.S.J,
" obrando en nombre y representacion de TECNOQUIMICAS S.A., sociedad comercial

| constituida y vigente de acuerdo con las leyes de la Republica de Colombia, con

domicilio y sede principal en Cali, de manera respetuosa, y con el propésito de
coadyuvar en la decision que sobre la solicitud de patente de la referencia debera
adoptarse proximamente, por este escrito me permito remitir informacion fundamentada
f que demuestra que la solicitud en mencién no cumple los requisitos de novedad y

nivel inventivo exigidos por la Decisién 486 de 2000, y que por ello deberia el
.| Despacho abstenerse de concederle el privilegio de patente solicitado.

- Ademas de la defensa del orden juridico vigente en materia de propiedad industrial, el
presente escrito se fundamenta en la necesidad de evitar que la concesion de la
solicitud vulnere la libre competencia, y restrinja el mercado farmacéutico en perjuicio

| de los consumidores colombianos.
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L INCUMPLIMIENTO DE REQUISITOS DE PATENTABILIDAD
> Ed polimorfismo es una propiedad inherente a todas las moléculas y su reporte
eg& un simple descubrimiento

Fjrente a la pretension de obtener privilegio sobre “un polimorfo de maleato de
rq&siglitazona" es importante resaltar que existen en la naturaleza infinidad de
cbmpuestos organicos capaces de adoptar mas de una forma cristalina, de igual
nﬁanera, es necesario recordar que los sélidos pueden existir, de acuerdo con su
éstructura u ordenamiento interno, en forma cristalina o amorfa, sin que ello
s{‘,igniﬁque que se esté frente a un compuesto o sustancia quimica diferente, es decir
q;que el Compuesto Quimico o Principio Activo, con independencia de la estructura
interna que adopte — amorfa o cristalina ~ sigue siendo el mismo’.

fEs bien sabido que un compuesto cristalino puede cristalizar de diversas formas
fdependiendo de las condiciones en que cristalice, siendo las mas comunes el tipo
fylo cantidad de solvente y la temperatura. La publicacion “Thermal analisis and
jcalorimetric methods in the characterization of polymorphs and solvates™, revela
fcerca de 600 casos de polimorfismo en principios farmacéuticos activos y en
; sustancias carentes de acciébn farmacologica como son los excipientes; esto nos
“ permite demostrar que el hecho de encontrarnos ahora frente a una modificacion
j/ cristalina de maleato de rosiglitazona no supone despliegue inventivo, pues se trata
simplemente del descubrimiento de la propiedad de una materia conocida®.

» Por si el anterior principio no fuese mas que suficiente para dar con la negacion de

la solicitud de la referencia, es del caso llamar la atencién a la materia expuesta en
r la publicacién internacional PCTAWQ002/26737 del 4 de abril de 2002 y titulada
~ “NOVEL POLYMORPHIC FORMS OF 5-{4-[2-[M-METHYL-N-(2-
‘ PYRIDIL)AMINOIETHOXY]BENCIL]THIAZOLIDINE-2,4-DIONE MALEATE AND
‘ PROCESS FOR THEIR PREPARATION?®, la cual revela

5‘50“Tecnologla Farmacéutica Volumen I, José Luis Vila Jato. Editorial Sintesis S.A., Madrid. Paginas 44-
|

2 Giron, D., Thermochimica acta 248-1-59, Elsevier Science B.V., 1995. Paginas 3 a 11.

? “if a man finds out a new property of a known material or article, that is mere discovery and
lunpatentable. To find a substance freely occurring in nature is also mere discovery and therefore
‘unpatentable. Guidelines for examination in the European Patent Office.- EPO Pub. 1999, Parte C,
| capitulo IV, pagina 36.
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formula (I). The invention also relates to a
pharmacentical composition comprising the
novel polymorphic form or their mixture
and a pharmaceutically acceptable camier
The polymorphic forms of the present

{48

diabetic agent..
(..)
the §

According to another feature of the present invention, there is provided a process
= S '

i

acteristics described earlier, which comprises:
()  synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy}benzyl]
zolidine-2,4-dione maleate, employing known methods and dissol
. (i) heating the solution in a steam bath till the solid completely dissolved,
(i) filtering the clear solution and cooling to room temperature over a period

(iv) isolating the Form I of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
Jthiazolidine-2,4-dione maleate formed.
(..
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Este documento permite observar tanto la existencia de polimorfos de Rosiglitazona

'Maleato como la obtencion de los mismos a través de procesos de preparacion en

donde se hace uso de solventes organicos, inclusive etanol, que es uno de los
solventes mencionados en la solicitud colombiana en tramite, especificamente en
sus reivindicaciones 11y 13.

 El proceso de esta anterioridad basicamente consiste en la preparacion de un

determinado polimorfo de Rosiglitazona Maleato mediante “métodos conocidos” y

 disolviendo en Etanol, Acetona, metanol, 14-dioxano (va a dar uno u otro

polimorfo); luego se calienta la solucion en un bafio de vapor hasta que el solido
esté completamente disuelto; se filtra la solucion clara y se enfria a temperatura

- ambiente por un periodo de 18 horas y se_aisla el polimorfo respectivo de

Rosiglitazona Maleato formado; si tenemos en cuenta lo anterior con lo revelado en

.la solicitud colombiana en tramite, vemos que en general, a Rosiglitazona Maleato

se le adiciona un solvente (se menciona anisol, isopropilacetato, dicloroetano, n-
butanol, dietilacetato, tolueno, propan2-o, entre otros), se calienta por un tiempo
determinado, se filtra, se enfria y se obtiene el polimorfo deseado, lo que en
consecuencia muestra gran similitud en los procesos descritos, de cuya aplicacion
se obtienen polimorfos de Rosiglitazona Maleato, conocidos y pertenecientes al
estado del arte.

En el mismo sentido, el documento PCT/AWW000/64896 publicado el 2 de noviembre
de 2000 vy titulado “‘POLYMORPH OF  5-4]2(2-(N-METHYL-N-(2-

%PYRIDYL(AMINO)ETHOXY]BENZYL]THIAZOLIDINE-2,4-DIONE, MALEIC ACID

SALT” revela una forma polimérfica de la sal del acido 5-[4-[2-fN-metil-N-(2-
iridil)aminoletoxilbenciljtiazolidina-2.4

-diona_malegico caracterizado por i) Espectro
IR, ii) espectro de Raman, iii) Espectro de resonancia magenética nuclear C13 en
estado soélido, y/o iv) Difraccion de polvo de rayos X, su proceso de obtencién y
composiciones farmacéuticas que lo contienen.

En cuanto al proceso, tenemos que:




¢O 05-097-262 (en tramite)
Cbnvemenﬂy this process Is carried out by heaﬁng the solution of rosiglitazone

and then continuing the cooling to a temperature of less thanf
¢ompound 1 by filtration.

|

| Como puede apreciarse, los dos procesos emplean Rosiglitazona Maleato en etanol
' desnaturalizado a una temperatura de 50°C, cuando se encuentra en esta

temperatura se adiciona o se siembra el material y se enfria hasta temperatura de
25°C y luego se aisla o se recupera el compuesto final, lo que en consecuencia
demuestra que uno y otro proceso son muy similares, razén por la cual la solicitud
colombiana en tramite no cumple con los requisitos de patentabildad contenidos en

la Decision 486 de 2000.

En el mismo sentido, el ejemplo 3 de la WO 00/64896 y el ejemplo 23 de la solicitud

colombiana en tramite también son muy similares, en tanto emplean las mismas
condiciones en presencia de etanol desnaturalizado o IMS (Industrial Methylated

Spirit):




Exanlple 3: Conversion of Polymorph to Compound (I)
o1 (90 ml) was l:mted

téred hottoa vessel preheated to 55°C. The filter was washed thli hot
denatured ethanol (10 ml) The temperature of the filtrate was adjusted to 60°C

at 50°C to give 8.4 g (84%) of Compound (I).
WO 00/64896

_Example 23
A m xture of rosugﬁtazone (7 5 g) and maleic acld (2 55 g) was heated to 70°C in

| S CO 05-097-262
La fanterioridad citada en sus ejemplos 2 y 3 hace uso de solventes como acetona y
eténol desnaturalizado que son mencionados en el capitulo descriptivo de la solicitud
cojombiana en tramite, especificamente en los ejemplos 20 y 21, y reivindicaciones 11
y 13; de la misma manera, algunas condiciones de cristalizacion tales como el uso de
at:fnésfera de nitrgeno y temperaturas menores a 70°C durante dichos procesos de
oBtencién de los polimorfos, también se sefialan en dicha anterioridad tal y como se
m;enciona en el capitulo descriptivo de la solicitud colombiana en tramite (ejemplo 23).

|

)1 La patente europea EP 1277753 publicada el 22 de Enero de 2003 vy fitulada
~ “THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC” revela:

|

[0017] In a further aspect, the invention provides
solution of Polymorph in a suitable soivent, such.as acalonere
reactmn is carried out in an inert atmosphere, such p mtmgs
mssolvmg Polymorph at an elevated temperature in the sofve

(.)

g_:pnverﬁng Pomnarph to Gompound (1), wherein a

| 6



Es filtered off, washed with denatured ethanol (10 ml) and dried at 50°C in vacuo to glvetne Polymorph (6.61 g, 83%).

ple 2: Conversion of Polymorph to Compound (1}

1. The resufting mixture was stirred

edto 68°C, and held at this temperature for 30 min. The solution was hotitered toa preheated vessel (56°C)

nd the filler washed with hiot denatured ethano! (10mi). The temperature of the filtrate was adjusted to 60°C and fhen

led with stiming. At 55°C the solution was seeded with Compound (1) (0.4 g) and cooling, with stiring, confinued.

e resulting shirry was stimed at ambient temperature for 1 h, and the solid isolated by fitration, washed with denatured
thano! and dried at 50°C in vacuo to give 8.4 g (84%) Compound (1).

p!e 3: Conversion of Polymorph to Compound {f)

| . 170 mi)and the mixture was stired and heated torefiux temperature.

mplete dlssoluﬁon, the solution was heated at reflux for 30min, then fitered. The fitered sclution was concen-

by distillation at atmospheric pressure (120mi of distillate was collected). The remaining solution was stirred and

oled at about 1°C/min and at 50°C seeded with Compound (1) (0.2 g). Cooling was continued at 1°C/min, and when

the slurry reached 20°C stiring was continued for 1 h. The solid was isolated by fiflration, washed with acetone and
?rm in vacuo at 50°C to give 4.2 g (84%) of Compaund (1).

(...)

-

\demas reivindica:

9. Aprotess for preparing 2 Polymorph according to claim 1, characterised in that 2 solution of Compound (1) in
mmm gthanol at an elevated mmperanue [ cwteﬂ 50 as m pmvide crystallisation of the Polymorph after

ste documento sefiala claramente que en la obtencion del Polimorfo de Rosiglitazona
laleato se emplean solventes como acetona (que se mencionan en el capitulo
escriptivo de la solicitud colombiana en tramite, especificamente en los ejemplos 20 y
1), etanol desnaturalizado (incluido en las reivindicaciones 11 y 13 de la solicitud

d
2
colombiana en tramite) y condiciones de cristalizacion tales como el uso de atmoésfera
de nitrogeno (ejemplo 23 de la solicitud colombiana en tramite) en la obtencién de
polimorfos de maleato de rosiglitazona. Asi mismo se hace mencién de temperaturas
renores a 70°C durante dichos procesos de obtencién, tal y como se menciona en el
c%:pitulo descriptivo de la solicitud colombiana en tramite.
|
ﬁ’ De nuevo la patente europea EP 1284268 publicada el 19 de Febrero de 2003 y
| titulada “THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC”

i :




revela, al igual que los documentos sefialados a lo largo de este escrito, una forma
polimérfica de la sal del &cido 5-[4-]2-[N-metil-N-(2-piridillamino]etoxi] bencil]
tiazolidina-2,4-diona_maléico caracterizado por i) Espectro IR, ii) espectro de

Raman, iii) Espetro de resonancia magenética nuclear C13 en estado sélido, y/o iv)
Difraccion de polvo de rayos X, su proceso de obtencion y composiciones
farmacéuticas que lo contienen.

El proceso consiste en:

[0015] Theinventionalso provides aprocessfor preparing the Polymorph, maractensed mthataslunyofc’:zrmmmd
(1) in aqueous ethanol containing up to about 2.5% wiv water, preferably aqiEenis ol & niaining up to

. for an extended period of time, for example 65 hours, after which
ethanol. Optionally, the reaction mixture is seeded with the Pol-

[0016) In a further process of the invention, Compound (1) is admixed with denatured ethanol, heated to an elevated
temperature, preferably a temperature in the range of from 35°C and 60°C, such as 40°C to 50°C, for example from
45" to 47°C, over an extended period of time, for example 65 hours, after which time the Polymorph is recovered from
the solvent. Optionally, the reaction mixture is seeded with Polymorph.

Jo017] In a further process a solution of Compound (1) in denatured ethanol containing up to 2.5% wiv water, for
example 0.8 to 2.5% wiv water, at 55°C is seeded with the Polymorph then cooled to a temperature in the range of
from 20°C to 25°C fo provide the Palymorph. The Palymorph is then recovered from the denatured ethanol.

[0018] The solution of Campound (1) in the denatured ethanol is conveniently prepared by dissolving Compound (1)
in the required amount of denatyred ethanol at an elevated temperature, for example 60°C. In our hands this latter
process is also effectively camied out using Compaound (1) containing up to 25% wiw of the hydrate disclosed in
W0499/31093 mentioned above

[0019] Conveniently the Polymorph is recovered from the reaction solvent, such as denatured ethanal, by fiitration
and subsequent drying, preferably at an elevated temperature, for example 45°C.

(...)

Ademas reivindica:

8. Aprocessfor

from the denatured ethanol, or
(b) Compound (1) is admixed with denatured:ethanol, heated to an elevated temperature, over an extended
pericd of time, after which time the Polymorph is recavered from the solvent; or

(c) Cempound (1) in denatured ethano! containing up to 2.5% wiv waler at 55°C is seeded with the Polymorph
then cooled to a temperature in the range of from 20°C to 25°C to provide the Polymorph;

Claramente se evidencia que los procesos aqui revelados como los de la solicitud
colombiana son muy .

Q



Ahoré bien, y para terminar es importante mencionar que, si la caracterizacion de la
presqnte solicitud esta dada por el uso de solventes especificos o solventes con una
consijante dieléctrica determinada, es claro que las anterioridades mencionadas ya
revel#ban y empleaban en sus procesos solventes como la acetona, metanol o etanol,
los cuj;ales, y segun literatura cientifica, son solventes que tiene una constante dielétrica
de 2@,7 para la acetona: 32,6 para el metanol y 24,3 para el etanol; si bien es cierto
estos# valores son superiores a 21 (en el caso del metanol y el etanol), es del caso
resal#ar que existen solventes con constante dieléctrica inferior a 21 como por ejemplo*:

Anisol: 4.33 Acetato de etilo: 6.02
Tetréhidrofurano: 7.52 Diclorometano: 8.93
1-bufanol: 17.8 1-propanol: 20.1

Metil% etil cetona: 18.5 Hexano: 2.02

Eter bietilico: 4.3 Cloroformo: 4.8
Tetra;ucloruro de Carbono: 2.24 Cloruro de Metileno: 9.08

Corﬂ?o vemos, varios de los solventes mencionados en el parrafo anterior son
empﬁeados en la solicitud colombiana en tramite, lo que deja ver claramente que estos
solvéntes y su constante dieléctrica es conocida en el estado del arte y que dada su
bajaj constante dieléctrica (generalmente para los solventes no polares) permiten que
los ibnes de cargas opuestas se atraigan tan fuertemente como para formar una sal; si
por FI contrario, las fuerzas son débiles como ocurre con un solvente con constante
dieléctrica alta, permite que cantidades significativas de iones permanezcan separadas,
lo qtije podria explicar de alguna manera el porque se usa este tipo de solventes, sin
que ideﬁnitivamente. nos encontremos frente a un avance frente al arte anterior.

En jconclusién, siendo las condiciones tales como temperatura y solvente,
cardcteristicas esenciales para la obtencioén de una forma polimorfica definida, y siendo
est#s mismas condiciones incluidas en anterioridades donde también se busca la
obténcién de diversos polimorfos de maleato de rosiglitazona, resulta obvia aplicacion
de !as mismas al proceso de obtencién de las formas polimérficas de la solicitud
coldmbiana en tramite, con lo que el solicitante no puede argumentar el nivel inventivo
req¢erido e indispensable para una patente de invencion.

|
4 htté):l/www.ugr.es!~quiored/lablcteslctes.htm
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“

j‘Por todo lo anterior, le solicito Sefior Superintendente, que analice los argumentos
icitados con el rigor y detenimiento habituales y que decrete, ademas de la negacion de
;‘Ia solicitud en comento, el archivo del citado expediente.

|

. PRUEBAS

Ruego que se tengan como tales las siguientes, sin perjuicio de aquellas que el

. Despacho considere oficiosamente, las siguientes:

> la publicacién internacional WO 02/26737 publicada el 04 de Abril de 2002 y
| titulada “NOVEL POLYMORPHIC FORMS OF 5-[4-[2-[M-METHYL-N-(2-
PYRIDIL)AMINOJETHOXY]BENCIL]THIAZOLIDINE-2,4-DIONE MALEATE AND
| PROCESS FOR THEIR PREPARATION” paginas 1, 7 y capitulo reivindicatorio.

| > La publicacién internacional WO 00 /64896 publicada el 02 de Noviembre de 2000 y
titulada “POLYMORPH OF 5-[4-[2(2-(N-METHYL-N-(2-PYRIDYL(AMINO) ETHOXY]
BENZYL]JTHIAZOLIDINE-2,4-DIONE, MALEIC ACID SALT” paginas 2, 7 y capitulo

reivindicatorio.
> La patente europea EP 1277753 publicada el 22 de Enero de 2003 y titulada

“THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC” paginas 2,

4 y capitulo reivindicatorio.
> La patente europea EP 1284268 publicada el 19 de Febrero de 2003 y titulada
“THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC” paginas 2,

4 y capitulo reivindicatorio.
» Tecnologia Farmacéutica Volumen I°, José Luis Vila Jato. Editorial Sintesis S.A.,

Madrid. Paginas 44-50.
» Giron, D., Thermochimica acta 248-1-59, Elsevier Science B.V., 1995. Paginas 3 a

1.
IV. NOTIFICACIONES

Mi representada y el suscrito las recibiremos en la secretaria de su Despacho, o en mi
oficina de abogado, ubicada en la Carrera 17 No. 88-23, Oficina 205 de Bogota, Fax (1)

621.25.42.
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(54) Title: NOVEL POLYMORPHIC FORMS OF 5-[4-[2-[N-METHYL-N-(2-PYRIDYL)AMINO]ETHOXY]BENZYL] THIA-
ZOLIDINE-2,4-DIONE MALEATE AND PROCESS FOR THEIR FREPARATION

-
L g s
M, o
COOH
[+

0.20 o _ -T-i—'g';‘-‘.]
~
\\ $%.68¢C
-0.80
-1.80
- Rl
50.00 100,00 150.00

(57) Abstract: ‘This invention relates to novel
polymorphic/psendopolymorphic forms of 5-{4-
[2{N-methyl-N-(2-pyridyl)amino}ethoxy[ben-
zyl] thiazolidine-24-dione maleate having
formula (I). The invention alsv rclales o a
M pharmacentical composition comprising the
novel polymorphic form or their mixwre
and a pharmaceutically acceptable carrier.
The polymorphic forms of the present
inventon are more active, as antidiabetic
agent, than the hitherto known 5-[4-[2-[N-(2-
methyl-N-(2-pyridyl)amino]cthoxybenzyl]

thiazolidine-2,4-dione maleate.
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NOVEL POLYMORPHIC FORMS OF 5-[4-[2-[N-METHYL-N-(2-

PYRIDYL)AMINOJETHOXY]BENZYL] THIAZOLIDINE-2,4-DIONE MALEATE
AND PROCESS FOR THEIR PREPARATION
Field of the Invention

This invention relates to novel polymorphic/pseudopolymorphic forms of 5-[4-[2-
[N-methyl-N-(2-pyridyl)amino]ethoxyJbenzyl]thiazolidine-2,4-dione maleate and its
stereo- isomers having formula (I). The invention also relates to a2 pharmaceutical
composition comprising the novel polymorphic form or their mixture and a
pharmacentically acceptable carrier. The polymorphic forms of the present invention are
more active, as antidiabetic agent, than the hitherto known 5-[4-]2-[N-methyl-N-(2-
pyridyl)amino]ethoxy] benzyl] thiazolidine-2,4-dione maleate.

(o i
o
NP SN~ s-—l( COOH
oy NH - |l )
3 COOH

o)

The present invention also relates to a process for the preparation of various
polymorphic/psendopolymorphic 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate, having the formula (I) shown below. The
polymorphic forms prepared by the process of the present invention are more active, as an
antidiabetic agent.

The polymorphic forms of 5-[4-[2-[N-methyl-N~(2-pyridyl)aminojethoxy]benzyl]
thiazolidine-2,4-dione maleate, of formula (T) defined above of the present invention A
reduce blood glucose and has beneficial effect on coronary heart disease and

atherosclerosis.

Out of the many drugs available for the treatment of diabetic ailments, the
thiazolidine dione derivatives are very prominent and are considered as much superior
effective constituents compared to the sulphonyl ureas. 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino]ethoxy]benzyljthiazolidine-2,4-dione maleate, one such thiazolidinedione
which exhibited euglycemic effect, was reported in the year 1988 by Beecham group
England (EP 0306228A1) and created interest in the field, ever since.

The novel polymorphic forms of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate, of formula (T) defined above of the present

)3
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XRD (20): 4.60, 8.46, 9.24, 14.98, 15.86, 17.02, 18.60, 21.92, 23.50, 25.00,

25.44, 26.00, 26.38, 28.34, 33.90 (Fig. 7).

IR : 3429 (m), 2949 (m), 2738 (m), 1747 (W), 1704 (s), 1641 (m), 1617 (m), 1513
(s), 1464 (m), 1352 (m), 1244 (s), 1178 (s), 1069 (m), 862 (W), 777 (s), 717 (m), 657 (m),
589 (w) (Fig. 12).

According to yet another feature of the present invention, there is provided a novel
polymorphic Form-IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxyjbenzyl]
thiazolidine-2,4-dione maleate, and its stereoisomers having the formula I which is
characterized by the following data:

DSC : Endotherm at 125.39°C (on set at 121.03°C) (Fig. 4).

XRD (20): 74, 8.8, 9.54, 14.98, 13.32, 15.82, 16.90, 17.70, 18.40, 18.54, 19.08,

19.72, 20.22, 20.48, 21.36, 21,66, 22.18, 22.58, 23.32, 23.96, 24.52, 25.38, 26.48, 27.00,
27.!58, 27.94, 28.34, 28.54, 28.84, 29.10, 29.86, 30.02, 30.40, 30.52, 30.84, 31.40, 31.94
(Fig. 8).

IR : 3433 (m), 2930 (m), 1753 (w), 1705 (s), 1642 (w), 1617 (m), 1512 (s), 1467
(W), 1351 (m), 1244 (m), 1162 (m), 1061 (w), 864 (s), 765 (s), 714 (W), 658 (m), 526 (W)
(Fig. 13). .

According to another feature of the present invention, there is provided a process
for the preparation of novel polymorphic Form-I of 5-[4-[2-[N-methyl-N-(2-pyridyl)
amino]ethoxyJbenzyljthiazolidine-2,4-dione maleate, of the formula I, having the
characteristics described earlier, which comprises:

@) synthesizing 5-{4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4-dione maleate, employing known methods and dissolving in ethanol,

(ii)  heating the solution in a steam bath till the solid completely dissolved,

. (iii)  filtering the clear solution and cooling to room temperature over a period

of 18 h,

(iv) isolating the Form I of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.

According to another feature of the present invention, there is provided a process
for the preparation of novel polymorphic Form-II of 5-[4-[2-[N-methyl-N-(2-
pyridyl)amino] ethoxylbenzyljthiazolidine-2,4-dione maleate, of the formula I, baving the
characteristics described earlier, which comprises:

14
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CLAIMS

1. A novel polymorphic Form-I of 5-[4-{2-[N-methyl-N-(2-pyridyl) amino]
ethoxy]benzyl)thiazolidine-2,4-dione maleate, and its stereoisomers having the formuta I

=
L i
o
NP0 S,Q COOH
&n NH -l @
3 COOH
o)

which is characterized by the following data:

DSC endotherm at 100.53°C-(on set at 88.65°C),

X Ray powder diffraction (20) : 10.90, 14.54, 15.96, 18.46, 18.60, 19.76, 20.72,
21.84, 22.36, 22,46, 23.90, 24.04, 24.72, 25.30, 25.98, 27.44, 29.70,

IR (cm™) : 3435 (m), 2997 (w), 2773 (m), 1750 (m), 1701 (5), 1620 (m), 1510
(m), 1362 (m), 1332 (m), 1237 (5), 1165 (m), 864 (s), 764 (s), 717 (m), 654 (m), 540 (w).
2. A novel polymorpbic Form-II of 5-{4-[2-[N-methyl-N-(2-pyridyl)amino]

. ethoxy]benzyl]thiazolidine-2,4-dione maleate, and its stercoisomers having the formula I

I
@ o) 7 COOH
COOH
° \

which is characterized by the following data:

DSC : Endotherm at 127.67°C (on set at 123.17°C),

XRD (20): 8.90, 15.40, 18.06, 19.20, 22.30, 23.40, 23.62, 24.80, 25.10, 25.84,
26.72, 27.18, 29.30, 29.54, 29.84, 33.26,

IR : 3424 (w), 3040 (w), 2947 (m), 2720 (m), 1751 (m), 1702 (s), 1641 (m), 1618
(m), 1574 (w), 1541 (w), 1412 (w), 1382 (W), 1359 (m), 1326 (m), 1265 (w), 1242 (s),
1213 (w), 1162 (s), 1067 (w), 1031 (w), 865 (8), 773 (s), 713 (8), 667 (m), 576 (w), 539
(m).
3. A novel polymorphic Form-IiI of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
ethoxy]benzyl]thiazolidine-2,4-dione maleate and its stereoisomers baving the formula I
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L i
NN A0 sJ( COOH
b NH -l ®
3 COOH
0

which is characterized by the following data:

DSC : Endotherm at 126.41°C (on set at 122.06°C),

XRD (20): 4.60, 8.46, 9.24, 14.98, 15.86, 17.02, 18.60, 21.92, 23.50, 25.00,
25.44, 26.00, 26.38, 28.34, 33.90,

IR : 3429 (m), 2949 (m), 2738 (m), 1747 (w), 1704 (s), 1641 (m), 1617 (m), 1513
(s), 1464 (m), 1352 (m), 1244 (s), 1178 (s), 1069 (m), 862 (w), 777 (s), 717 (m), 657 (m),
589 (w).
4. A novel polymorphic Form-IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]
ethoxylbenzyl}thiazolidine-2,4-dione maleate, and its stereoisomers having the formula I

L i
NSO s*( COOH
3 COOH
o)

which is characterized by the following data:

DSC : Endotherm at 125.39°C (on set at 121.03°C),

XRD (20): 74, 8.8, 9.54, 14.98, 15.32, 15.82, 16.90, 17.70, 18.40, 18.54, 19.08,
‘19.72, 20.22, 20.48, 21.36, 21,66, 22.18, 22,58, 23.32, 23.96, 24.52, 25.38, 26.48, 27.00,
27.58,27.94, 28.34, 28.54, 28.84, 29.10, 29.86, 30.02, 30.40, 30.52, 30.84, 31.40, 31.94,

IR : 3433 (m), 2930 (m), 1753 (W), 1705 (s), 1642 (w), 1617 (m), 1512 (s), 1467
(w), 1351 (m), 1244 (m), 1162 (m), 1061 (w), 864 (s), 765 (5), 714 (w), 658 (m), 526 (w).
5. A process for the preparation of novel polymorphic Form I of 5-[4-[2-[N-methyl-
N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, which comprises

@) synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl}
thiazolidine- 2,4-dione maleate, employing known methods and dissolving in ethanol,

(ii)  heating the solution in a steam bath till the solid completely dissolved,

(iii) filtering the clean solution and cooling to room temperature over a period
of 18 hand

-14-
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(iv)  isolating the Form I of 5—[4—-[2-[N-methyl-N—(Z-pyridyl)amino]ethoxy]

benzyl]thiazolidine-2,4-dione maleate formed.
" 6. A process for the preparation of novel polymorphic Form IT of 5-[4-[2-[N-methyl-
N-(2-pyridyl)amino]ethoxy]Jbenzyljthiazolidine-2 4-dione maleate, which comprises:
@)  synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4-dione maleate, employing known methods and dissolving in acetone,
(ii)  heating the solution in a steam bath till the solid completely dissolved,
(iii)  filtering the clean solution and cooling to room temperature over a period
of 18 hand
(iv) isolating the Form Il of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.
7. A process for the preparation of novel polymorphic Form I of 5-[4-[2-[N-
methyl-N-(2-pyridyl)amino]ethoxy]benzyl]jthiazolidine-2,4-dione maleate, which
<':ompris:
()  synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4-dione maleate, employing known methods and dissolving in methanol,
(ii)  heating the solution in a steam bath till the solid completely dissolved,
(iii) filtering the clean solution and cooling to room temperature over a period
of 18 hand
(iv)  isolating the Form I of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate formed.

- 8. A process for the preparation of novel polymorphic Form IV of 5-[4-[2-[N-

methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, which
comprises:

(@)  synthesizing 5-[4-{2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4~dione maleate, employing known methods and dissolving in 1,4-dioxane,

(ii)  heating the solution in a steam bath till the solid completely dissolved,

(iii) filtering the clean solution and cooling to room temperature over a period
of 18 h and |

(iv) isolating the Form IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl}thiazolidine-2,4-dione maleate formed.
9. A pharmaceutical composition comprising a mixture of any of polymorphic Forms

/?
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t6 IV of 5-[4-[2-[N-methy}-N-(2-pyridyl)amino]ethoxylbenzyl] thiazolidine-2,4-dione

maleate, of the formula (1) and a pharmaceutically acceptable carrier, diluent, excipient or

A pharmaceutical composition as claimed in claim 9, in the form of a tablet,

capsule, powder, syrup, solution or suspension,

11. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, msuhn
resistance, or diseases in which insulin resistance is the underlying pathophysiological
mechanism comprising administering a polymorphic Form selected from Form I to IV of

1‘/0 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxyJbenzyl]thiazolidine-2,4-dione maleate,

having the formula I as defined in claims 1-4 or a pharmaceutical composition as claimed

in claims 9 and 10 to a patient in need thereof.
12. A method according to claim 11, wherein the disease is type II diabetes, impaired

glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hypertension,

\
PS obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other cardiovascular

disorders, certain renal diseases including glomerulonephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, nephropathy, disorders
related to endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS),
useful as aldose reductase inhibitors, for improving cognitive fimetions in dementia and

20 treating diabetic complications, osteoporosis, inflammatory bowel diseases, myotonic

25

30

dystrophy, pancreatitis, arteriosclerosis, xanthoma and cancer.

13. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma comprising administering a polymorphic Form
selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]
thiazolidine-2,4-dione maleate, having the formula I as defined in claims 1-4 or a
pharmaceutical composition as claimed in claims 9 and 10.

14. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiclogical
mechanism comprising administering a polymorphic Form selected from Form I to IV of
5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxybenzyl]thiazolidine-2,4-dione maleate,
having the formula I as defined in claims 1-4 or a pharmaceutical composition as claimed

/(s
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in claims 9 and 10 in combination / concomittant with HMG CoA reductase inhibitors or

fibrates or nicotinic acid or cholestyramigne or colestipol or probucol which may be
administered together or within such a period as to act synergistically together to a patient

in need thereof.
5 15. A method according to claim 14, wherein the disease is type Il diabetes, impaired
* glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as hypertension,
obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other cardiovascular
disorders, certain renal diseases including glomerulonephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, retinopathy, nephropathy, disorders
related to endothelial cell activation, psoriasis, polycystic ovarian syndrome (PCOS),

10
useful as aldose reductase inhibitors, for improving cognitive functions in dementia and
freating diabetic complicaﬁoﬁs, osteoporosis, inflammatory bowel diseases, myotonic
dystrophy, pancreatitis, arteriosclerosis, xanthomna and cancer.
16. A method according to claim 14 for the treatment and / or prophylaxis of disorders
15  related to Syndrome X, which comprises administering a polymorphic Form selected

from Form I to TV of 5-{4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxylbenzyl] thiazolidine-
2,4-dione maleate, having the formula I as defined in claims 1-4 in combination with
HMG CoA reductase inhibitors or fibrates or nicotinic acid or cholestyramine or
colestipol or probucol which may be administered together or within such a period as to
20  act synergistically together.

17. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fafty acids in the plasma, which comprises administering a polymorphic
Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyl]thiazolidine-2,4-dione maleate, having the formula I as defined in claims 14 ora
pharmaceutical composition as claimed in claims 9 and 10 in combination / concomittant

25
with HMG CoA reductase inhibitors or fibrates or nicotinic acid or cholestyramine or
colestipol or probucol which may be administered together or within such a period as to
act synergistically together to a patient in need thereof,
18.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
30 (2-pyridyl)amino]ethoxylbenzyljthiazolidine-2,4-dione maleate, having the formula I as

defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
preventing or treating hyperlipidemia, hypercholesteremia, hyperglycemia, osteoporosis,

/9
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obesity, glucose intolerance, leptin resistancl.,sinmﬂin resistance, or diseases in which
insulin resistance is the underlying pathophysiological mechanism. :
19.  Use of a polymorphic Form according to claim 18, wherein the disease is type Il
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephbrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
10 functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
20.  Use of a polymorphic Form selected from Form I to IV of 5-[4-{2-[N-methyl-N-
(2-pyridyl)amino]ethoxy]benzyljthiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
reducing plasma glucose, triglycerides, total cholesterol, LDL, VLDL and free fatty acids

5

15

in the plasma.
21.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-

(2-pyridyl)amino]ethoxylbenzyl]thiazolidine-2,4-dione maleate, having the formmula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 in
20 combination/ concomittant with HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colemtipol‘ or probucol which may be administered together or within
such a period as to act synergistically together for preventing or treating hyperlipidemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin
~ resistance, insulin resistance, or diseases in which insulin resistance is the underlying
25 pathophysiological mechanism to a patient in need thercof.
22.  Use of a polymorphic Form according to claim 21, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain reﬁal diseases including glomerulonephritis,
30 glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive

-
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functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
23.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyD)amino]ethoxylbenzyljthiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical conposition as claimed in claims 9 and 10 in
combination/concomittant with HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probucol for reducing plasma glucose, triglycerides, total
cholesterol, LDL, VLDL or free fatty acids in the plasma.
24. Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-
pytidyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or 2 pharmaceutical composition as claimed in claims 9 and 10 for
preparing 2 medicament for preventing or treating hyperlipidemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
mechanism.
25.  Use of a polymorphic form according to claim 24, wherein the disease is type II
diabetes, impaired glucose tolerance, dyslipidacmia, disorders related to Syndrome X
such as hyper-tension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease
and other cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
26.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methy]-N-
- (2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for
preparing a medicament for reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma.
27.  Use of a polymorphic Form selected from Form I to IV of 5-[4-[2-[N-methyl-N-
(2-pyridyl)amino}ethoxy]benzyl]thiazolidine-2,4-dione maleate, having the formula I as
defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for

2l
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preparing 2 medicament in combination/concomittant with HMG CoA reductase

| inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol for preventing

| oor treating hyperlipemia, hypercholesteremia, hyperglycemia, osteoporosis, obesity,

| glucose intolerance, leptin resistance, insulin resistance, or diseases in which insulin

resistance is the underlying pathophysiological mechanism.

! 28.  Use of a polymorphic form accordiﬁg to claim 27, wherein the discase is type I1

diabetes, impaired glucose tolerance, dyslipidaemisa, disorders related to Syndrome X

such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease

| and other cardiovascular disorders, certain renal diseases including glomerulonephritis,

“ 10  glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,

| nephropathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

! syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory
bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or caucer.

| 15 29.  Use of a polymorphic Form selected from Form Ito IV of 5-[4-[2-[N-methyl-N-

(2-pyridyl)amino]ethoxylbenzyl]thiazolidine-2,4-dione maleate, having the formula I as

defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9 and 10 for

preparing a medicament in combination/concomittant with HMG CoA reductase

| inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol for reducing
20 plasma glucose, triglycerides, total cholesterol, LDL, VLDL or free fatty acids in the

‘ plasma.
| 30. A medicine for preventing or treating hyperlipidemia, hypercholesteremia,

| hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseases in which insulin resistance is the underlying pathophysiological
25 mechanism comprising administering an effective amount of a polymorphic Form
selected from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]
benzyljthiazolidine-2,4~dione maleate, having the formula I as defined in claims 1-4ora

pharmaceutical composition as claimed in claims 9 and 10.
| 31. A medicine according to claim 30, wherein the disease is type II diabetes,

30 impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as
hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery discase and other
cardiovascular disorders, certain renal diseases including glomerulonephritis,

glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
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nephropaihy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian

syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
5 32

A medicine for reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma comprising au effective amount of a
polymorphic Form selected from Form I to TV of 5-[4-[2-[N-methyl-N-~(2-pyridyl)
amino]ethoxy] benzyl] thiazolidine-2,4-dione maleate, having the formula I as defined in
claims 1-4 or a pharmacentical composition as claimed in claims 9 and 10.

10 33, A medicine for preventing or treating hyperlipidemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin
resistance, or diseages in which insulin resistance is the underlying pathophysiological
mechanism comprising a polymorphic Form selected from Form I to IV of 5-[4-[2-]N-

methyl-N-(2-pyridyl)amino]ethoxy]benzyl) thiazolidine-2,4-dione maleate, having the

15 formula I as defined in claims 1-4 or a pharmaceutical composition as claimed in claims 9

and 10 and HMG CoA reductase inhibitors, fibrates, nicotinic acid, cholestyramine,
colestipol or probucol.

34. A medicine according to claim 33, wherein the disease is type II diabetes,

impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X such as
20  hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery disease and other
cardiovascular disorders, certain renal diseases including glomerulonephritis,
glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, retinopathy,
nephropathy, disorders related to endothelial ccll activation, psoriasis, polycystic ovarian
syndrome (PCOS), useful as aldose reductase inhibitors, for improving cognitive
25 functions in dementia and treating diabetic complications, osteoporosis, inflammatory

bowel diseases, myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer.
35.

A medicine for reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL and free fatty acids in the plasma, which comprises a polymorphic Form selected

from Form I to IV of 5-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxyJbenzylthiazolidine-
30  24-dione maleate, having the formula I as defined in claims 1-4 or a pharmaceutical

composition as claimed in claims 9 and 10 and HMG CoA. reductase inhibitors, fibrates,
nicotinjc acid, cholestyramine, colestipol or probucol.
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\& (59 Title:  POLYMORPH OF §-[4-[2 (N-METHYL-N{ 2-PYRIDYL)AMINO) ETHOXYIRENZYL] THIAZOL}-
&N\ DINE-2,4-DIONE, MALEIC ACID SALT

(57) Abstract: A polymorphic form of 5-{4-{2- (N-methy)-N-{ 2-pyridyl)yamino) ethoxylbenzyl} thizzalidine-2, 4-dione, maleic
= acid salt (the "Polymorph”) characterised in that it provides: (i) an infra red coniaining peaks at 1763, 912, 856 and 709
g cm™; and/or (ii) 2 Raman spectrum containing peaks at 1762, 1284, 912 and 888 cm?; and/or (iii) a solid-state YC nuclear etic
rcmnance spectram containing peaks at 111.0, 113.6, 119.8, 129.1, 130.9, 131.8, 134.7, 138.7, 146.5, 1527, 157.5, 169.5, 171.0,
178 7 ppm; and/ar (iv) an X-ray powder diffraction (KRPD) pattern which gives calculated latiice spacings at 5.87, 5,30. 4.69, 4.09,
3.88, 3.61, 3.53 and 3.46 Angstroms; a process for preparing such a compound, a pharmacestica) composition containing such a

B compound and the use of such a compound in medicine.
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The present invention encompasses the Polymorph isolated in pure form or
when admixed with other materials, for example the known forms of Compound I (or

t

the "Original Polymorph") or any other material.
Thus in one aspect there is provided the Polymorph in isolated form.

In a further aspect there is provided the Polymorph in pure form.
In yet a further aspect there is provided the Polymorph in crystalline form.
The invention also provides a process for preparing the Polymorph,
l(p characterised in that Compound (I) is suspended in acetone, preferably under an inert
i atmosphere such as nitrogen, and stirred at an elevated temperature, preferably reflux
temperature, for an extended period of time, for example 17 hours, after which time

the Polymorph is isolated from the reaction mixture.
In an altemative process a solution of Compound (I) in denatured ethanol at

| an elevated temperature, for example 50°C, is seeded with crystals of the Polymorph
then cooled, preferably to a temperature in the range of from 20-25°C, so as to
provide the Polymorph, after which time the Polymorph is recovered from the
denatured ethanol. The solution of Compound (1) in the denatured ethanol is
conveniently prepared by dissolving Compound (I) in the required amount of

denatured ethanol at an elevated temperature, for example 60°C.

Typically the Polymorph is recovered from the reaction by filtration and
subsequent drying, usually at an elevated temperature, for example 50°C.

In a further aspect, the invention provides a pracess for converting Polymorph
to Compound (I), wherein a solution of Polymorph in a suitable solvent, such as
/25 _ acetone or ethanol, is seeded with Compound (). Generally, the solution of
| Polymorph is obtained by dissolving Polymorph at an elevated temperature in the

solvent, such as acetone or ethanol.
Compound (I) is prepared according to known procedures, such as those

disclosed in WQ94/05659. The disclosures of WO94/05659 are incorporated herein

30 by reference.
For the avoidance of doubt the term "Compound (I)" as used herein refers to the form

; of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyljthiazolidine-2,4-dione,

“ maleic acid salt as disclosed an characterised in International Patent Application,

;’ Publication Number W094/05659.

;‘ 35  When used herein "denatured ethanol” means ethanol containing small amounts of
| methanol, usually up to 5% v/v of methanol, such as from 0.9% v/v to 5% v/v of

methanol, for example ethanol containing 4%v/v of methanol.
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Example 1: Preparation of Polymorph

Compound (I) (8.0 g) was suspended in acetone (80 ml) under nitrogen and the
resulting slurry was stirred at reflux for 17.5 h. The mixture was then cooled to
ambient and stirred for 30 min. The product was isolated by filtration, washed

with acetone and dried in vacuo at 50°C to give 6.9 g (86%) of the Polymorph.

Example 2: Conversion of Polymorph to Compound (I)

Polymorph (18.0 g) was added to acetone (450 ml) and the resultant mixture was
heated at reflux under nitrogen for 30 min. The hot solution was filtered, and the
filtered solution was concentrated by distillation at atmospheric pressure (270 ml
of acetone was collected). The concentrated solution was then allowed to cool at
about 1°C/min and at 50°C the solution was seeded with Compound (I) (0.09 g).
Cooling at about 1°C /min was-continued. The resulting sturry was stirred for 1 h
at ambient temperature, then the solid was isolated by filtration, washed with
acetone and dried in vacuo at 50°C to give 15.1 g (84%) of Compound (I).

Example 3: Conversion of Polymorph to Compound (I)

A mixture of Polymorph (10.0 g) in denatured ethanol (90 ml) was heated under
nitrogen to give a clear solution. The clear solution was stirred at 62°C for 30 min
then filtered hot to a vessel preheated to 55°C. The filter was washed with hot
denatured ethanol (10 ml). The temperature of the filtrate was adjusted to 60°C
before cooling, with stimring, at about 1deg/min. The cooling mixture was seeded
at 52°C with Compound (T) (0.4 g) and cooling at 1°C/min with stirring was
continued. The resultant slurry was stirred at ambient temperature for 1 h and the
solid was isolated by filtration, washed with denatured ethanol and dried in vacuo
at 50°C to give 8.4 g (84%) of Compound (I).

CHARACTERISING DATA: The following characterising data were generated
for the polymorph:

A Infrared :
The infrared absorption spectrum of a mineral oil dispersion of the Polymorph was
obtained using a Nicolet 710 FT-IR spectrometer at 2 em*! resolution. Data were
digitised at 1 cm-! intervals. The spectrum obtained is shown in Figure I. Peak
positions are as follows 1763, 1702, 1643, 1623, 1578, 1542, 1515, 1416, 1356,
1334, 1302, 1284, 1261, 1243, 1224, 1201, 1184, 1179, 1147, 1109, 1081, 1055,
1033, 1015, 975, 959, 912, 888, 856, 833, 798, 776, 759, 744, 722, 709, 651, 617,
604, 596, 581, 539, 524 and 505 cm-1.
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1. A polymorphnc form of 5-[4—-[2-(N-methyl-N-(2- -
pyﬁdyl)anuno)ethoxy]benzyl]thxaz_ohdme-z,tt-dxone. maleic acid salt (the Polymorph)

5 characterised in that it provides:
(i) an infrra red spectrum containing peaks at 1763, 912, 856 and 709 cml; and/or -
(i) aRaman spectrum containing peaks at 1762, 1284, 912 and 888 cm"l; and/for
(i)  asolid-state °C nuclear magnetic resonance spectrum containing peaksat -~
111.0, 113.6, 119.8, 129.1, 130.9, 131.8, 134.7, 138.7, 146.5, 152.7, 1575 1695

10 171.0,178.7 ppm;and/or
(iv) anX-ray powder dxﬂ’mctlon (XRPD) pattern whxch glves calculated lattice - s
spacmgsat587 5.30, 469 4.09, 3.88, 3.61,3.53 and346Angstroms

2. A Polymoxph accordmg to clann 1, wbxch provides an infra red spectrum
| 15 . substantially in accordance with Figure I. :

) . 3, A Polymorph according to claim 1 or claim 2, which provides provi des -a‘ _. -
: Raman spectrum substantially in accordance with Figure II. o

20 4. APolymorph according to any one of claims 1 to 3, which provides providesa
solid-state C nuclear magnetic resonance spectrum substantially in accordance with
Figure Il and/or Table L.

- A Polymorph according to any one of claims 1 to 3, which providés an X-ray
© 25  powder diffraction (XRPD) pattern substannally in accordance with anure IVandor .. -
- Table II. T

6. A Polymorph according to any one of claims 1 to 5, in isolated form. |

30 7. A Polymorph according to any one of claims 1 to 6, in pure form.
8. A Polymorph according to any one of claims 1 to 7; in crystalline form.
9. A process for preparing a Polymorph according to claim 1, characterised in

35 that either:

(@)  Compound (T) is suspended in acetone and stirred at an elevated temperature .
for an extended period of time; or

- 11 -
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'~(b) Compound (1) in denatured ethmol at an elevated tempemture is mded with
| ‘-cryihh of the Polymorph, the reaction mixture is then cooled so as to- p;ovxde the
" Polymorph; ,

: aﬁer whlch time the Polymorph is recovered from the denatured eﬂmnol

- 10. A pharmaceutical compositioxi comprising an effective, non-toxic amount of a
. Polymorph according to clsim 1 and a pharmaceutically acceptable carrier therefor.

J-jl.._ '. A Polymorph according to claim 1, for use as an active therapemxc sﬁbstance.

1 '2 A Polymorph according to claim 1, for use in the treatment andlor prophylaxis
. of Metes mellitus, conditions associated with diabetes mellitus and certam o
mphcatlons thereof. _

BT The use of Polymorph for the manufacture of a medicament for the treatment
L __andl!or prophylaxis of diabetes mellitus, conditions associated with diabetes melhtus
'mﬂ certain comphcattons thereof.

- 14 " A method for the treatment and/or prophylaxis of diabetes mellitus, conditions
- agsociated with diabetes mellitus and certain complications thereof, in a human or

- '_:%ixmhmnanmammal which comprises administering an effective, non-toxic, amount
' .,-':_';\_Loﬂ’olymorphmahnmanornm-humanmammal in need thereof.

=12 -
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Description

(0001] This invention relates to a novel pharmaceutical, to a process for the preparation of the pharmaceutical and

to the use of the pharmaceutical in medicine.

{0002] international Patent Application, Publication Number W024/05659 dlscloses certain thiazolidinedione deriv-
atives having hypoglycaemic and hypolipidasmic activity including 5-[4-[2-(N-methy!-N-(2-pyridyl)amino)ethoxylben-
Zyijthiazolidine-2,4-dione, maleic acid salt (hereinafter also referred to as “Compound (1)").

[0003] Intemational Patent Applications, Publication Numbers W(Q99/31093, W099/31094 and W(Q99/31095 each
disclose distinct hydrates of Compound (1).

{0004) ithas now been discovered that Compound (1) exists in a novel polymorphic form which is particularly suitable
for bulk preparation and handling. The novel form can be prepared by an efficient, econamic and reproducible process
particularly suited to large-scale preparation.

[0005] The novel polymorphic form (the Polymorph') also has useful pharmaceutical properties and in particular it
is indicated to be useful for the treatment and/or prophylaxis of diabetes mellitus, conditions associated wuth diabetes
mellitus and certain complications thereof.

[0006] Accordingly, the prasent invention provides a polymomhic form of 5-[4-{2-(N-methyl-N-(2-pyridyl)Jamino)
ethoxylbenzyljthiazalidine-2,4-dione, maleic acid salt characterised in that it:

(i) provides an infra red spectrum containing peaks at 1752, 1546, 1154, 621, and 602 cmw!; and/or
(ii) provides a Raman spectrum containing peaks at 1751, 1243 and 602 cnr'; and/or
(ili) provides a solid-state nuclear magnetic resonance spectrum containing peaks at 111.9, 114.8, 119.6, 129.2,

134.0, 138.0, 144.7, 1532, 157.1, 170.7, 172.0 and 175.0 ppm;
and/or

(iv) provides an X-ray powder diffraction (XRPD) pattern which gives calcutated fattice spacings of 6.46, 5.39, 4.83,
4.68, 3.71, 3.63, 3.58, and 3.48 Angstroms.

[0007] inone favoured aspect, the Polymorph provides an infrared spectrum substantiafly in accordance with Figure .
(0008] inonefavoured aspect, the Polymorph provides a Raman spectrum substantially in accordance with Figure (I
{0009}

Inone favoured aspect, the Polymorph provides a solid-state nuclear magnetic resonance spectrum substan-

- fially in accordance with Figure i and/or Table 1.

[0010] In one favaured aspect, the Polymomph provides an X-ray powder diffraction (XRPD) pattern substantially in
accordance with Figure IV and/or Table II.

[0011] The present invention encompasses the Polymorph Isolated in pure form or when admixed with other mate-
rials, for example the known forms of Compound | or any other material.
[0012} Thus in one aspect there is provided the Palymorph in isolated form.
[0013] In a further aspect there is provided the Polymorph in pure form.
[0014] In yet a further aspact there is provided the Polymorph in crystalline form. The invention also provides a
process for preparing the Polymorph, characterised in that a solution of Compound (1) in denatured ethanol at an
elevated temperature, preferably in the range of from 65 °C to 70 °C for example 67.5 °C, Is cooled preferably to a
ternperature in the range of from 20 °C to 25°C, so0 as to provide cryatallisation of the Polymorph. Preferably, the
solution is filtered prior to cooling. In the above-mentioned process the solution may be seeded with the Polymorph to
Induce crystallisation but this is not essantial. )
{0015) The Polymorph is then recovered from the denatured ethanal. The solution of Compound (1) in the denatured
ethanalis conveniently prepared by dissolving Compound (1) in the required amount of denatured ethano! at an elevated
temperature, for exarmple 60°C or 70°C.
{0016] Conveniently the Polymarph is recovered fram the denatured ethanol by filtration and subsequent drying.
{0017] In a further aspect, the Invention provides a process for converting Polymorph to Compound (1), wherein a
splution of Polymorph in a suitable solvent, such as acetone or ethanol, is seeded with Compound (1); preferably the
reaction is carried out in an inert atrnosphere, such as nitrogen. Generally, the solution of Polymorph is obtained by
dissolving Polymorph at an elevated temperature in the sclvent, such as acetone or ethanol,
{0018] Compound (1) is prepared according to known procedures, such as those disclosed in WO84/05659. The
disclosures of W094/05659 are incoiporated herein by reference
For the avoidance of doubt the term “Compound ()" as used herein refers to the form of 5-[4-[2-(N-methyl-N-(2-pyridyl)
amino)ethoxy]benzyljthiazolidine-2,4-dione, maleic acld salt as disclosed an characterised in Intemational Patent Ap-
plication, Publication Number W(Q94/05659.
When used herein “denatured ethanol” means ethanol containing small amounts of methanol, usually up to 5% viv of
methanol, such as from 0.9% viv to 5% viv of methanol, for example ethanol containing 4%v/v of methanaol.
[0019) When used herein the tarm 'praphylaxis of conditions associated with diabetes mellitus’ includes the treatment
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[0036] In addition such compositions may contain further active agents such as anti-hypertensive agents and diu-

retics.

[0037] In addition, the Polymorph may be used in combination with other antidiabetic agents such as insulin secre-
tagogues, for example sulphonylureas, biguanides, such as metformin, alpha glucosidase inhibitors, such as acarbose,
beta agonists, and insulin such as those disclosed in WO98/57649, WO98/57634, WO98/57635 or W098/57636. The
other antidiabetic agents, the amounts thereof and methods of administration are as described in the above mentioned
publications. The formulation of the Polymorph and dosages thereof in sald combinations are generally as disclosed
for Compound (l) in the above mentioned publications. As is common practice, the compositions will usually be ac-
companied by written or printed dirsctions for use in the medical treatment concerned.

[0038] As used herein the term ‘pharmaceutically acceptable’ embraces compounds, compositions and ingredients
for both human and veterinary use: for example the term ‘pharmaceutically acceptable salt’ embraces a veterinarily
acceptable salt.

[0039] The present invention further provides a method for the treatment and/or prophylaxis of diabetes mellitus,
conditions associated with diabetes mellitus and certain complications thereof, in a human or nan-human mammal
which comprises administering an effective, non-toxic, amount of the Polymoarph ta a human or non-human mammal
in need thereof.

[0040] Conveniently, the active ingredient may be administered as a pharmaceutical composition hereinbefore de-
fined, and this farms a particular aspect of the present invention.

[0041} In the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and
certain complications thereof the Polymorph may be taken in doses, such as those described above.

[0042] Similar dosage regimens are suitable for the treatment and/or prophylaxis of non-human mammals.

[0043] In a further aspect the present invention provides the use of the Polymarph for the manufacture of a medica-
ment for the treatment and/or prophylaxis of diabetes mellitus, canditions associated with diabetes mellitus and certain
complications thereof.

[0044] No adverse toxicological effects are indicated in the above mentioned treatments for the compounds of the
invention,

[0045] The following example illustrates the invention but do not limit it in any way.

Example 1: Preparation of the Polymorph.

[0046] A mixture of maleic acid (2.10 g) and 5-[4-{2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl) thiazolidine-2,4-di-
one (6.0 g) were heated to 70°C in denatured ethano! (60 ml, 5%viv methanol) until complete dissolution was obtained.
The resultant solution was filtered, re-heated to 67.5°C, and then ceoled to 20-25°C. The resulting crystalline product
was filtered off, washed with denatured ethano! (10 mi) and dried at 50°C in vacuo to give the Palymorph (6.61 g, 83%).

Example 2: Conversion of Polymorph to Compound (i)

[0047) Polymorph (10.0 g) was added to denatured ethanol (90 ml) under nitrogen. The resulting mixture was stirred
and heated to 68°C, and held at this temperature for 30 min. The solution was hot filtered to a preheated vessel (56°C)
and the filter washed with hot denaturad ethanal (10m!). The temperature of the filtrate was adjusted to 60°C and then
coolad with stirring. At 55°C the solution was seeded with Compound (1) (0.4 g) and cooling, with stirring, continued.

The resulting slurry was stirred at ambient temperature for 1 h, and the solid isolated by filtration, washed with denatured
ethanol and dried at 50°C in vacuo to give 8.4 g (84%) Compound (1).

Example 3: Conversion of Polymorph to Compound (1)

[0048]) Polymorph (5.0 g) was added to acetone (170 ml)and the mixture was stirred and heated to reflux temperature.
After complete dissolution, the solution was heated at reflux for 30min, then fiitered. The filtered solution was concen-
trated by distillation at atmospheric pressure (120mi of distiliate was collected). The remaining solution was stirred and
cooled at about 1°C/min and at 50°C seeded with Compound (1) (0.2 g). Cooling was continued at 1°C/min, and when

the slurry reached 20°C stimring was continued for 1 h. The solid was isolated by filtration, washed with acetone and
dried in vacuo at 50°C to give 4.2 g (84%) of Compound (1).

CHARACTERISING DATA: The following characterising data were generated for the polymorph:
A Infrared

[0049] The infrarad absorption spectrum of @ mineral oll dispersion of the Polymorph was obtained using a Nicolet
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" Table # {vontinued)
MMwDrﬂmﬁonAnglesdealwlahduﬁcaSpadngs Chmmscofmmmm
* ‘Diffraction Angle (°20) Latlice Spacing (Angstroms)
140 6.32
147 6.03
14.9 5.95
15.3 5.77
16.4 5.39
184 483
18.7 4.74
19.0 4.68
193 4.59
20.0 4.44
21.0 422
21.9 4.07
25 3.9
233 - 3.81
24.0 an
245 363
24.9 358
256 348
26.2 340
27.2 3.28
27.7 3.22
28.7 an
29,2 3.05
29.6 3.02
30.2 2.96
30.8 2.90
31.0 268
317 282
: 323 2.77
P 329 212
' 334 2.68
342 2.62

Claims

Flgurﬂl,

(Il)nm-euamdurmm
- 138.0,944.7, 183.2, 157.1, 170.7, 172.0 and 1760 ppm; and/or
(n)mmpmdmﬂ(xnpn)mnmmmmmmdoaum 4.83,
: 4.“.3,71 3.63, 2.58, and 3.48 Angsiroms.

1. Apmnmms{ﬂumwmzwmm)ewmmwmm maleic acid salt
. (tha W)mhmnm

a)anMMumMpuhdim 1548, 1154, 621, and 602 cmr 1; and/or

mnmmmmmm 1243 and 802 cmr; and/or
resOnance apacirum containing peaks at 111.9, 114.8, m.o. 1:9.2 1340,

.2. Ammt:dalm1 Mm-mmmmwmyhmwﬁhﬂguml.
3, Awmmbm1urddm2 MMlRalmnlpodmmm;tamhlyhmwmw
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‘~

APoUmaﬁhmdngbawomofchimHoa Mpmvldosasold-statemclaarmmﬁcm
mmmmmm‘mtuMorTwm

AWMbwmddﬂms 1 m4.whichpmvldosmx-mypowderdmacﬁon(XRPD)pm
substantislly in accordance with Figure [V and/or Table if.

A Polymorph atcording to sny one of claims 1 to 5, in isolated form.

: . AP@Manmam1ms.mmm.

S . ‘

' A Potymorph sccording to any one of claims 1 to 7, in crystaline form.

9. A process fo¢ preparing a Potymorph acconding to claim 1, characterised in that a solution of Compound (1) in

dommatandevahdhmpomﬂmlsoooledsoaabpmvldoayshlisaﬁonofh&ﬂnmhaﬂer
which the Palymomh Is racovered from the denatured athanol.

10. A pharmacsutical composition comprising an effective, non-toxic anmntofaPolymorphaowdlngbdam 1 and
aphmnmuhcaliyaooopublocamhmbr .

14, APolymocphaclingbdaim1 foruaeasanndlveheﬁpeuﬂcsuhshme

: 12. Ademphaccordingbdalm1 bruuinﬂnhmkmntandlorpmphylaxtsofdtabetasme«m conditions
' mmdmbommmwmnmpMMSmsmr

3. The mdPolymorphforhemmufactura ofa modwamentfonhe traatment and/or prophylaxisofdhbcles mel-
Hius, conditions associated with dhbem meiiitus and certain complications thereof.

14. Awhhmmpmmyhﬂsofdmtes meliitus, conditions associaled with diabetes mellitus
and dartein compiications thereof, in a human ot nor-human mammal which comprises adminigtering an effactive,
wmdmymorphtoahumanornm-hmnanmmmdmmw.

SR
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This application was filed on 18 - 10- 2002 as a
divisional application to the application mentioned
under INID code 62.
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(57) A polymomphic form of 5-[4-[2-(N-me-
thyl-N-(2-pyridyl)amino)ethoxy]tenzyl]thiazalidine-
2,4-dione, maleic acid salt (the "Polymorph”) character-
ised in that it:

(i) provides an infra red spectrum contalning peaks
at 1360, 1326, 1241, 714 and 669 cm1; and/or

(ii) provides a Raman spectrum containing peaks at
1581, 768, 670, 271 and 226 cmv1; and/or

(lii) provides a solid-state nuclear magnetic reso-
nance spectrum containing peaks at chemical shifts
substantially as set out in Table |; and/or

Thiazolidinedione derivative and its use as antidiabetlc

(iv) provides an X-ray powder diffraction (XRPD)
pattem containing peaks substantially as set out in
Table If; a pracess for preparing such a compound,
a pharmaceutical composition containing such a
compound and the use of such a compund in med-
icine.

Frinted by Jouve, 73001 PARIS (FR)
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Description

[0001] This invention relates to a novel pharmaceutical, to a process for the preparation of the pharmaceutical and
to the use of the pharmaceutical in medicine.

5 [0002) .

25

30

35

40

45

international Patent Application, Publication Number W094/05659 discloses certain thiazolidinedione deriv-
atives having hypogiycaemic and hypalipidaemic activity including 5-{4-[2-(N-rnethyl-N-(2-pyridyl)amina)ethoxylben-
zyljthiazolidine-2,4-dione, maleic acid salt (hereinafter also referred to as “Compound (1)").

[0003] Intemational Patent Applications, Publication Numbers W089/31093, W089/31094 and W089/31095 each
[0004] ithas now been discovered that Compound (1) exists in a novel polymarphic form which is particularly suitable
for bulk preparation and handling. The novel form can be prepared by an efficlent, economic and reproducible process
particularly suited to large-scale preparation. _

[0005] The novel polymorphic form (‘the Polymorph') also has useful pharmaceutical properties and in particular it

| is Iindicated to be useful for the treatment and/or prophylaxis of diabetes mellitus, conditions assotiated with diabetes
maellitus and certain complications thereof.

|

|

% disclose distinct hydrates of Compound (1).
|

\

\

|

|

' [0006] Accordingly, the present invention provides a polymorphic form of 5-{4-[2-(N-methyi-N-{2-pyridyl)amino)
\ ethoxy]benzyljthiazolidine-2,4-dione, maleic acid sait

| characterised in that it:

(i) provides an infra rad spectrum containing peaks at 1360, 1328, 1241, 714 and 669 cm!; and/or

| (i) provides a Raman spactrum containing peaks at 1581, 768, 670, 271 and 226 crw; and/or

\ (iii) provides a solid-state nuclear magnetic resonance spectrum containing peaks at chemical shifts substantially
i as set aut in Table I; and/or .

\‘ (iv) provides an X-ray powder diffraction (XRPD) pattern containing paaks substantially as set outin Table I1.

|

‘i‘ [0007] inonefavoured aspect, the Polymarph pravides an infrared spectrum substantially in accordance with Figure .
| [0008] Inone favoured aspect, the Palymorph provides a Raman spectrum substantially in accardancs with Figure Ii.
“, [0009] Inonefavoured aspect, the Polymorph provides a solid-state nuclear magnetic resonance spectrum substan-
| tially in accordance with Figure Il

0\ [0010} In one favoured aspect, the Polymorph provides an X-ray powder ditfraction (XRPD) patiem substantially in
| accordance with Figure V.

{ [0011] The present invention encompasses the Polymorph Isclated in pure form or when admixed with other mate-

‘5 rials, for example the known forms of Compound | or any other material.
>[ [0012] Thus in one aspect there is provided the Polymorph in isolated form.

1 [0013]  In a further aspact there is provided the Polymorph in pure form.
| {0014} in yet a further aspect there is provided the Polymorph in crystalline form.

] [0015] = The invention also provides a process for preparing the Polymorph, characterised in that a slurry of Compound
|

(1) in aqueous ethanol containing up to about 2.5% wiv water, preferably aqueous denatured ethanol containing up to
|

| about 2.5% wiv water, for example 2.5% wiv water, is heated, suitably to a temperature in the range of from 35°C and
|

60°C, such as 40°C to 50°C, for example to 45°C, for an extended period of time, for example 65 hours, after which

";\tii'ne the Polymorph is recavered from the denatured ethanol. Optionally, the reaction mixture is seeded with the Pol-
ymorph.

\[001 6] Ina further process of the invention, Compound (1) is admixed with denatured ethanol, heated to an elevated
temperature, prefarably a temperature in the range of from 35°C and 60°C, such as 40°C to §0°C, for example from
45° to 47°C, over an extended period of time, for example 65 hours, after which time the Polymorph is recovered from

e solvent. Optionally, the reaction mixture is seeded with Polymarph.

0017] In a further process a solution of Compound (1) in denatured ethano! containing up to 2.5% wiv water, for
example 0.8 to 2.5% w/v water, at 55°C is seeded with the Palymorph then cooled to a temperature in the range of
from 20°C to 26°C to provide the Polymomh. The Polymorph is then recovered from the denatured ethanol.

[0018] The solution of Compound (1) in the denatured ethano! is convenlently prepared by dissolving Compound (1)

in the required amount of denatured ethano! at an elevated temperature, for example 60°C. In our hands this lafter

process is also effectively carried aut using Compound () containing up to 25% wiw of the hydrate disclosed in
099/31093 mentioned above

[0019] Conveniently the Palymorph is recovered from the reaction solvent, such as denatured ethanol, by filtration
and subsequent drying, preferably at an elevated temperature, for example 45°C.

[dnzol In a further aspect the present invention also provides a process far preparing Compound (1) (also for con-
venience referred to as the "Original Polymorph®) from the Palymorph of the invention, which process comprises first

prppan‘ng a salution of the Polymorph in a mixture (100:1v/v) of ahsolute ethanol and methano!, at an elevated tem-
|
|

|
|
s
|
!

I
!
|

/3.?_"\'
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use. Such liquid preparations may contain conventional additives such as suspending agents, for example sorbitol,
syrup, methyl cellulose, gelatin, hydroxyethylceflulose, carboxymethyl cellulose, aluminium stearate gel or hydrogen-
ated edible fats, emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which
may Include edible oils), for example, almond oll, fractionated coconut oil, oily esters such as esters of glycerine,
propylene glycol, or ethyl alcohol; preservatives, for example methyi or propyl p-hydroxybenzoate or sorbic acid, and
if desired conventional flavouring or colouring agents.

{0040} For parenteral administration, fluid unit dose forms are prepared containing a compound of the present in-
vention and a sterile vehicla. The compound, depending on the vehicle and the concentration, can be either suspended
or dissolved. Parenteral solutions are normally prepared by dissolving the active compound in a vehicle and fiiter
sterilising before filling into a suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local anaes-
thetic, preservatives and buffering agents are also dissolved in the vehicle. To enhance the stability, the compaosition
can be frozen after filling into the vial and the water removed under vacuum.

{0041] Parenteral suspensions are prepared in substantially the same manner except that the active compound is
suspended in the vehicle instead of being dissolved and sterilised by exposure to ethylene oxide befors suspending
in the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the composition to facilitate uniform
distribution of the active compound.

[0042] In addition such compositions may contain further active agents such as anti-hypertensive agents and diu-
retics.

[0043] In addition, the Polymorph may be used in combination with other antidiabetic agents such as insulin secre-
tagogues, for example sulphonylureas, biguanides, such as metfarmin, alpha glucosidase inhibitors, such as acarbose,
beta agonists, and insulin such as those disclosed in W098/57649, W098/57634, WOQ98/57635 or WO98/57636. The
other antidiabetic agents, the amounts thereof and methods of administration are as described in the above mentioned
publications. The formulation of the Polymorph and dosages thereof in said combinations are generally as disclosed
for Compound (1) in the above mentioned publications. As is common practice, the compositions will usually be ac-
companied by written or printed directions for use in the medical treatment concerned.

{6044] As used herein the term ‘pharmaceutically acceptable’ embraces compounds, compositions and ingrediants
for both human and veterinary use: for example the term ‘pharmaceutically acceptable sait' embraces a veterinarily
acceptable salt.

[0045] The present invention further provides a method for the treatment and/or prophylaxis of diabetes mellitus,
conditions associated with diabetes mellitus and certain complications thereof, in a human or non-human mammal
which comprises administering an effective, non-toxic, amount of the Polymorph to a human ar nan-human mammal
in need thereof.

Conveniently, the active ingredient may be administered as a pharmaceutical composition herein before defined, and
this forms a particular aspect of the present invention.

[0046] in the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and
certain complications thereof the Polymorph may be taken in doses, such as those described above.

[0047] Similar dosage regimens are sultahle for the treatment and/or prophytaxis of non-human mammals.

(0048} In a further aspect the present invention provides the use of the Polymorph for the manufacture of a medica-
ment for the treatment and/or praphylaxis of diabetes mellitus, conditions assaciated with diabetes mellitus and certain
complications thereof.

[0049] No adverse toxicological effects are indicated in the above mentioned treatments for the compounds of the
invention,

{0050} The following examples illustrate the invention but do not limit it in any way.

Examples:

[0057] Example 1: A slurry of Compound (1) (3.0 g, prepared as per W0O84/05659 in denatured ethano! (30.5 mi,
water content 2.5% wiv)) was heated at45°C for 65 hours. The product was filtered at 45°C and dried at 50°C in vacuo
to give the Polymorph (1.55 g). .
[0052] Example2: To a mixture of absolute ethanol (30 ml, water <0.1% wiv) and methanol (1.2 ml) was added
Compound () (2.00 g). The resulting suspension was heated to 45-7°C and maintained at this temperature for 65h.
The solid was Isolated at 45°C and dried at 50°C in vacuo to give 0.83 g (41%) of Polymorph.

(0053} Example 3: Compound (1) (6.0 g, containing approximately 25% wiw of the hydrate disclosed in W(099/31093)
was heated at 60°C in denatured ethano! (60 ml, water contant 0.8% wi/v) until complete dissolution was obtained. The
resultant solution was cooled to 55°C, seeded with the titte compound (0.06 g), then cooled to 20-25°C. The product
was filtered, washed with denatured ethanol (10 mi) and dried at 50°C in vacuo to give the Polymorph (4.8 g, 80%).
f0054] Example 4: Conversion of the Palymorph to Compound (1) (the Original Polymorph): The Polymarph (4.0 g)
was heated to G8°C in a mixture of absolute ethanol (40 ml) and methanal (0.4 ml) until complete dissolution was
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Time per step ) 23s
PO S . Tablell. :
:Ammmmwmumsm@mwanm
o DlﬂmdlonNUe("Ze) : Lattice Spacing (Angstroms) '
: 8.9 e 9.90
12.0 ; 7.35
o 14.0 6.32
i 154 ‘ 573
' 15.9 : 5.55
16.8 . 5.26
174 _ 5.08
18.1 - 489
_ b 19.2 : : 4.60
18.6 ' 4.52
.-_ . Lo 200 ' : ' 444
3 Lt 203 o 447
L 208 o 427
212 o 418
22.3 . 397
237 . : . 380
24.3 . 3.75
25.1 354
25.8 3.44
267 ' 333
3 2772 ) 327
R 28.7 3.10
B S 296 ' 3.0t
e 0.6 ' . 292
- 316 . : 2.83
. 322 = o278
o 3.3 -] 2.69

1. A polymorphic form of 5-{4-{2-{N-melwi-N-{2-pyridyi Jamino)sthoxyjbenzyllthiazolidine-2,4-diona, maleic acid salt
!M *Polymorph”®) characterisad in that it:
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APolymorphaeeongbmyonofcunnba whimpmvldosasolld-statamdaarmguﬂcmnmcaspw :

wmmahnﬂallymaecudamamm Figure lil.

APonnmphaceu-dlnghanyomddalms1b4 Mpmvldeaanx-raypowderdiﬂracﬁon(XRPD)panam

' aummuyhawordancowimﬂwmlv

Adetmrphaem’dlngbanymoufdakuﬂbS,inisdatedionn.

. Ademph according to any onve of claims 1 vto-‘e.:ln pure form.

A Polymorph according to any one of daims 1 10 7, iﬁ'.é'yslallhe form.
Amhrmuhganymmhmdhgbdalm1elnuchﬂndlnthat _
. (a) a sluny of H&B{N—mMN—(&pyﬂdyl)anim)eﬂnxylbmzyﬂmwuhw-zwm malelc acid salt

_ (hereinafter alzo referrad to as "Compound (1)* or the “Original Polymorph®) in aqueous ethanol containing up
' baboutzs%wlvwatorlsheahdfpranextendedpeﬂodofm aﬂerwlﬁchmtholymorphisrecovered

from the denatured sthanol; or

" (b) Compound (l)laadmlxadmmdonammdemanol heated o an elevated hmpomhn.wlnoxiended
. pariod of ime, after which time the Polymorph is recovered from the solvent; or
. (c)compm(l)indammmethanolcontatnhgupbz.s%wlvwataratssmlsseadodwmePonmorph
McoohdtoahmparamrelnﬂwrangeofmwcmZS°CmpmwaahePolymorph.

hﬂmmlsmmﬁomﬂwmm
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S aphwnmuﬁedlyaemphﬂewﬂuhm
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17.

Aphmmsﬁcﬂmpoﬂﬁonmprhhganeﬁaeﬁva.nmbﬂcmmda Polymmphaooord;ngbdm1 and

APolymorphaccordhghclalm1 forusoasana«:ﬂvamerapeuﬂcsubltame
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s mraou L INUAMENALES DE LOS SISTEMAS FARMACEUTICOS

va. Por ello, tiene gran interés en 1a fase de preformulacién e! anélisis granulomg

homogeneidad y la forma de las mismas.

| Las técnicas de andlisis granulométrico habitualmente utilizadas son la micros¥

superficie'f%

' copia 6ptica y la tamizaci6n analitica. Y para conocer directamente la
especifica se emplea la técnica de adsorci6n de gases.

refraccién adecuado y en el que sean practicamente insolubles. Se
microscopio debe llevar acoplado un ocular Watson.

i constante.

( Cada vez tiene mds auge la utilizacién de técnicas de difraccién de rayo ldser |

y de espectroscopia de correlacién foténica.
1.4.4. Cristalinidad y polimorfismo

puede presentar una sustancia al estado sélido. Ei habito cristalino y la estructura

externo de los cristales,

condiciones en gue ha cristalizado.

Por'otro lado, se ha de diferenciar en la estructura interna de una sustancia al
estado sélido las dos posibilidades de sustancia cristalina y amorfa. En la sustan-
cia cristalina se repite a lo largo de las tres dimensiones del espacio la disposicidén
de los dtomos, moléculas o iones. En la sustancia amorfa no aparece esta ordena-
cién. En ocasiones se puede conseguir que una sustancia solidifique al estado amor-
fo a partir de una disolucién mediante precipitacién o enfriamiento rapidos o por
un proceso de liofilizacidn.

Las sustancias amorfas son inestables y tienden a transformarse en cristalinas
en un periodo de tiempo mds o menos prolongado. Dado que sus caracteristicas
de fusién, disolucién, etc., son diferentes {hay que aportar mds energfa para fun-
dir o disolver una sustancia cristalina que una amorfa), en el periodo de reposicién
de las formas farmacéuticas se podria producir este cambio, con lo que se verian
afectadas sus caracteristicas macroscépicas (disoluciones que precipitan, creci-

lf 1
‘morfologfa e la superficie de las particulas que constitu’ﬁicha sustancia act

.

_trico q;:apmpomnamwwmmmm&pmmﬂm: :

Para utilizar la microscopia ptica es necesario acondicionar previamente la 4
muestra. Se prepara una suspensi6n de las particulas en un liquido de fndice de ;
depositauna f§ .
gota de la suspensién entre ur portaobjetos y un cubreobjetos y la muestra asfi§ *
1 preparada se observa al microscopio. Para medir {as particulas correctamente e] L B
El nimero de particulas que :
K l " hay que medir serd como minimo 100. Las particulas, segitn su tamaiio, se agru- j
"pan en intervalos cuya amplitud seguird una progresién previamente fijada y §

En la figura 1.9 se recogen algunas de las diferentes posibilidades en las que se

" interna de una sustancia activa puede afectar a alguna de sus caracteristicas tales

como fluidez y estabilidad quimica. Habito cristalino es la descripcién def aspecto
mientras que la estructura interna es la dispasicidn de los
elementos dentro del sélido. Una sustancia con una misma estructura cristalina
interna puede presentarse con diferentes habitos cristalinos en funcién de las

CAPITULO 1: PREFORMULACION 4@ :

i
to i y (s} i '() omo su proceso de abso;-
mien i sup sitori s)| 3.5{ com - ‘ :
cidﬂ (=] deﬁir. su biodisponibiﬁdad. Esto Constlmye 31 mayor Inconveniente al HlChnI
> y

_ypa sustancia amorfa en una forma de dosificacién.

COMPUEST]O QuIMICO

L 1RFA
CRISTALINA AMO

|
ENTIDAL—UNICA ADUCTOS MOLECULARES

POLIMORFQ

-

i
NO ESTEQUIOMETRICOS

|
ESTEQUIOlMETRICOS

SOLVATCS HIDRATOS

S e S

i

sto quimi lado sélido.
FiGura 1.9. Diferentes posibilidades en que puede apcrecer un compuesto qunm:c-o dl e c_:do‘so i

B~

e cristalizar con una determ:mada cantid.ad de
izacién no ests en proporciones estequiomé-
ibilidad al estado sélido se debe re_cbaz.ar, por
ibilidad. Si el disolvente de cnstalxz?cxén»
los solvatos, de los cuales sélo se

Un compuesto cristalino puf:d
disolvente. Si el disolvente de cristal
tricas con la sustancia activa, esta pos
* las dificultades que entrafia su re?rgduct ilic
estd en proporciones estequiometricas, ongma;d s 50
incluirdn en el estudio de preformulacién los hidratos.

i i ¢ sus pardmetros de solu-
identificaci hidratos es importante, porque ;
L O anifcn ente inferiores a los de las formas anhidras, lo que

cantidad de firmaco absorbido, al incluir .el hidra-

" bilidad pueden ser signiﬁcafivam
" podria redundar en la velocidad y

to en una forma farmacéutica. o g . it
'0 .e]g,:}m muiltiples ocasiones cuando se inicia la prefon:nul‘ac.:lon ;13 se ZSI;ZI;ipr; -
cadas todas las posibles formas al estado sélido del principio activo y €s

aricién de diversos polimorfos. “Polimorﬁsmq"_es un te;ng: ;?:1:1:: gez.:fés; :;10
iza en Biologfa y en Cristalografia para descnb_z;' el. h::ecs odeq

natural pueda tener lugar de dos o mas formas diferen ';Ies ietalinos naturales
““En Cristalografia el polimorfismo se refiere a matena o
sintéticos. Si una sustancia se presenta en dos formas cristalinas, !

(3 S
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, tura dada, sélo una es estable y la otra es la forma inestable diitastable. A veces
- !1ay n:nés de dos formas cristalinas, como es el caso del fenob;?léal del m, se h: .
1cfe:3trﬁcado hasta once formas diferentes; para su denominacién se ’com'q~n : d" -
dicdndole el término I al polimorfo de mayor punto de fusién; —ﬁ[r-IrH!—teé:a : f:rlw
que presentan puntos de fusién en orden decreciente. TR
_ La_ importancia que puede tener el que un firmaco posea dos o mds formas
crist_almas se debe a que, al ser entidades quimicamente idénticas, pero fl'éicamen-
te' dlfe_rentes, las caracteristicas que derivan de su estructura al es'tado sélido tam-
bién difieren. Asf, presentarén no sélo diferente punto de fusién, sino que también
. pue_:?en tener diferente densidad, capacidad para fluir, compresié;ilidaccll caI:)res de
fusién y disolucién, solubilidad, etc. Estas diferencias pueden originar c'iiﬁcultades
en los procesos tecnolégicos de elaboracién de las formas farmacéuticas cuando se
Pase de utilizar un polimorfo a otro. Asimismo, si se trabaja con la forma‘nleta;s-
table es probable que durante el almacenamiento de algunas formas farmacéuti-
cas se p.ro.duzca la transicién hacia 1a més estable, originando, como en el c:aso de
la transicién amorfo/cristalino, dificultad en redispersién cua’ndo se trata dé sus
pensiones, crecimiento cristalino, etc. )
Pox: lo anteriormente expuesto, el fenémeno del polimorfismo puede provocar
altergc:on_cs relativas a la biodisponibilidad del firmaco en funcién del pgiimorfo
que, m_cluldo en la forma farmacéutica, se administra al organismo. La utilizacién
del p_ohmorfo que tenga mayor solubilidad puede proporcionar niveles mnm;:‘neus
sgﬁcxentes para obtener una accidn terapéutica, mientras que la form:;‘csfable al
disolverse mds lentamente y en menor proporcién puede dar lugar a concéntncié—
nes en sangre que resulten insuficientes para lograr una accién terapéutica ‘Esle
hecho se pa puesto de manifiesto en diferentes ocasiones. Asf, del almit"{to de
cIora.nfe.mco! se conocen dos polimorfos denominados A y B (ségt'm fa nom‘encla‘:
tura indicada anteriormente les corresponderia la denominacién I y I1). El poli-
morfo A, r'nés estable y de mayor punto de fusién, presenta menor biodis o}:ibilFf,da !
que fl ptc_)llmorfo B, inestable, de menor punto de fusién y mayor solubiI; idad ‘
cula szsri :rslt:es que hay que seguir para investigar el polimorfismo en la nuecva molé-

— Ll;t:;;:staiizacién a partir de_ los disolventes habitualmente empleados en {as
et l-ans‘l ::afz::n c:: é!:;‘i:’::?sm y en los procesos tecnolégicos de elaboracién
— Identificacién de los cristales obtenidos mediante difraccién de rayos X y al
menos otra técnica de evaluacidn del polimorfismo como espectroscopi y(; e
1r§frarr010s, calorimetrfa diferencial de barrido, microscopia, etc prase
- Sx.se coPﬁ.rma la existencia de polimorfos, se cuantifican las ’car:;cterfsticas
: ﬁsxcqq}:{rmcas que pueden afectar a la biodisponibilidad, estabilidad v repro-
ductlt.n.lldad de los procesos de fabricacién. Asf se determinarfa el yerﬁIl) d
so_fubihdad, estabilidad, morfologfa cristalina, comportamiento *ﬁ i ‘e'
trico y perfil de humedades de equilibrio. conme

T e A i R i
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— Si’resuitados indican que las propiedades ffsicas de los polimarfos

hallados pueden afectar a la calidad y/o la biodisponibilidad del fdirmaco
a partir de la forma de dosificacién, es necesario desarrollar un proceso

" reproductible para sintetizar siempre el polimorfo deseado. Si no se pue-

de evitar en la sintesis la mezcla de polimorfos, es necesario realizar un
control cuantitativo, previamente validado, para asegurar la proporcién

de polimorfos.

Actualmente, en los laboratorios farmacéuticos, las técnicas analiticas que se
utilizan para caracterizar el estado sélido y detectar asf la posible presencia de poli-
morfos, amorfos, hidratos, etc., son las que se indican a continuacién.

Las técnicas de microscopia ptica y electrénica de barrido sirven para distin-
guir la forma y el aspecto de las particulas; fuego proporcionardn informacién sobre
el hibito cristalino y detectar4n las sustancias amorfas. La microscopia electréni-
ca de barrido no es una técnica rutinaria dentro del laboratorio farmacéutico por
la dificultad que entrafia la preparacién de la muestray lo costoso que resulta el
manejo y.mantenimiento de los equipos.

Existen también distintas técnicas de an4lisis térmico:

— La microscopia de platina caliente permite detectar visualmente los cam-
bios que sufre una muestra durante el aporte de calor. Entre otros fenéme-
nos se puede determinar cualitativamente la pérdida de disolvente de
cristalizacién, las transformaciones cristalinas, los procesos de fusién y recris-

_talizacién, la sublimacién y recristalizacién, la descomposici6n, etc.

— La calorimetria diferencial de barrido (DSC) cuantifica los procesos que
sufre una muestra durante su calentamiento, indicando si el proceso es endoc-
térmico (pérdida de disolvente, fusién, etc.) o exotérmico {recristalizacién,
descomposicién, etc.). Asimismo, permite detectar la presencia de impure-
zas, dado que uno de los datos que se pueden calcular por calorimetria dife-
rencial de barrido es la pureza de la sustancia analizada.

— La termogravimetrfa mide los cambios de peso que experimenta la mues-
tra al aumentar la temperatura o a lo largo del tiempo a una temperatura

determinada.

-~

En la figura 1.10 se recogen las curvas de DSC correspondientes a dos poli-

" morfos y un hidrato de la prednisolona.

La técnica de difraccién de rayos X en polvo proporciona un espectro que es

caracterfstico de la sustancia activa e indica si es amorfo-o cristalino. Al ser una

técnica no destructiva, permite su utilizacién en la caracterizacién incluso de sus-
ancias cuyo tamaiio de lote es muy reducido. Cuando existen dudas sobre una
posible recristalizacién a partir de un amorfo, 0 de transformacién de un polimor-
fo en otro, esta técnica proporciona resultados concluyentes, puesto que se dice

& %
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- " FigurA 1.11. (continuacién) {3] polimorfo 1 de ampicilina anhidra, {4 polimorfo 2 de ampicilina
£ anhidra.

FIGURA 1.10. Curvas de DSC de prednisolor;a: {1 jl{orma I, anhidra; {2) hidrato de la forma |; {3] 1 1.4.5. Punto de fusion
orma . CREL LR . o
1 i § La detgrminacién del punto de fusién de un principio activo puede medirse uti-
En la figura 1.10 se recogen | o . .- ‘. lizando fundamentalmente tres técnicas: ' ‘ o
rentes formes e .a Dsere agen -oslespectros de difraccién de rayos X de las dife- : 4 ) i ‘ . DU -
(USP 23) picilina segun la Farmacopea de los Estados Unidos de 1995 j h % TN — MEétodo del capilar. :
) R — Microscopia de platina caliente.
/___/\_ = " % S X — Calorimetria diferencial de barrido.
u g 2 L ca
! +B i§ . Elmétododel capilar consiste en la observacion directa, 0 bajo lupa, de la mues-
———— o1t L§ - . traintroducida en un capilar, el cual se encuentra en contacto con una pieza metéd-
£ t & lica con calentamiento programado. Asf se obtiene informacién sobre el intervalo
£B & . de fusion, pero resulta dificil determinar de forma exacta el punto de fusion.
¥ } :: La microscopia de platina caliente permite la observacién microscépica de las
5 } i particulas, tal y como se indicé en el apartado de polimorfismo. El microscopio va
& E : equipado con una platina que se calienta a una velocidad controlable y se puede
2 ’1i81 ¥ registrar el inicio de la fusién, la temperatura a la que funde la mitad de la mues-
28 ¢ ‘tray la fusién total. : -
———t—— ' % '3 - o Lacalorimetria diferencial de barrido proporciona, no sélo el punto de fusién
FIGURA 111, Espectros de difraccién de rayos X de cuatro formas sélidas de ampicilina {USP 23}: il 1 :.exéa cto,sino también el calor de fusicn. La presencia de impurezas s Cetecis con 5577
i B _método de andlisis térmico como se ha comentado anteriormente. En la figura 1.12

(1) ompiciline amorfa [anhidra), {2) ampicilina irihidrato,

‘se recogen las curvas de DSC del 4cido benzoico con diferentes grados de impurezas.
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FIGURA 1.12. Curvas de DSC correspondienies al eido benzoico:

{2} acido benzoico con una pureza del 98,6%, (3} écido benzoico con uaa pureza del 97,2%.

1.4.6. Solubilidad

Uno de los estudios de mayor interés en preformulacién es e} dedicado al cono- 3
etapa previa a su absorcién. Tanto si el posi- | I

cimiento de la disolucién del fdrmaco,
ble fdrmaco se va a incluir en una fo
-lucidn es un proceso que siempre se |
(formas sélidas), inmediatamente antes
nea) o en la etapa de fabricacién (formas liquidas).

Tma sélida como en una forma liquida, la diso-

Se ha observado que los fonnacos que presentan baja solubilidad en fluidos acuo- .
escasa o erratica. Asimismo, las variaciones
e intraindividuales que se obtienen después | §E
ante frecuentes en el caso de firmacos poco | E

$0s 2 menudo presentan una absorcién
en niveles plasmiticos interindividuales
de la administracién oral suelen ser bast
hidrosolubles.

El polimorfismo, el

que condicionan su solubili-
obre todo de formacos poco

— Determinacién de pKa.

Influencia de la temperatura,

Perfil de solubilidad en funcién del pH.
Coeficiente de reparto. :
Mecanismos de solubilizacién.

~ - Velocidad de disolucién.

—

(1) écido benzoico paltién,

levaria a cabo, bien después de la administracién i
de ésta {formas de disolucién extempors- ; §

grado de hidratacién, la cristalinidad, asf tomo el que el &
- férmaco se presente como una u otra sal son factores

- dad. En consecuencia, los estudios de solubilidad, s

- solubles, se disefiardn teniendo en cuenta los factores citados. Los estudios de solu-
bilidad en la etapa de preformulacién incluyen:

CAPITULO 1: PREFORMULACION 51 3
' . . . r
Al realizar un estudio de solubilidad o de velo;{dald de dnsco,sl‘;ggnds; I:;i f: iR
' j H del medio, la comp ,
L+ factores c6mo la temperatura, el p . ooty
e inar la solubilidad en equilibrio de un soluto en un disolvente,
B e s do solut i legido a temperatura constante. ..
iz i un exceso de soluto en el disolvente e gl -
-»1 g::;lué&d&ene transcurrido un perfodo de tiempo suficiente para alcanzar la satura

iquido y se ev cantidad-de soluto disuelto. Siel
cién, se procede a filtrar el liquido y se evalia la can ?:;t{:fa}ii oo,
solu;o es un lfquido inmiscible (lfquido oleoso), hay que recu
i6n para eliminar la fraccién no disuelta. . o
CIénEPn el caso de sustancias no estables en medio acuosc;,tla %t;t::::::f; 1&2 i\;
> i imi eni
1% golubilidad se realizaré de f?rmla s1m11ar,. tper;:orlrt:)sr tglsatos 0 :
Wb de forma diferente a la habitual para evitar . o
;.5! .de Los estudios de solubilidad se suelen hacer en agua, ClH 0,01M£.Cll;ld%!1-:4dz I::IC; :
G 0,1M, todos a temperatura ambiente, asf como en solucién amorfigu dora dor con;o
s a'37 °'C. Estos tltimos datos son titiles cuando se vayan a prep;ra: 011::; o
suspensiones y disoluciones para estudios farm:c.:olog];cc;i griére‘ tz:;légica.de _—
i ili in vil redicen la
Los estudios de solubilidad in vitro no p ! L de una
. i i i6n 1 teriores estudios in vivo y
et i nan informacién ttil para los pos
e s otapa de desar luar el fArmaco en seres humanos.
para la etapa de desarrollo, antes de eva |

A) Determinacion de pKa

! En el caso de sustancias con caricter écido.o bésicoéd§h;l:elnat:l:t:ir;n;<r;agzélr; ::
. : i i dado que la relacién numérica . ]
. .=+ su pKa reviste gran interés, : O it clpita col 1o
; i i e ionizacién y, com .
. el pH del medio condiciona su grado ) (
e ":2:;123’05 gl:anerales, sélo las formas no ionizadas son susceptibles de absorcién 2
o traves de membrana ioni s frecuencia en la regién
En los 4cidos carboxilicos la forma ionizada absc_ere con ia en la regicn
"™ det ultravioleta y su concentracién puede ddg;errm?alr;z ;?Jde:l?:nl;l fotometria
i ioni bsorberd a diferente , )
- directa, La forma no ionizada a da 0 C :
e que la relacién forma ionizada/forma no lomzadla pod;a d;;eir:inz;s:aei:ru;l; S;Ilza
J i i : i alores de pH. Asi, ¢
e uciones amortiguadoras de diferentes valor
o ::riziponderé ala ofdenada al origen que se obtiene al representar el pH frente

L
T
i

Pl

L N K . - . L) cua_
Mg logaritmo de la relacién fraccién ionizada/fraccion no 1omzadal, segug l;a e

-~ cién de Hendersson-Hasselbach: | F

[1.2]

pH = pK + log (A-/AH)

¥

£6 g

. : . 5‘
“B) Influencia de la temperatura ;

B i STETL RIS
Lral

¥

il : . }
- En la mayoria de los casos, la disolucién es un proceso enf:}!:gégr;zc:‘.);:;r ti:--
to, al aumentar la temperatura, aumentar4 el p_grémetro solubilidad. pu
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yi-N-{2-pyridyl)amino)ethoxylbenzylilthiazolidine-
4-dione, maleic acid salt {the "Polymorph®) charactar-

sed in that pmvldas

(i) an infra red apectrum comalning peuks at 1752,
1548, 1154, 621, and 802 om?; and/or

(i) a Raman spectrum containing paalu at 1781,
1243 and 602 cm%; dnd/or )
(il) & solic-etate nuclear magnatic resoONBNCe spec-
tmmoonhimgpomm111 9, 114.8,119.6,129.2,
134.0,138.0, 144.7,153.2, 167.1,170.7, 172.0 and
175.0 ppm and/or

7) A polymorphic. form of 5'["{2'("’"‘97. R

Lﬂh_

4)  Thiazolidinedione derivative and ite uu l! antldhbotlc

which gives caiculated lattice epacings of §.48,

- - 5.39, 4.83, 4.68, 3.71, 3.83, 3.58, and 3.48 Ang- -
£ . stroms.; a process for preparing such a compound,
"+ 8 pharmaceutical composition containing such a

o + compound and the use of such aoompundh med-

L icine.

mwmw»mm
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(¥) an X-ray powder difftaction (XRPD) patters
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Table it (continued)

X-Bay Powder Diffraction Angles and Galculated Lattice Spacings Characteriatic of the Palymorph.
Diffraction Anglo (°28) Lattice Spacing (Angstmms)
140 6.32
14.7 6.03
14.9 5.95
15.3 577
16.4 5.39
18.4 4.83
18.7 474
18.0 4.68
19.3 4.59
20.0 4.44
21.0 422
218 4.07
225 3.04
23.3 3.8
24.0 an
245 483
249 3.58
256 3.40
28.2 3.40
272 328
27.7 322
287 an
29.2 3.05
26.6 3.02
30.2 2.96
308 2.90
30 2,68
31.7 2.82
323 217
329 2.72
334 2.68
34.2 2,82

(han infra red spectrum containing peaks at 1752, 1548, 1154, 621, and 602 o ; M
(i) & Raman epectrurn containing [Seaks &t 1761, 1243 and 802 emv™!; andfor
- (i) a solid-state nuclear magnetic resonance spoctrum containing peaks at 111.9, ‘lM.l 119.8, 129.2, 134.0,
138.0, 144.7, 153.2, 157.1, 170.7. 172.0 and 175.0 ppm; and/or
(iv) an X-ray powder diffraction (XRPQ) pattem which gives cakculated lattice mum 5.39, 4.83,
4.68, 3.71, 3.63, 3.58, and 3.48 Angstroms.

- 7": A Polymorph according to caim 1, whioh provides an Infra red epectrum substantielly In sccardance with Figure .

' 3 A Polymorph according to ciaim 1 or chbnz which provides & Raman spectrum substantiatly In mrdanoe with

Hqurall
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. A PWang to any one of claims 1 to 3, which provides a soiid-state nuclear magnetio relunm

in aceordance with Figure 11! and/or Table 1.

. APOMMMumanyoneofclnlms 1 to 4, whith provides an X-ray powder diffraction (XHPD)pmn

subm n ‘scgordance with Figure IV and/or Table II.

. A Polymemh acnordlng 10 any one of claims 1 to §, In isolated form,

. A Polymerph dccording to any one of claims 1 to 8, in pure form.

A Polym'orph according to any one of claims 1 to 7, in crystafiine form.

T

" danasiven aihanch s o1 elevated tempomiire i EhONE 20 Ab-waside-syeialionsion of the PO AGA:.

whmm:omh Is-recoverdd fromyiti:emuriuiiting.

. A pharviaceutical composition comprising an eftective, non-toxic amount of a Polymorph according to daim 1 and

a pharmacetically accaptable carrier therefor.

A Polymorph according to claim 1, for uge as an aective therapeutic substance.

. A Polyrhomt according to claim 1, for use In the treatment and/or prophylaxis of diabetes meliitus, condlﬂom

associated with diabetes mellitus and certain complications thereof.

. The use of Polymarph for the manufacture of a medicament for the treatment and/or prophylaxis of dlabm'mel—

fitug, condttions sssociated with diabetes meliitue and certain complications thereof.

. A.mathod for the treatment and/or prophylaxis of diabstes mellitus, conditions associated with diabetes maiitus
_and eartain complications thereof, in a human or non-human mammal which comprises administering an effective,

ron-toxic; amount of Polymorph to a human or non-human mammal in need thereof.
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Fecha de Presentacion Internal. 25 de marzo de 2004

f
gomo resultado del examen de fondo, realizado con fundamento en el articulo 45 de la
ecision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados
Folios: 33 a 58 y 62 como se radic6 inicialmente

Descripcién:

Reivindicaciones:

Folios 59 a 60 como se radicé inicialmente

Prioridad: Folios: 01
28 de marzo de 2003, GB, 0307259.2

o

!
|

' Remision de informacion:  Folios: 98 a 139
',’ 2, Anélisis de la Prioridad

| La fecha de prioridad del 28 de marzo de 2003 y su correspondiente documento,
corresponden con la materia solicitada de proteccién.

3. Objeto de la invencion
} Titulo de la solicitud: proceso para la preparacién de un polimorfo de maleato de

rosiglitazona.

. El objeto de la presente solicitud de patente de invencion consiste en la obtencion de un
procedimiento de preparacién de un polimorfo de maleato de rosiglitazona y su

/ correspondiente purificacion.




o5

El problema planteado en esta solicitud es la necesidad de proveer el polimorfo de
maleato de rosiglitazona y su proceso de purificacion.

|
Para solucionar este problema técnico la solicitud en estudio, el solicitante proporciona

um procedimiento de preparacion del polimorfo maleato de rosiglitazona, y su
cc?rrespondlente purificacioén.

IF[?C. CO07D 417/12

4, De la solicitud de Patente
|
eivindicaciones (articulo 30 D 486)
La reivindicacion 1 se encuentra caracterizada de forma general y amplia, al referirse a
l}; solventes empleados y sus propiedades como es la constante dieléctrica.
Se caracteriza, ademas, por su resultado final a alcanzar como es que se encuentra
substancialmente libre de cualquier otra forma polimérfica; la cual ademas no es
aceptada pues es claro que al final del proceso de obtencién de polimorfos; se pueden
[btener cantidades de otro(s) polimorfos.
La reivindicacion 2 se refiere a los solventes a su constante dieléctrica, sin embargo no
s claro a cuales corresponde. Se encuentra ademas, de forma independiente de la
livindicacién 1.
La reivindicacién 4 se refiere a una mezcla seleccionada entre acetato de etilo e IMS; se
sugiere al solicitante colocar éste Uitimo en su nombre genérico.
|

é Reivindicaciones relativas a un uso o a un segundo uso (articulos 14y 21D 486)
L@ reivindicacion 12, se refiere al uso del polimorfo, la cual no es patentable de acuerdo
a los articulos mencionados de la normatividad vigente.

$. Determinacion del Estado de la Técnica

|

l§_a fecha gue se ha tenido en cuenta para determinar el Estado de la Técnica es:
|
Considerando que la fecha de presentacion de la primera solicitud de patente de la cual
e reivindica prioridad es: 28/03/2003 se encontraron los siguientes documentos del
stado de la técnica relacionados, que pueden afectar la patentabilidad del objeto de la
presente solicitud:

s Fecha de presentacién de la solicitud prioritaria: 28 de marzo de 2003

o Fecha de
N Documento Titulo ublicacién
Thiazolidinedione derivative and its use as
D1 EP 1277753 antidiabetic 19/04/2000

|
!

;‘7. Analisis de patentabilidad (articulo 14 D486)
|

;Nivel inventivo (articulo18 D486)

| 1) Respecto a la solicitud en estudio:

’La reivindicacion 1 se refiere a un procedimiento para la preparacién de polimorfo
'maleato de rosiglitazona (compuesto 1) substancialmente libre de cualquier otra forma
| polimorfica, que comprende la cristalizacion de maleato de rosiglitazona en un solvente o
\mezcla de solventes con una constante dieléctrica tal que provea al compuesto 1
x substanciaimente libre de cualquier otra forma polimorfica.

r‘
?

|
|
|
|
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|
' 2) Respecto al estado de la Técnica:
I

|

' D1 ensefia previamente el polimorfo de la sal del acido maleico del compuesto 5-[4-[2-
(N-metil-N-(2-piridil)amino)etoxi]bencil]tiazolidin-2,4—diona (Ver resumen, reivindicacién 1)
|

D1, ademas divulga, el proceso de preparacién del polimorfo, mediante cristalizacion en
\alcohol denaturado.

|
|
|

\3) Estado de la Técnica mas cercano: D1

‘La solicitud se diferencia de D1, en que no se expresa la propiedad de la constante
\dlelectnca en el proceso de preparacion del polimorfo.

,EI efecto técnico logrado es la obtencion del polimorfo maleato de rosiglitazona,
empleando solventes o mezcia de solventes, de acuerdo con su constante dieléctrica,
bon el fin que se encuentre libre de cualquier otro polimorfo de maleato de rosiglitazona.

EI Problema Técnico Objetivo de esta solicitud, el cual es necesidad de proveer el
pohmorfo de maleato de rosiglitazona puro y su respectivo proceso de purificacion, seria
d)btemdo de forma evidente a partir de D1; pues a partir del conocimiento previo de su
proceso de preparacion con diferentes solventes tales como alcohol de naturado, el cual
ya estaba previamente divulgado; se caracterizarian de tal forma por sus propiedades
intrinsecas, tal como la constante dieléctrica; sin emplear por lo tanto habilidad inventiva.

ﬂlo se evidencia el efecto técnico superior de la solicitud presentada, al emplear la
constante dieléctrica de los solventes, en el proceso de preparacion del polimorfo
maleato de rosiglitazona frente a lo previamente divulgado en el estado de la tecnica,

p~ues el solicitante caracteriza los solventes previamente divulgados en los procesos de
obtencnon de los polimorfos.

lﬂara el experto en la materia, la solicitud se deriva de forma obvia del estado de la
técnlca a partir del proceso de preparacién de D1, ya que mediante el empleo de
s¢lventes como alcohol denaturado, implicitamente éste posee una constante dieléctrica,;
suh ser por lo tanto inesperado el uso de esta propiedad en el proceso de preparacion.

De acuerdo cono anterior, las reivindicaciones 1 a 13 carecen de nivel inventivo.
\

8. Conclusion:
i

Lds requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

“}

N°| Documento N° Rengpecg;zcalgnes Requisito que afecta
L

D1 EP 1277753 1-13 Nivel Inventivo

\
9. QRemisién de informacion:

\
L.os siguientes documentos fueron remitidos como informacién:
W0/2002/026737, WO/2000/064896, EP 1277753 y EP1284268; los cuales seran
podran ser tenidos en cuenta durante el estudio de patentabilidad. El documento EP
1277753 fue empleado en el presente estudio de patentabilidad.

\
La informacion anexada como Tecnologia farmacéutica Volumen |, José Luis Vila Jato
Editorial Sintesis. Madrid, paginas 44-50 y Giron D, Thermochimica Acta 248-1-59,
Elsevier Science B.V, 1995, Paginas 3 a 11; registra la fecha del afio 1995, sin embargo,



h

no presenta las fechas de las correspondientes caratulas de los libros que las confirmen;
por lo tanto no se pueden tener en cuenta en el estudio.

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacion de la presente comunicaciéon. En caso de no dar
res;uesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
imp[edirnentos para la concesion, se denegara la patente.

s

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primero deAa Circular Unica N° 10 de 2001.

ALIX CARMEN ESPEDES DE VERGEL
Directora de Nuex¥as Creaciones (C)

El ?nterior réquerimiento fue notificado por fijacién en lista, de fecha 2 0 NOV. 2008

EXAMINADOR TECNICO

CONCEPTO TECNICO No. 03014 Cédigo No. 202070
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
RESOLUCION.-=. 159518

Por la cual se niega una patente de invencion

Rad. PCT/05-97262

EL. SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
en ejercicio de sus facultades legales, en especial de las que se confirieron en el articulo
3, numeral 30 del decreto 3523 de 2009, y

CONSIDERANDO:

PRIMERO: Que la solicitud de patente de invencién titulada “PROCESO PARA LA
PREPARACION DE UN POLIMERO DE MALEATO DE ROSIGLITAZONA®, que
corresponde a la solicitud internacional PCT/GB 2004/001306 de fecha 25 de marzo del
2004, fue radicada en esta Superintendencia el 26 de septiembre del 2005 bajo el nimero
05097262 00000000, para que se iniciara la fase nacional en virtud del Tratado de
Cooperacion en Materia de Patentes (PCT).

SEGUNDO: Que efectuado el examen de forma en cuanto a los requisitos que debe llenar la
solicitud y cumplidas las exigencias legales, se ordené publicar el extracto sin que se
hubieran presentado oposiciones por parte de terceros.

' TERCERO: Que el articulo 45 de la Decision 486 de la Comision de la Comunidad Andina
 establece que: “Si la oficina nacional competente encontrara que la invencion no es
' patentable o que no cumple con alguno de los requisitos establecidos en esta Decision para

la concesion de la patente, lo notificara al solicitante. Este deberd responder a la notificacion
dentro del plazo de sesenta dias contados a partir de la fecha de la notificacion. Este plazo
podra ser prorrogado por una sola vez por un periodo de treinta dias adicionales. (...) Si el
solicitante no respondiera a la notificacion dentro del plazo sefialado, o si a pesar de la
respuesta subsistieran los impedimentos para la concesion, la oficina nacional competente
denegara la patente”.

CUARTO: Que realizado el examen de fondo, se requirié al solicitante en los términos del
articulo 45 de la Decision 486 de la Comisién de la Comunidad Andina, para que presentara
respuesta a las observaciones de caracter técnico visibles a folios 141 a 147 del cuaderno
administrativo, relacionadas con la patentabilidad o cumplimiento de los requisitos
establecidos por esta Decision para la concesion de la patente. Frente a dicho requerimiento
no hubo pronunciamiento alguno por parte del solicitante, por lo cual es procedente negar el
privilegio de patente solicitado con fundamento en lo dispuesto en el articulo 45 de la

Decision 486.

Sede Centro: Carrera 13 No. 27-00 Pisos 2,5,7y 10
Sede CAN: Tr. 40A No. 38-50 Conmutador. 5870000
Fax; 5870284. Linea 018000-910165

Web: www.sic.gov.co e-mail: info@sic.qov.co
Bogota D.C. - Colombia
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
f * SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
RESOLUCION™"- 1591¢

Por la cual se niega una patente de invencién

e,

Radl. PCT/05-97262

. RESUELVE:

ARTICULO PRIMERO: Negar el privilegio de patente de invencién para la solicitud
ofrespondlente a “PROCESO PARA LA PREPARACION DE UN POLIMERO DE
MALEATO DE ROSIGLITAZONA", que entr6 en fase nacional en virtud del Tratado de
ooperaclén en Materia de Patentes (PCT).

RTICULO SEGUNDO: Notificar personalmente el contenido de la presente resolucion al

octor lan Raisbeck Llinas, en su calidad de apoderado de Glaxo Group Limited., 0 a quien
haga sus veces, entregandole copia de la misma, advirtiéndole que contra ella procede el
recurso de reposicion interpuesto ante el Superintendente de Industria y Comercio, al
nmomento de la notificacion o dentro de los 5 dias habiles siguientes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogota, D.C., alos 23 ﬂAR, 200

El. SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

GUSTAVO VALBUENA QUINONES

Dactor -
IAN RAISBECK LLINAS
Diagonal 34 N° 5 - 28.
Bogota D.C.

/
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