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la firma, abogado en ejercicio, titular de la tarjeta profesional nUmero 44655 del C.S.J, 

obrando en nombre y representaciôn de TECNOQUIMICAS S.A., sociedad comercial 

constituida y vigente de acuerdo con las leyes de la RepUblica de Colombia, con 

domicillo y sede principal en Cali, de manera respetuosa, y con el propósito de 

coadyuvar en la decision que sobre la solicitud de patente de la referenda deberÆ 

adoptarse próximamente, por este escrito me permito remitir informaciOn fundamentada 

ii que demuestra que la solicitud en menciOn no cumple los repuisitos de novedad y 

nivel inventivo exigidos por la DecisiOn 486 de 2000, y que par ella deberia el 

Despacho abstenerse de concederle el privilegio de patente solicitado. 

AdemÆs de la defensa del orden jurIdico vigente en materia de propiedad industrial, el 

presente escnto se fundamenta en la necesidad de evitar que la concesión de la 

solicitud vulnere la libre competencia, y restrinja el mercado farmacØutico en perjuidio 

de los consumidores colombianos. 
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INCUMPLIMIENTO DE REQUISITOS DE PATENTABILIDAD 

> El polimorfismo es una propiedad inherente a todas las molØculas y su reporte 

es un simple descubrimiento 

Fente a la pretension de obtener privilegio sobre "un polimorfo de maleato de 

rcsigktazona" es importante resaltar que existen en la naturaleza infinidad de 

cPmpuestos orgÆnicos capaces de adoptar mÆs de una forma cristalina, de igual 

manera, es necesario recordar que los sOlidos pueden existir, de acuerdo con su 

structura u ordenamiento interno, en forma cristalina o amorfa, sin que eIIo 

$ignifique que se estØ frente a un compuesto 0 sustancia quimica diferente, es decir 

Sque el Compuesto Quimico o Principio Activo, con independencia de la estructura 

nterna que adopte - amorfa o cristalina - sigue siendo el mismo1. 

’Es bien sabido que un compuesto cristalino puede cristalizar de diversas formas 

"dependiendo de las condiciones en que cristalice, siendo las mÆs comunes el tipo 

y10 cantidad de solvente y la temperatura. La publicaciôn "Thermal analisis and 

calorimetric methods in the characterization of polymorphs and solvates2", revela 

cerca de 600 casos de polimor[ismo en principios farmacØuticos activos y en 

sustancias carentes de acciOn farmacologica como son los excipientes; esto nos 

permite demostrar que el hecho de encontramos ahora frente a una modificación 

cristalina de maleato de rosiglitazona no supone despliegue inventivo, pues se trata 

simplemente del descubrimiento de la propiedad de una materia conocida3. 

) Por si el anterior principio no fuese mØs que suficiente para dar con la negaciOn de 

la solicitud de la referenda, es del caso Ilamar la atenciOn a la materia expuesta en 

la publicaciOn intemacional PCTIWO02/26737 del 4 de abni de 2002 y titulada 

"NOVEL POLYMORPHIC FORMS OF 5-.[4-[2-[M-METHYL-N-(2-

PYRI DIL)AMINO]ETHOXY]BENCILJTHIAZOLIDINE-2,4-DIONE MALEATE AND 

PROCESS FOR THEIR PREPARATION", la cual revela 

"Tecnologla FarmacØutica Volumen I", JosØ Luis Vila Jato. Editorial Sintesis S.A., Madrid. PØginas 44-
50. 
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 

unpatentable. 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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(57) Abstract: This invention relates to novel 
ij 

I 

_?Ji1 - aU4i jivJia 
formula (1). The invention also relates to a 
pharmaceutical composition comprising the 
novel polymorphic form or their mixture 
and a pharmaceutically acceptable canier. 
The polymorphic forms of the present 
intion aiW un6dktit 
agent, ihdneb biik 
mN42-y1be&1= = 

7di"C

bic forms prepared by the process of the present invention are more active, as an 

agent. 

ccording to another feature of the present invention, there is provided a process 

ristics described earlier, which comprises: 

(i) synthesizing 

dine-2,44one nialeate, 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 

18b, 

(iv) isolating the Form I of 

zvl1thiazohdinc-2.4-dione maleate ibrmed 

(....) 
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Este documento permite observar tanto la existencia de polimorfos de Rosiglitazona 

Maleato como la obtención de los mismos a travØs de procesos de preparaciôn en 

donde se hace uso de solventes orgÆnicos, inclusive etanol, que es uno de los 

solventes mencionados en la solicitud colombiana en trÆmite, especificamente en 

sus reivindicaciones 11 y 13. 

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

determinado polimorfo de Rosiglitazona Maleato mediante "mØtodos conocidos" y 

disolviendo en Etanol, Acetona, metanol, I ,4-dioxano (Va a dar uno u otro 

polimorfo); luego se calienta la soluciôn en un baæo de vapor hasta que el sôlido 

estØ completamente disuelto; se filtra la solución clara y se enfria a temperatura 

S ambiente por un periodo de 18 horas y se aisla el Dolimorfo respectivo de 

Rosiglitazona Maleato formado; si tenemos en cuenta to anterior con Ic revelado en 

!a solicitud colombiana en trÆmite, 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 aplicaciôn 

se obtienen polimorfos de Rosiglitazona Maleato, conocidos y pertenecientes al 

estado del arte. 

En el mismo sentido, el documento PCTIW000/64896 publicado el 2 de noviembre 

10 de 2000 y titulado "POLYMORPH OF 5-[4-[2(2-(N-METHYL-N-(2-. 

PYRIDYL(AMINO)ETHOXYIBENZVL]THIAZOLIDINE-2,4-DIONE, MALEIC ACID 

SALT" revela una forma polimórflca de la sat del Æcido 5-14-F2-FN-metil-N42-

ciridii)aminoletoxilbencilltiazolidina-2.4-diona malØico caracterizado por i) Espectro 

IR, ii) espectro de Raman, iii) Espectro de resonancia magenØtica nuclear C13 en 

estado sôlido, y/o iv) Difracciôn de polvo de rayos X, su proceso de obtenciôn y 

composiciones farmacØuticas que lo contienen. 

En cuanto al proceso, tenemos que: 
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W  00/00/64896 
In an alternative process a solution of Compound (I) in denatured cthnol at 

an levated temperature, for example 50°C, is seeded with crystals of the Polymorpb 

then cooled, preferably to a temperature in the range of from 20-25°C. so as to 

provide the Polymorph, after which time the Po1ymoih is recovered from the 

denatured ethinoI. The solution of Compound (I) in the denatured ethaiiol is 

conveniently prepared by dissolving Compound (I) in the required-amount,of 

denai.ured ethanol at an elevated temperature, for example 6(Y’CS 

co 05-097-262 (en trÆmite) 

Conveniently this process Is carried out by heating the solution of rosiglitazone 

S me.late in deneture ethanol to a temperature 01 less than 70°C eg 68-69°, 

adjusting the temperature of the filtrate to approximately 60°C cooling with stirring, 

then adding the seed material when the solution temp3rature Wepproximtly 50° 

and then continuing the cooling to a temperature of less than 25°C and isolating the 

(ompound I 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, 10 que en consecuencia 

demuestra que uno y otro proceso son muy similares, razôn por la cual la solicitud 

colombiana en trÆmite no cumple con los requisitos de patentabildad contenidos en 

Pa 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 trÆmite tambiØn son muy similares, en tanto emplean las mismas 

condiciones en presencia de etanol desnaturalizado o IMS (Industrial Methylated 

Spirit): 

5 



Example 3: Conversion of Polyniorph to Compound (1) 

A miXture of Polymorph (10.0 g) in deiarured ethanol (90 ml) was heated under 

nitrogen to give a clear solution The clear solution was stirred at 62°C for 30 mm 

then flitted 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 stining, at about 1deg/niin The cooling mixture was seeded 

at 52°C with Compound (1) (04 g) and cooling at I T/min with stirring was 

continued. The resultant slurry was stirred at ambient trnperature for 1. b and the 
solid was isolated by filtration, washed vith denatured ethanol and dried in vacuo 

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

Example 23 

� A mixture of rosiglitazone (7.5 g) and mateic acid (2.55 g) was heated to 70°C In 

indis1riaI methylated spirit (75 mL) under nitrogen. After 30 minutes the clear 

solution was transferred to a pre-heated vessel via an (n-line Filter under nitrogen 

pressure. The solution was reheated to 700C with stirring and then cooled to 55C 

beore being seeded with Compound 1 (0.3 g, prepared as in Example 413). The 

mixture was cooled to 2O and stirred FDr 1 hour. The product was filtered, vvhed 

with industrial methylated spirit and dried to give compound I 866 g1 85%) 

CO 05-097-262 

La anterioridad citada en sus ejemplos 2 y 3 hace uso de solventes como acetona y 

etanol desnaturalizado que son mencionados en el capitulo descriptivo de la sohcitud 

col ombiana en trÆmite, especificamente en los ejemplos 20 y 21, y reivindicaciones 11 

y 13; de la misma manera, algunas condiciones de cristalizaciôn tales como el uso de 

atmósfera de nitrógeno y temperaturas menores a 70°C durante dichos procesos de 

ottención de los polimorfos, tambiØn se seæalan en dicha anterioridad tal y como se 

menciona en el capitulo descriptivo de la solicitud colombiana en trÆmite (ejemplo 23). 

> La patente europea EP 1277753 publlcada el 22 de Enero de 2003 y titulada 

"THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC" revela: 

E00171 Ina further aspect the invention provides a process for converting Polymarph to Compound (I), wherein a 
oIution of Palymorpfl in a suitable solvent such a aetiv or thannI, is seeded with Compound (I), preferably the 

reaction is camed out in an inert atmosphere, such as nitrogen. Generally, the solution of Palymorph is obtained by 

isso1vinq Polymorph at an elevated temperature in the solve  

(...) 



Example 1: Preparation of the Polymorph. 

OO4GI A mixture otmalec acid 2.lQ and 5I4-E2-N-mettl-N-(2-pyrid mInalethoxyIbenzyll Uiiazolidine-Z4-1-
one (6.0 g) were heated to 70vC In denaUired ethan 0 ml, 5%v/v methanol) until coffiplete dissolution was obta’red. 
The resultant solution was filtered, re-heated to 67.5°C, and then cooled to 20-25°C. The resulting crystalline product 

was filtered off, washed with denatured ethanol (10 ml) and dried at 50°C in vacua to give the Polymorph (6.61 g, 83%). 

xample 2: Conversion of Polymorph to Compound (I) 

j00471 Potymorpli (10.0 g)was added to denatured ethanol (90 ml) under nilrogen. The resulting mixture was stirred 

3nd heated to 68°C, and held at this temperature for 30 mm. The solution was hot filtered to a preheated vessel (56°C) 
nd the filter washed with hot denatured ethanol (10m1 The temperature of the filtrate was adjusted to 60°C and then 

tooled with shining. At 55°C the solution was seeded with Compound (I) (0.4 g) and cooling, with stilling, continued. 
1he resulting slunywas sthred at ambIent temperature for I h, and the solid isolated by filtration, washed with denatured 

� 
thanoi and allied at 50°C in vacuo to give 8.49(84%) Compound (I). 

xamp1e 3: Conversion of Polymorpb to Compound (1) 

IS) Fomorpli (5.0 g)wasadded to acetone (170 mI)andthe mixturewasstirred and heated to reihixtemperature. 
complete dissolution, the solution was heated at refiux for 300, then littered. The filtered solution was concen-

d by distillation at atmospheric pressure (120m1 of distillate was collected). The remaining solution was stirred and 
led at about I CImin and at 50°C seeded with Compound (1) (0.29). Cooling was continued at I°CImio, and when 
slurry reached 20°C  stirring was continued for 1 h The solid was isolated by filtration, washed with acetone and 
din vacua at 50°C to give 4.2g(84%) of Compound (I). 

reivindica: 

, A process for prepadng a Polymoiph according to claim 1, tharacteiised in that a solution of Compound (I) in . denatured ethanol at an elevated temperature is cooled so as to provide crystallisalion of the Polymoiph after 

which the Polymoiph is recovered from the denatured ethanol 

?ste documento senala claramente que en la obtenciôn del Polimorfo de Rosiglitazona 

1aleato se emplean solventes como acetona (que se mencionan en el capitulo 

cescriptivo de la solicitud colombiana en trÆmite, especificamente en los ejemplos 20 y 

; 
1), etanol desnaturalizado (incluido en las reivindicaciones 11 y 13 de la solicitud 

clombiana en trØmite) y condiciones de cristalizaciôn tales como el uso de atmôsfera 

7d

 nitrógeno (ejemplo 23 de la solicitud colombiana en tramite) en la obtenciôn de 

plimorfos de maleato de rosiglitazona. Asi mismo se hace mención de temperaturas 

nienores a 70°C durante dichos procesos de obtenciOn, tal y como se menciona en el 

cpituIo descriptivo de la solicitud colombiana en trÆmite. 

De nuevo la patente europea EP 1284268 publicada el 19 de Febrero de 2003 y 

titulada ’THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC" 

6 



revela, at igual que los documentos seæalados a lo largo de este escrito, una forma 

polimórlica de la sal del âcido 5-14-12-IN-metil-N-(2-piridiflaminoletoxi1 bencill 

tiazolidina-2.4-diona malØlco caracterizado por i) Espectro IR, ii) espectro de 

Raman, iii) Espetro de resonancia magenØtica nuclear C13 en estado sôlido, y/o iv) 

Difracciôn de polvo de rayos X, su proceso de obtención y composiciones 

farmacØuticas que lo contienen. 

El proceso consiste en: 

[0015] The invention also provhlesaprocessfor preparing the Polymoiph, characterised in that a slurry ofCompound 
(I) in aqueous ethanol containing up to about 2.50/o wlv water, preferably aq us(IenatWedtIrrQI ContainIng up to 

75% wlv water, for example 2.5% wlv water, is heated, suitably toatemŒature lithe range of from 35°C and 
sticfl as 40 PC to sr. C. fr earnple to 0C, for an extended period of time, for example 65 hours, alter which 

We the Pulymorph is recovered from the denatured ethanol. Optionally, the reaction mixture Is seeded with the Pot-
icorph. 

[0018] Ina fUrther process of the invention, Compound (I) 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 
451 to 47°C, over an extended period of time, for example 65 hours, alter which time the Polymorph is recovered from 
the solvent Optionally, the reaction mixture is seeded with Polymorph. 
[0017] In a further process a solution of Compound (I) in denatured ethanol containing up to 2.5% wlv water, for 
exampieo.8t02.5%wNwatSS°CisseddwiththePolymorphtheflCooledtoatemPelatilrehithelaflgeof  
from 20°C to 25°C to provide the Polymorpli. The Polymaiph is then recovered from the denatured ethanol. 
[00181 The solution of Compound (I) 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. In our hands this latter 
process is also effectively carried out using Compound (1) containing up to 25% wlw of the hydrate disclosed in 
W099!31093 mentioned above 
[0019] Conveniently the Polymarph is recovered from the reaction solvent, such as denatured ethanol, by filtration 
and subsequent drymg, preferably at an elevated temperature, for example 45°C. 

AdemÆs reivindica: 

from the denatured ethanol; or 
(b) Compound (I) is admixed with deiathreUethartd, heated to an elevated temperature, over an extended 
period of time, alter which time the Polymorph is recovered from the solvent; or 
(C) Compound (1) to denatured ethanol containing up to 2.5% wN water at 55°C is seeded  with the Polyniorph 
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 aqul revelados como los de la solicitud 

colombiana son muy. 
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Ahorl bien, y para terminar es importante mencionar que, si la caracterización de la 

presnte solicitud estÆ dada por el uso de solventes especIficos o solventes con una 

consante dielØctrica determinada, es claro que las antenoridades mencionadas ya 

revelaban y empleaban en sus procesos solventes como la acetona, metanol o etanol, 

los ctiales, y segUn Ilteratura cientifica, son solventes que tiene una constante dielØtrica 

de 2,7 para la acetona: 32,6 para el metanol y 24,3 para el etanol; Si bien es cierto 

esto valores son superiores a 21 (en el caso del metanol y el etanol), es del caso 

resaIar que existen solventes con constante dielØctrica inferior a 21 como por ejemplo4: 

Anisl: 4.33 Acetato de etilo: 6.02 

Tetrhidrofurano: 7.52 Diclorometano: 8.93 

1-butanol: 17.8 1-propanol: 20.1 

Metil, etil cetona: 18.5 Hexano: 2.02 

Eter dietllico: 4.3 Cloroformo: 4.8 

TetrÆcloruro de Carbono: 2.24 Cloruro de Metileno: 9.08 

Conio vemos, vanos de los solventes mencionados en el pÆrrafo anterior son 

empeados en la solicitud colombiana en trÆmite, lo que deja ver claramente que estos 

solvntes y su constante dielØctrica es cor,ocida en el estado del arte y que dada su 

baja constante dielØctrica (generalmente para los solventes no polares) permiten que 

los içnes de cargas opuestas se atraigan tan fuertemente como para formar una sal; si 

por l contrarlo, las fuerzas son dØbiles como ocurre con un solvente con constante 

diel4ctrica alta, permite que cantidades significativas de iones permanezcan separadas, 

to que podria explicar de alguna manera el porque se usa este tipo de solventes, sin 

que definitivamente, nos encontremos frente a un avance frente al arte anterior. 

En conclusion, siendo las condiciones tales como temperatura y solvente, 

carcterIsticas esenciales para la obtenciOn de una forma polimorlica definida, y siendo 

ests mismas condiciones incluidas en anterioridades donde tambiØn se busca la 

obtnción de diversos polimorfos de maleato de rosightazona, resulta obvia aplicaciOn 

de las mismas al proceso de obtención de las formas polimórficas  de la solicitud 

coldmbiana en tramite, con to que el solicitante no puede argumentar el nivel inventivo 

requerido e indispensable para una patente de invenciôn. 

htt:IIwww. ugr.es/-quiored/Iab/ctes/ctes.htm 
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’Por todo lo anterior, le solicito Seæor Superintendente, que analice los argumentos 

citados con el rigor y detenimiento habituales y que decrete, ademÆs de la negacion de 

la solicitud en comento, el archivo del citado expediente. 

’UI. PRUEBAS 

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

Despacho considere oficiosamente, las siguientes: 

) La publicación intemacional WO 02/26737 publicada el 04 de Abril de 2002 y 

titulada "NOVEL POLYMORPHIC FORMS OF 5-[4-[2-[M-METHYL-N-(2-

� PYRIDIL)AMINO]ETHOXY]BENCILJTHIAZOLIDINE-2,4-DIONE MALEATE AND 

PROCESS FOR THEIR PREPARATION" paginas 1, 7y capitulo reivindicatorlo. 

La publicación intemacional 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]THIAZOLIDINE-2,4-DIONE, MALEIC ACID SALT" paginas 2, 7 y capitulo 

reivindicatorlo. 

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

"THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC" paginas 2, 

4y capitulo reivindicatorlo. 

)’ La patente europea EP 1284268 publicada el 19 de Febrero de 2003 y titulada 

"THIAZOLIDINEDIONE DERIVATIVE AND ITS USE AS ANTIDIABETIC" paginas 2, 

S4 y capitulo reivindicatorlo. 

> Tecnologia FarmacØutica Volumeri I", JosØ Luis Vila Jato. Editorial Sintesis S.A., 

Madrid. Paginas 44-50. 

) Giron, D., Thermochimica acta 248-1-59, Elsevier Science B.V., 1995. PÆginas 3 a 

11. 

IV. NOTIFICACIONES 

Mi representada y el suscrito las recibiremos en la secretaria de su Despacho, o en ml 

oficina de abogado, ubicada en la Carrera 17 No. 88-23, Oficina 205 de BogotØ, Fax (1) 

621.25.42. 
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The polymorphic forms of the present 
invention are more active, as antidiabetic 

� 

agent, than the hitherto known 5-[4-[2-[N-(2-

- 
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NOVEL POLYMORPHIC FORMS OF 5-[4-(2-[N-METHYL-N-(2-

PYR]DYL)AMIN0]ETh0XY]BENZYL1 THIAZOLIDINE-2A-]MONE MALEATE 

AND PROCESS FOR THEIR PREPARATION 

Field of the Invention 

5 This invention relates to novel polymorphic/pseudopolymorphic forms of 5-[4-(2-

[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-2,4-diOne maleate and its 

stereo- isomers having formula (I). The invention also relates to a pharmaceutical 

composition comprising the novel polymorphic form or their mixture and a 

pharmaceutically acceptable carrier. The polymorphic forms of the present invention are 

10 more active, as antidiabelic agent, than the hitherto known 5-[4-[2-[N-methyl-N-(2-

pyridyl)amino]cthoxyj benzyl] thiazolidine-2,4-dione maleate. 

I NH - (1) 
aN? 

COOH 

CH3 
COOH 

0 

The present invention also relates to a process for the preparation of various 

polymorphic/pseudopolymoiphic 5-(4-{2-[N-methyl-N-(2-pyridyl)amino]ethoxy] 

15 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-methyI-N-(2-pyridyl)amino]ethoxyjbenzylJ 

thiazolidine-2,4-dione maleate, of formula (I) defined above of the present invention 

20 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-

25 pyridyl)ammo]ethoxylbenzyljtl]iazolidine-2,4-dione maleate, one such thiazolidinedione 

which exhibited euglycemic effect, was reported in the year 1988 by Beecham group 

England (B? 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 (1) defined above of the present 



14 

WO 02/26737 pcTIuso./29896 

-7- 
XRI (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 (in), 2949 (m), 2738 (in), 1747 (w), 1704 (a), 1641 (m), 1617 (in), 1513 

(a), 1464 (in), 1352 (m), 1244 (9),1178 (a), 1069 (m), 862 (w), 777 (a), 717 (in), 657 (m), 

5 589 (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-mcthyl-N-(2-pyridyl)amino]ethoxy]bcnzyl] 

thiazdidine-2,4-dione maleate, and its stereoisomezs having the formula I which is 

characterized by the following data: 

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

XRD (20): 7.4, 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 

(Fig. 8). 

15 IR: 3433 (in), 2930 (in), 1753 (w), 1705 (a), 1642 (w), 1617 (m), 1512 (a), 1467 

(w), 1351 (in), 1244(m), 1162(m), 1061 (w), 864 (a), 765 (a), 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-methy1-N-(2-pyridy1) 

20 aminoethoxyben2:yIjtbiazolidine-2,44one maleate, of the formula I, having the 

characteristics described earlier, which comprises: 

(i) synthesizing 5-(4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]bcnzylj 

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, 

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

of 18 

(iv) isolating the Form I of 5-[4-[2[Nmethyl-N-(2-pyridy1)amino]et1ioxy] 

benzy1jthiazolidine-2,4-dione maleate formed. 

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

30 for the preparation of novel polymorphic Form-fl of 544-[2-[N-methyl-N(2-

pyridyl)aniino] ethoxyThenzyllthiazolidine-2,4-dione maleate, of the formula I’, having the 

characteristics described earlier, which comprises: 
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-CLAIMS 

1. A novel polymorphic Form-I of 5-[4-{2-[N-methyl-N-(2-pyxid34) amino] 

ethoxy]benzyl]thiazohdine-2,4-dionc maleate, and its stercoisorners having the formula I 

C
OOH 

(1) 

OOH 

which is characterized by the following data 

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

X Ray powder diffraction (2$): 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, 

lB. (cm) : 3435 (m), 2997 (w), 2773 (in), 1750 (rn), 1701 (S),1620 (in), 1510 
W 0 (in), 1362 (in), 1332 (in), 1237 (a), 1165 (m), 864 (a), 764 (a), 717 (in), 654 (m), 540 (w). 

2. A novel polymorphic Form-II of 5.{4.[2-[N-rnethyl-N-(2-pyridyl)aniino] 

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

CO 

OH 

(ICOOH 

which is characterized by the following data: 

15 DSC : Endothenn at 127.67°C (on set at 123.170C), 

XBD (20): 9.90,15.40,18-06,19.20,22.30,23.40,23.62,24.80,25.10,25.84, 

26.72,27.18,29.30,29.54,29.84,33.26, 
IR: 3424 (w), 3040 (w), 2947 (in), 2720 (in), 1751 (in), 1702 (a), 1641 (in), 1618 

(in), 1574 (w), 1541 (w), 1412 (w), 1382 (w), 1359 (in), 1326 (in), 1265 (w), 1242 (a), 

20 1213 (w), 1162 (a), 1067 (w), 1031 (w), 865 (a), 773 (a), 713 (9),667 (in). 576 (w), 539 

(in). 

3. A novel polymorphic Form-rn of 5-(4-[2-[N-nicthyl-N-(2-pyridyl)anuno] 

ethoxy]benzyl]tbiazolidine-2,4-dione inaleate and its stereoiso,ners having the formula I 



S 

I 

15 

02/26737 
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a I *’? 

0 

CH3 LIL..LNH 

which is characterized by the following data: 

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

(OOOH 

COOH 

PCT(1JS01129896 

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, 

1k: 3429 (rn), 2949 (rn), 2738(m), 1747 (w), 1704 (s), 1641 (rn), 1617 (m), 1513 

(s), 1464 (m), 1352 (in), 1244 (a), 1178 (a), 1069 (in), 862 (w), 777 (a), 717 (m), 657 (m), 

589 (w). 

4. A novel polymorphic Form-IV of 5-(4-[2-[N-methyl-N-(2-pyridyl)aminoj 

ethoxy]benzyl]thiazoidine-2,4-dione maleate, and its stereoisomers having the formula I 

CI ’??N 8J( 
t-; M3 L11L,NH 

0 

which is characterized by the following data: 

(COOH 

LCoOH 

DSC: Bndothenn at 125.39°C (on set at 121.030C), 

XRD (20): 7.4, 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, 30.94,31.40,31.94, 

lB.: 433 (in), 2930 (in), 1753 (w), 1705 (a), 1642 (w), 1617 (rn) 1512 (a), 1467 

(w), 1351 (in), 1244 (m), 1162 (in), 1061 (w), 864 (s),765 (9),714 (w), 658 (in), 526 (w). 

5. A process for the preparation of novel polymorphic Form I of 5-[4-(2-[N-methyl-

20 N-(2-pyzidyl)anuno]ethoxy]benzyljthiazolidine-2,4-dione malcate, which comprises 

(1) synthesizing 5-(4-[2-(N-rnethy1-N42-pyridy1)amino]ethoxy]benzyl 

thiazolidine- 2,4-dione inaleate, 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 

25 ofl8hand 
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(iv) isolating the Form I of 5-[4..[2-[N-methyl-N-(2-pyridyl)aminojethoxyj 

bcnzyl]thiazolidine-2,4-dione maleate formed. 

6. A process for the preparation of novel polymorphic Form U of 5-[4-[2-[N-methyl-

N-(2-pyridyl)aniino]ethoxy]benzyl]thiazolicline-2,4-dione maleate, which comprises: 

5 (i) synthesizing 5-(4-(2-[N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl] 

thiazolidine-2,4-dioue 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 h and 

10 (iv) isolating the Form U of 5-[42-[N-methyl-N-(2-pyridyl)amino]ethoxy] 

benzyl]thiazolidinc-2,4-dione maleate formed. 

7. A process for the preparation of novel polymorphic Form lii of 5-[442-[N-

methyl-N-(2-pyridyl)amino]ethoxyJbenzyl]thiazolidine-2,4-dione maleate, which 

comprises: 

15 (i) synthesizing 5-(4-(2-(N-methyl-N-(2-pyridyl)ami[Lo]ethoxy]benzyl] 

thiazolidine-2,4-dionc 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 

ofiShand 

20 (iv) isolating the Form ill of 544-(2-[N-methyl-N-(2-pyridyl)amino]ethoxy] 

benzylJthiazolidine-2,4-(hone maleate formed. 

8. A process for the preparation of novel polymorphic Form 1V of 5-[4.{2-[N-

methyl-N-(2-pyridy4amino]ethoxyjbenzyljthiazolidine-2,4-dione maleate, which 

comprises: 

25 (i) synthesizing 5-[4-[2-[N-methyl-N-(2-pyridyl)aniino]ethoxy]benzyl] 

tbiazolidine-2,4-dione maleate, employing known methods and dissolving in 1 ,4-dioxane, 

(ii) healing 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 

30 (iv) isolating the Form 1V 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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to N of 5[4.[2-[N..methy1-N-(2-pyridy1)amino]ethOxy1beflZYl1 tbiazolidine-2,4-dione 

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

solvate. 

10. 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, bypercholesteremia, 

hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin 

resistance, or diseases in which insulin resistance is the underlying pathophysiologicat 

mechanism comprising administering a polymorphic Form selected from Form I to N of 

5[4[2.{N*methy1-N(2-py1idyl)amino1ethoxy]benzy1]thiaZOlidifle-2,4-dliOfle malcate, 

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 ii, wherein the disease is type 11 diabetes, impaired 

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

5 obesity, atherosclerosis, byperlipidemia, coronary artery disease and other cardiovascular 

disorders, certain renal diseases including glomerulonepbritis, glomerulosolerosis, 

nepbrotic syndrome, hypertensive nepbrosclerosis, 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 

20 treating diabetic complications osteoporosis, inflammatory bowel diseases, myotonic 

dystrophy, pancreatitis, arteriosclerosis, xanthoina and cancer. 

13. A method of reducing plasma glucose, triglycerides, total cholesterol, LDL, 

VL1)L and free fatty acids in the plasma comprising administering a polymorphic Form 

selected from Form Ito lv of 5{4_(2[N-methy1-N(2-pyridyl)amino]ethOXY]beflZY1] 

25 tbiazolidine-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 pathophysiological 

30 mechanism comprising administering a polymorphic Form selected from Form I to N of 

maleate, 

having the formula I as defined in claims 1-4 or a pharmaceutical composition as claimed 
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in claims 9 and 10 in combination I concomittant with 11MG 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. 

5 15. A method according to claim 14, wherein the disease is type II diabetes, impaired 

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

obesity, atherosclerosis, byperlipidemia, coronary artery disease and other cardiovascular 

disorders, certain renal diseases including glonierulonephritis, glomeruloscierosis, 

nepbrotic syndrome, hypertensive nepbrosclerosis, retinopathy, nephropathy, disorders 

10 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, pancreathis, arteriosclerosis, xanthoma 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 Ito IV of thiazolidinc-

2,4-dionc maleate, having the formula I as defined in claims 1-4 in combination with 

HMG CoA reductase inhibitors or flbrates 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 fatty acids in the plasma, which comprises sdministerIng a polymorphic 

Form selected from Form I to N of 5-[442-[N-methyl-N-(2-pyridyl)amino]ethoxyj 

benzyl]tbiazolidinc-2,4-dione maleate, having the formula I as defined in claims 1-4 or a 

� 

25 pharmaceutical composition as claimed in claims 9 and 10 in combination I concomittant 

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 Ito N of 5-[4-[2-[N-methyl-N-

30 (2-pyridyl)amino]ethoxyjbenzyl}thiazolidine-2,4-dione maleate, having the formula I as 

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

preventing or treating hyperlipidemia h)percholesteremia, hyperglycemia, osteoporosis, 
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obesity, glucose intolerance, leptin resistance, insulin 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.11 

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

5 such as hypertension, obesity, atherosclerosis, byperlipidemia, coronary artery disease 

and other cardiovascular disorders, certain renal diseases including glomerulonepbritis, 

glomendoscierosis, nephrotic syndrome, hypertensive nepbrosclerosis, 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, xauthoma or cancer. 

� 20. Use of a polymorphic Form selected from Form Ito N 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 

15 reducing plasma glucose, triglycerides, total cholesterol, LDL, VLDL and free fatty acids 

in the plasma. 

21. Use of a polymorphic Form selected from Form I to N of 5-[4-[2-[N-mcthyl-N-

(2.pyridyl)aminojcthoxyjbenzyl]tbiazolidine-2,4-diofle maleate, having the formula 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 colestipol or probucol which may be administered together or within 

such a period as to act synergistically together for preventing or treating hyperlipidemia, 

bypercbolesteremia, 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 thereof. 

22. Use of a polymorphic Form according to claim 21, wherein the disease is type 11 

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

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

and other cardiovascular disorders, certain renal diseases including gloinerulonephritis, 

30 glomerulosclerosis, nephrotic syndrome hypertensive nepbroscicrosis, retinopathy, 

nepbropathy, 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, myotomc dystrophy, pancreatitis, arteriosclerosis, xanthoma or cancer. 

23. Use of  polymorphic Form selected from Form I to IV of 5-[4-(2-[N-methyl-N-

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

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

combination/concomittant with 11MG 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-

10 pyridyl)amino]ethoxy]benzyl]thiazolidine-2,44one maleate, having the formula I as 

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

preparing a medicament for preventing or treating hyperlipidemia,, bypercholesteremia, 

hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin 

resistance, or diseases in which insulin resistance is the underlying pathophysiological 

15 mechanism. 

25. Use of a polymorphic form according to claim 24, wherein the disease is type U 

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

such as hyper-tension, obesity, atherosclerosis, byperlipidemia, coronary artery disease 

and other cardiovascular disorders, certain renal diseases including glomerulonephritis, 

20 glomerulosclerosis, ncphrotic syndrome, hypertensive nepbrosclerosis, 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. 

25 26. Use of a polymorphic Form selected from Form Ito IV of 5-[4-[2-[N-methyl-N-

(2-pyridyl)aniino]ethoxyjhenzyl}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. 

30 27. Use of a polymorphic Form selected from Form Ito IV of 5-[4-(2-[N-methyl-N-

(2-pyridy1)amino]ethoxybenzyl3tbiazo1idine-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 
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preparing a medicament in combination/concomittant with HMG C0A reductase 

inhibitors, fibrates, nicotinic acid, cholestyrainine, colestipol or probucol for preventing 

or treating hyperlipØmia, hypercholesteremia, hyperglycemia, osteoporosis, obesity, 

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

5 resistance is the underlying pathophysiological mechaniam. 

28. Use of a polymorphic form according to claim 27, 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 glomeruloncphritis, 

10 glomeruloselerosis, neplirotic syndrome, hypertensive ncpbrosclerosis, retinopathy, 

nephrcpathy, disorders related to endothelial cell activation, psoriasis, polycystic ovarian 

Ssyndrome (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. 

15 29. Use of a polymorphic Form selected from Form Ito N 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 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, cholestyrainine, 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 hyperlipidecnia, bypercholesteremia, 

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 N of 544-(2-[N-methyl-N-(2-pyridyl)ainino]ethoxy] 

I’ll" 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. 

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 disease and other 

cardiovascular disorders, certain renal diseases including glomerulonephritis, 

glomeruloscierosis, nephrotic syndrome, hypertensive nepbrosclerosis, retinopathy, 
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ncphropathy, 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 an effective amount of a 

polymorphic Form selected from Form I to IV of 5-(4-[2-[N-mcthyl-N-(2-pyridyl) 

amino]ethoxy] benzyl] thiazolidine-24-dione maleate, having the formula I as defined in 

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

10 33. A medicine for preventing or treating hyperlipidenna, hypercholesteremia, 

15 

20 

25 

30 

hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance, insulin 

resistance, or diseases in which insulin resistance is the underlying pathophysiolog cat 

mechanism comprising a polymorphic Form selected from Form Ito N of 5-[4-[2-[N-

methyl-N-(2-pyridy4aminojethoxyjbenzyl] tbiazolidiue-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 and 11MG CoA reductase inhibitors, flbrates, nicotinic acid, cholestyraniine, 

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 

hypertension, obesity, atherosclerosis, hyperlipidenila, coronary artery disease and other 

cardiovascular disorders, certain renal diseases including glomeruloncpbritis, 

glomerulosclerosis, nephrotic syndrome, hypertensive nephroscicrosis, retinopathy, 

nephiopathy, 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, panereatitis, arteriosclerosis, xanthonia 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 N of 5-[4-[2-(N-methyl-N-(2-pyridyl)amino]ethoxy]benzyl]thiazolidine-

2,4dione maleate, having the formula I as defined in claims 1-4 or a pharmaceutical 

composition as claimed in claims 9 and 10 and 11MG CoA reductase inhibitors, fibrates, 

nicotinic acid, cbolestyramine, colestipol or probucol. 
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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 

5,’ 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 Polyrnorph in crystalline form. 
The invention also provides ’a process for preparing the Polymorph, 

Ic) characterised in that Compound (I) is suspended in acetone, preferably under an inert 
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 alternative process a solution of Compound (1) in denatured ethanol at 
15 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 (I) in the denatured ethanol is 
conveniently prepared by dissolving Compound (1) in the required amount of 

,0 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 process 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 (I). 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 W094/05659. The disclosures of W094/05659 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)arnino)ethoxy1benzyl)thiazolidine-2,4-dione, 
maleic acid salt as disclosed an characterised in International Patent Application, 
Publication Number W094/056$9. 

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. 

-2-
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Example 1: Preparation of Polymorph 
Compound (1) (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 ruin. 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 nil) and the resultant mixture was 
heated at reflux under nitrogen for 30 ruin. 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 I °C/min and at 50°C the solution was seeded with Compound (1) (0.09 g). 
Cooling at about 1°C  /min was-continued. The resulting slurry was stirred for I 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 (8411/6) of Compound (1). 

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 ruin 
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 stirring, at about ldegfmin. The cooling mixture was seeded 
at 52°C with Compound (I) (0.4 g) and cooling at 1°C/ruin with stirring was 
continued. The resultant slurry was stirred at ambient temperature for I 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 cnr1 resolution. Data were 
digitised at 1 c& intervals. The spectrum obtained is shown in Figure 1. 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-

-7-
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CLAIMS 

1 A polymorphic form of 5.[4-[2-(N-methyl-N-(2-

pyridyL)amino)ethoxy]benzyl]thiazolidine-2,4-dione, maleic acid salt (the Polymorph), 

5 characterised in that it provides: 

(i) an infrared spectrum containing peaks at 1763, 912, 856 and 709 cm-l; and/or 
(ii) a Raman spectrum containing peaks at 1762, 1284,912 and 888 cur’; and/or 
(iii) a solid-state "C nuclear magnetic resonance spectrum containing peaks at 
111.0, 113.6, 119.8, 129.1,130.9, 131.8, 134.7, 138.7, 146.5, 152.7,157.5,169.5; 

10 171 0, 1787 ppm, and/or 
(iv) an X-ray powder diffraction (XRPD) pattern which gives calculated lattice .. . 

� .. spacings at 5.87, 5.3014.69,4.09, 3.88, 3.61, 3.53 and 3.46 Angstroms 

2.. A Polymorph according to claim 1, which provides an infra red spectrum 

15 substantially in accordance with Figure L �. -. 

3 A Polymorph according to claim 1 or claim 2, which provides provides a 
Raman spectrum substantially in accordance with Figure U 

� 20 4. A Polymorph according to any one of claims 1 to 3, which provides provides a :.. 

solid-state "C nuclear magnetic resonance spectrum substantially in accordance with 

Figure UI and/or Table I. 

25 
5. A Polymorph according many one of claims I to 3, which provides an X-ray 
powder diffraction (XRPD) pattern substantially in accordance with Figure IV and/or 
Table II. . . 

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

7. A Polymorph according to any one of claims I to 6, in pure form. 

8. A Polymorph according to any one of claims I to 7, in crystalline form. 

9. A process for preparing a Polymorph according to claim l,’qharacterised in 
35 that either: 

(a) Compound (1) is suspended in acetone and stirred at an elevated temperature 
for an extended period of time; or 
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(b) Compound (I) in denatured ethanol at an elevated temperature is seeded with 

jjtÆi8 of the Polymorph, the reaction mixture is then cooled so as topovide the 

� pgvmorph; 

after which time the Polymorph is recovered from the denatured ethanol. 

5 
10. A pharmaceutical composition comprising an effective, non-toxic amount of a 
Polymorph according to claim 1 and a pharmaceutically acceptable carrier therefor. 

Ii.. A Polymorph according to claim 1, for use as an active therapeutic substance. 

10 
A Polymorph according to claim 1, for use in the treatment and/or prophylaxis 

ófdlthetes  mellitus, conditions associated with diabetes mellitus, and certain 

complications thereof. 
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Description 

100011 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. 
[00021 International Patent Application, Publication Number W094/05659 discloses certain thiazolidinedione deriv-
atives having hypoglycaemic and hypoupidasmic activity including 5-(4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxyjben-
zyljthlazolidine-2,4-dione. maleic acid salt (hereinafter also referred to as Compound (l)). 
10003J International Patent Applications, Publication Numbers W099/31093, W099I31094 and W099/31095 each 
disclose distinct hydrates of Compound (I). 
100041 It has now been discovered that Compound (I) exists Ina novel polymorphic form which is particularly suitable 
for bulk preparation and handling. The novel form can be prepared by an efficient, economic and reproducible process 
particularly suited to large-scale preparation. 
[00051 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 with diabetes 
mellitus and certain complications thereof. 
[00061 Accordingly, the present invention provides a polymorphic form of 544-[2-(N-methyl-N-(2-pyrldyl)amlno) 
ethoxybenzyIthiazoiidine-2,4-dione, mateic acid salt characterised In that it: 

(I) provides an infrared spectrum containing peaks at 1752, 1546, 1154, 621, and 602 car1; and/or 
(ii) provides a Raman spectrum containing peaks at 1751, 1243 and 602 car1; and/or 
(ill) provides a solid-state nuclear magnetic resonance spectrum containing peaks at 1119, 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 calculated lattice spacings of 6.46, 5.39,4.83, 
4.68, 3.71, 3.63, 3.58. and 3.48 Angstroms. 

100071 In onefavoured aspect. the Polymorph provides an infrared spectrum substantially In accordance with Figure I. 
(00081 in one favoured aspect. the Polymorph provides a Raman spectrum substantially in accordance with Figure It. 
(00091 In one favoured aspect, the Polymorph provides a solid-state nuclear magnetic resonance spectrum substan-
tially in accordance with Figure III and/or Table I. 
[00101 in one favoured aspect, the Polymorph provides an X-ray powder diffraction (XRPD) pattern substantially In 
accordance with Figure IV and/or Table II. 
[00111 The present Invention encompasses the Polymorph isolated in pure form or when admixed with other mate-
rials, for example the known forms of Compound I or any other material. 
100121 Thus In one aspect there is provided the Polymorph in Isolated form. 
[001 3J Ina further aspect there Is provided the Polymorph in pure form. 
100141 In yet a further aspect there is provided the Polymorph In crystalline form. The Invention also provides a 
process for preparing the Polymorph, characterlsed in that a solution of Compound (I) 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 
temperature In the range of from 20 OC to 25°C, so as to provide crystallisation of the Polymorph. Preferably, the 
solution Is filtered prior to coating. In the above-mentioned process the solution may be seeded with the Polymorph to 
Induce crystallisation but this is not essential. 
100151 The Polymorph Is then recovered from the denatured ethanol. The solution of Compound (I) 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 or 70°C. 
100161 Conveniently the Polymorph is recovered from the denatured ethanol by filtration and subsequent drying. 
[0017] Ina further aspect, the Invention provides a process for converting Polymorph to Compound (I), wherein a 
solution of Polymorph in a suitable solvent, such as acetone or ethanol, is seeded with Compound (I); preferably the 
reaction Is carried out In an inert atmosphere, such as nitrogen. Generally, the solution of Polymorph is obtained by 
dissolving Polymorph at an elevated temperature in the solvent, such as acetone or ethanol. 
100181 Compound (I) is prepared according to known procedures, such as those disclosed in W094!05659. The 
disclosures of W094/05659 are Incorporated herein by reference 
For the avoidance of doubt the term ’Compound (I) as used herein refers to the form of 5.[4-[2-(N-methyl-N42-pyridyl) 
amino)ethoxy3benzyl]thiazolldine-2.4-dione, maleic acid salt as disclosed an characterised in International Patent Ap-
plication, Publication Number W094105659. 
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 50/6 v/vol methanol, for example ethanol containing 4%vlv of methanol. 
[00191 When used herein the term ’prophytaxis of conditions associated with diabetes mellitus’ includes the treatment 
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(0036) In addition such compositions may contain Itather active agents such as anti-hypertensive agents and diu-
retics. 
100373 In addition, the Polymorph maybe used In combination with other antidiabetic agents such as Insulin secre-
tagogues, for example suiphonylureas, biguanides, such as metforniln, alpha glucosldase inhibitors, such as acarbose, 

5 beta agonists, and Insulin such as those disclosed In W098157649, W098157634, W098/57635 or W098/57636. The 
other antidiabetic agents, the amounts thereof and methods of administration are as described in the above mentioned 
publications. The formulalion of the Polymorph and dosages thereof in said combinations are generally as disclosed 
for Compound (I) 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. 

10 (00383 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. 
100393 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 

Th which comprises administering an effective, non-toxic, amount of the Polymorph to a human or non-human mammal 
in need thereof. 
[00403 Conveniently, the active ingredient may be administered as a pharmaceutical composition hereinbefore de-
fined, and this forms a particular aspect of the present invention. 
(00413 In the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and 

20 certain complications thereof the Polymorph may be taken in doses, such as those described above. 
100423 Similar dosage regimens are suitable for the treatment and/or prophylaxis of non-human mammals. 
[0043) Ina further aspect the present invention provides the use of the Polymorph for the manufacture of a medica-
ment for the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus and certain 
complications thereof. 

25 [00441 No adverse toxicological effects are indicated in the above mentioned treatments for the compounds of the 
invention. 
[00453 The following example Illustrates the invention but do not limit it In any way. 

Example 1: Preparation of the Polymorph. 
30 

100463 A mixture of maleic acid (2.10 g) and 5-[4-(2-(N-methyl-N.(2.pyrldyi)amino)ethoxybanzylj thiazoiidine-2,44-
one (6.09) were heated to 70°C In denatured ethanol (60 ml, 5%vlv methanol) until complete dissolution was obtained. 
The resultant solution was filtered, re-heated to 67.5°C,  and then cooled to 20-25°C. The resulting crystalline product 
was filtered off, washed with denatured ethanol (10 ml) and dried at 50°C In vacuo to give the Polymorph (6.61 g, 83%). 

35 

Example 2: Conversion of Polymorph to Compound (I) 

(0047) Polymorph (10.0 9) 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 mm. The solution was hot filtered to a preheated vessel (56°C) 

40 and the filter washed with hot denatured ethanol (lOml). The temperature of the filtrate was adjusted to 60°C and then 
cooled with stirring. At 55°C the solution was seeded with Compound (I) (0.4 g) and cooling, with stifling, continued. 
The resulting slurrywasstlrrcd at ambient temperaturefor I h, and the solid isolated byfihtratlon, washed with denatured 
ethanol and dried at 50°C in vacuo to give 8.4 9(84%) Compound (I). 

45 Example 3: Conversion of Polymorph to Compound (I) 

(0048) Polymorph (5.0 g) was added to acetone (170 MI) and the mixture was stirred and heated torefiux temperature. 
After complete dissolution, the solution was heated at refiux for 30mm, than filtered. The filtered solution was concen-
trated by distillation at atmospheric pressure (120m1 of distillate was collected). The remaining solution was stirred and 

50 cooled at about 10C/mm and at 50°C seeded with Compound (I) (0.2 g). Cooling was continued at 1°C/mm, and when 
the slurry reached 20°C stirring was continued for I 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 (I). 

55 

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

A Infrared 

(00493 The Infrared absorption spectrum of a mineral all dispersion of the Polymorph was obtained using a Nicolet 
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Table II 1ntinued) 
X-Ray Powder Diffraction Angles and Ca culated Lattice Spacings Characteristic of the Polylncrpb. 

Diffraction Angle (°20) Lattice Spacing (Mgstrorns) 
14.0 6.32 
14.7 6.03 

� 14.9 5.95 
� 15.3 5.11 

16.4 5.39 
18.4 4.83 

� 18.7 4.74 
19.0 4.68 

� 19.3 4�59 
� 20.0 4.44 

21.0 4fl 
21.9 4.07 
22.5 3.94 

� 23.3 3.81 
24.0 3.71 
24.5 3.63 
24.9 3.58 
25.6 3.48 
26.2 3.40 
27.2 3.28 
27.7 3.22 
28.7 3.11 

� 

29.2 3.06 
29.6 3.02 

� 30.2 2.96 
� 30.8 2.90 

31.0 2.88 
31.7 2.82 
32.3 2.71 
32.9 2.72 
33.4 2.68 
342 2.82 

Claims 

.1. A polMiprpl foim of 2-(N-meth1-N-(2 mnobenz1JhazclIdIn.-2,4-dIon., fiwisis acid salt 
48 (the Pacip*) ch.ractsrlssd In that it prowides: 

tad apectium containing peeks at 1792. 1548, 1154, 621. arid 602 onr 1. andlcr 
(I)aflianep.cMImcontaInlngpsaksM 1151,1243 arid 602 cnr1; andlor 
(M).s 011d "I midair magiahc rseoiwios Ipsckum containing peaks at 111.9.114.8. 119J129.2. 1340. 

5° 1asowt7, 183.2, 157.1, 170.7, 112.0 aid 179.9 ppm; andlor 
Qv) alt Xray powder diffraction (XRPD) p.1Mm id*h gives calculated lattice spacings of 6.48 5.39.4.83, 
4., 321, 363, 3.58, and 3.48 Angakome. 

2. A Pc ppsjlccordkig fo claim 1, wNth pronfossan k*a red upecklim substantially in accoldanc. With Figure I. 

3. A Paljea1hlb accolding fo claim I or claim 2, whIch lirowtdes a Reman spectrum ubstanffedy kiacrdance with 
Figur.*.� 
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10. A phaimaceutical composition comprising an effective, non-toxic amount of  Polymorph according todmm 1 and 
a pharmaceutically acceptable carder therefor. 

20 11. A Polymoiph according to claim 1, for use as an active therapeutic substance. 

12. A Palymoq,h according to claim 1. for use In the treatment and/or prophylaxis of diabetes melitlus, conditions 
associated with diabetes mellitus and certain campticabons thereof. 

25 13. The use of Polymorph for the manufacture of a medicament for the treatment and/or prophylaxis of diabetes mel-
lilac, conditions associated with diabetes mellitus and certain complications thereof. 

14 A ni*oJ for the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes mellitus 
and d4ilaiiCompllcatlons thereof. Ina human or non-human mammal which comprises administering an effective, 

30 non4atdc,ancunl of Polymorph to a human or non-human mammal In need thereof. 

�2 
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Description 

100011 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 W094/05659 discloses certain thiazolidinedione deriv-
atives having hypoglycaemic and hypolipldaemic activity including 5-[442-(N-methyl-N-(2-pyndyl)amino)ethoxy3ben-
zylJthiazolldine-2,4-dione, maleic acid salt (hereinafter also referred to as ’Compound (l)°). 
[0003) International Patent Applications. Publication Numbers W099131093, W099/31094 and W099/31096 each 
disclose distinct hydrates of Compound (I). 
[0004) It has now been discovered that Compound (I) exists Ina novel polymorphic form which is particularly suitable 
for bulk preparation and handling. The novel form can be prepared by an efficient, economic and reproducible process 
particularly suited to large-scale preparation. 
100053 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 with diabetes 
mellitus and certain complications thereof. 
100063 Accordingly, the present invention provides a polymorphic form of 544-12-(N-methyi-N-(2-pyrldyl)amino) 
ethoxyjbenzy$jthiazolldlne-2.4-dlone, maleic acid salt 
characterised In that it: 

(I) provides an infra red spectrum containing peaks at 1360, 136, 1241, 714 and 669 cm-1; and/or 
(ti) provides a Raman spectrum containing peaks at 1581, 768, 670, 271 and 226 cnr1; and/or 
(iii) provides a solid-state nuclear magnetic resonance spectrum containing peaks at chemical shifts substantially 
as set out in Table I; and/or 
(iv) provides an X-ray powder diffraction (XRPD) pattern containing peaks substantially as set out In Table II. 

[0007) In one favoured aspect, the Polymorph provides an Infrared spectrum substantially In accordance with Figure I. 
[0008] In one favoured aspect, the Polymorph provides a Raman spectrum substantially in accordance with Figure Il. 
[0009) In one favoured aspect, the Polymorph provides a solid-state nuclear magnetic resonance spectrum substan-
tially In accordance with Figure Ill. 
[0010) In one favoured aspect, the Polymorph provides an X-ray powder diffraction (XRPO) pattern substantially in 
accordance with Figure IV. 
100113 The present Invention encompasses the Polymorph Isolated In pure form or when admixed with other mate-
rials, for example the known forms of Compound I or any other material. 
100123 Thus in one aspect there Is provided the Polymorph in Isolated form. 
100133 Ina further aspect there Is provided the Polymorph in pure form. 
100143 in yet a further aspect there Is provided the Polymorph In crystalline form. 
[00153 The invention also provides a process for preparing the Polymorph, characterised in theta slurry of Compound 
(I) In aqueous ethanol containing up to about 2.5% wIv water, preferably aqueous denatured ethanol containing up to 
about 2.5% wlv water, for example 2.5% wlv 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 
time the Polymorph Is recovered from the denatured ethanol. Optionally, the reaction mixture is seeded with the Pol-

’001 6) Ina further process of the Invention, Compound (I) 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 

45 450 to 47°C, over an extended period of time, for example 65 hours, after which time the Polymorph Is recovered from 
he solvent Optionally, the reaction mixture Is seeded with Polyrncrph. 
00171 In a further process a solution of Compound (I) in denatured ethanol containing up to 2.5% w/v water, for 

example 0.8 to 2.5% w/v water, 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. The Polymorph Is then recovered from the denatured ethanol. 

50 [p30 18) The solution of Compound (I) In the denatured ethanol Is conveniently prepared by dissolving Compound([) 
ii the required amount of denatured ethanol at an elevated temperature, for example 60°C. In our hands this latter 
pocess is also effectively carried out using Compound (I) containing up to 25% w/w of the hydrate disclosed In 
vi099/31093 mentioned above 
iOeisj Conveniently the Polymorph Is recovered from the reaction solvent, such as denatured ethanol, by filtration 

55 and subsequent drying, preferably at an elevated temperature, for example 45°C. 
160201 In a further aspect the present invention also provides a process for preparing Compound (I) (also for con-
vnience referred to as the *Original Polymorph!) from the Polymorph of the Invention, which process comprises first 
pieparing a solution of the Polymorph In a mixture (100:lv/v) of absolute ethanol and methanol, at an elevated tern-
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use. Such liquid preparations may contain conventional additives such as suspending agents, for example sorbitol, 
syrup, methyl cellulose, gelatin, hydroxyethylceflulose, carboxyrnethyl 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 all, fractionated coconut all, oily esters such as esters of glycerine, 
propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl -hydroxybenzoate or sorbic acid, and 
if desired conventional flavouring or colouring agents. 
[00401 For parenteral administration, fluid unit dose forms are prepared containing a compound of the present in-
vention and a sterile vehicle. 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 filter 
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 composition 
can be frozen after filling into the vial and the water removed under vacuum. 
[00411 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 before suspending 
In the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the composition to facilitate uniform 
distribution of the active compound. 
(00421 In addition such compositions may contain further active agents such as anti-hypertensive agents and diu-
retics. 
10043J In’ addition, the Polymorph maybe used in combination with other antidlabetic agents such as insulin secre-
tagoguos, for example sulphonylureas, biguanides, such as metformin, alpha glucosidase inhibitors, such as acarbose, 
beta agonists, and insulin such as those disclosed in W098157649, W098/57634, W098!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 said combinations are generally as disclosed 
for Compound (I) 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. 
[00441 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. 
[0045J 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 or non-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. 
(00461 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. 
100471 Similar dosage regimens are suitable for the treatment and/or prophylaxis of non-human mammals. 
(00481 Ina further aspect the present invention provides the use of the Polymorph for the manufacture of a medica-
ment for the treatment and/or prophylaxis of diabetes mellitus, conditions associated with diabetes meflutus and certain 
complications thereof. 
100491 No adverse toxicological effects are indicated in the above mentioned treatments for the compounds of the 
invention. 
[00501 The following examples illustrate the Invention but do not limit it in any way. 

Examples: 

(00511 Example 1: A slurry of Compound (I) (3.0 g, prepared as per W094/05659 in denatured ethanol (30.5 ml, 
water content 2.5% w/v)) was heated at 45°C for 65 hours. The product was filtered at 45°C and dried at 50°C /n vacua 
to give the Polymorph (1.55 g). 
100521 Example2: To a mixture of absolute ethanol (30 ml, water <0.1% w/v) and methanol (1.2 ml) was added 
Compound (I) (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 vacua to give 0.83 g (41%) of Polymorph. 
(00531 Example 3: Compound (I) (6.0 g, containing approximately 250/6 wlw of the hydrate disclosed in W099/31093) 
was heated at 60°C in denatured ethanol (60 nil, water content 0.8% w/v) until complete dissolution was obtained. The 
resultant solution was cooled to 55°C. seeded with the title compound (0.06 g), then cooled to 20-25°C. The product 
was filtered, washed with denatured ethanol (10 ml) and dried at 50°C in vacua to give the Polymorph (4.8 g, 80%). 
(00541 Example 4: Conversion of the Polymorph to Compound (I) (the Original Polymorph): The Polymorph (4.0 g) 
was heated to 68°C in a mixture of absolute ethanol (40 ml) and methanol (0.4 ml) until complete dissolution was 
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Rsy,Pawder Diffraction Anes and Calculated Lattice Spacings Charactedetic of the PcJncrph. 

O*ection Angle (020) Lattice Spacing (Angetroms) 

8,9 9.90 
� 

12.0 7.35 
14.0 6.32 
15.4 573 

� 15.9 555 
16.8 526 
17.4 5.08 

� 

1. 18.1 4.89 
19.2 4.60 
19.6 4.52 
20.0 4.44 
20.3 4,37 
20.8 4.27 
21.2 4,18 

� 22.3 3.97 
231 3.80 
24.3 3.75 
25.1 3.54 
25.8 3.44 
26.7 3.33 

� 

272 . . 327 
28? 3.10 
29.6 . 3.01 

� 30.6 . 2.92 
31,6 . 2.83 
32.2 . . 2.78 
33.3 2.69 

45 Ch6M 

1. Apatymolphlcrm of S4 (2.Nmsth#N.(2 o)ethoxyIbenzytJPcNOine-244on., maleic acid salt 

� (t,s Pclymotph’) chaactsdesd in that It 

5° .0) provldes.an IoWa red specWum cbntek*ig peaks at 1360, 1326, 1241, 714 and 699 1; ndlor 
(I) provides. ftamai spachum ca.nlng peaks at 1581, -166. 670, 271 and 226 aw1; and/or 
’(I) providus a solid-stale nuclsarnmc resonance spectrum containing peaks at Chemical shifts substan-

.............ae set oal;andr’ 
Qv) provide, an X-ray ponder d11&*ł  (XRPO) pattern containing peak. subs1Iy as set out in Table II. 

66 - 

A Polymorpl’* according in daWn 1, whiCh provides an IoWa red speclum sabsionlially  oemoderm with Figure I. 

A,Pdymorph according in deim 1 or dabs Z which provides a Reman epecbum subalWllsly in accordance with 

C 
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Figure II 

4. A PoI>morph according to any on of claims 1 to 3, which provIdes a solid-state nuclear magudc resonance spec-
substantially In accordance with Figure III. . 

5. A Polymarph acccidæg to any one of claims I to 4 which provides an X powder dlctIon (XRPD) pattern 
substantially in accordance with Figure IV.. 

6. A Polymoiph according to any one of claims ito 5, In Isolated bra. . 
10 . .. . . ... . . -, 

7. APolymoiph according to any one of claims I We, In pure form. . . 

U A Polymorph according to any one of claim I to 7 In crystalline form 

15 S. A process for preparing a Polymoiph according to claim .1, charactuls.d In that . . 

(a) a slurry of maleic acid salt 
(hereinafter also referred to as gCompound (L)’ or the Or$glnaI Polymorph") In aqueous ethanol Containing up 
to about 2.5% w/v water, Is heated for an extended period of time; after which Urn. the Polymoiph Is recovered 

: 

20

 

from the denatured ethanol; or . . . . . . ... 
� . (b) Compound (I) Is admbced with denatured ethanol, heated to an elevated temperature, over an extended . 

period of time, after which time the Palymorph is recovered from the solvent or � 
(C) Compound (I) In denatured ethanol containing up to 2.5% w/v water at 55°C Is seeded with th* Polymorph 
Won cooled to a temperature In the range of from 20°C to 25°C to provide the Pctymorph; . . 

25 . .1 . ... . . . .. 

the Pctymno.,h Is then recovered from the solvent..  

10. A pharmaceutical composition comprising an effective, non-toxic amount of a Polymomph according to claim I and 
a pharmaceutically acceptable carrier therefor.. . . .. � 

30 

11. A Polymorph according to claim I � for use as an active therapeutic substance. . 

12. A Polyvomph according to claim 1, for use in the treatment andlor prophylads of diabetes millitus. conditions 
associated with diabetes areliftus and certain complications thereof. 

35 

13. The use ci Polymorph for the manufacture of  medkament for the treatment andkr prophylaxia iidlabŁtes met-
Ilbis, conditions associated with diabetes mellitus and certain complications ftof� . 

14...A mslhod for the treatment andlcr prophylwds of diabetes mellitus. Conditions associated with diabetes mellitus 
40 and csriain.00mpllcatlons thereof, Ins human oman-human mammal which comprises 

edmInIstsdng. effective, 
non-toxic, amount of Poiymorph to a human or non-human mammal In need 9f . .. . 

45. . . . . . 

M 
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J1’IJfrMtNJA5 DE LOS SISTEMAS FARMACLThCOS I CAPITULO 1: PREFORMUIACON 4 

morfologia de la superficie de las partfculas que  
8 Por 

ientoS cristalino en suspe! 
va. ello, tiene grad inters en la fase de preformulación el anÆlisis granulon. ci6fl, es decir1 su biodisponibilidad.

amorfa en una forma de dosificación. asus taflc1a ama 
homogeneidad 

y 

la forma de las mismas. . - 
Las tcnicas de anÆlisis granuloinetrjco habitualmente utilizadas son Ia micro5 

copia óptica 
y 

la tamización anaiftica. Y para conocer directamente la superficie . - 
especffica se emplea Ia tØcnica de adsorcidn de gases COMPUESTO auIMtcO

 Para utllizar la microscopia dptica es necesarlo acondicionar previamente 
laa 

muestra. Se prepara una suspension de las particulas en un Ifquido de Indicc de 
refracciOn adecuado 

y 

en el que sean prcticamente insolubles. Se deposita una 

1.  

iSkTO CRISTAUNO ESTRUCTURA INTERNA 

gota de la suspensiOn entre un portaobjetos 
y 

un cubreobjetos 
y 

la muestra asf F- 
CRISTAUNA AMORFA preparada se observa at microscoplo. Para medir las particulas correctamente el 

micrscopio debe flevar acoplado un ocular Watson. El nimero de particulas que 1 
-ACUCTOS hay que medir serÆ como mInimo 100. Las particulas, segn su tamafio, se agru.. ENTIDAD UNICA MOLECULARES 

pan en intervalos cuya amplitud seguirÆ una progresiOn previamente fijada 
y 

constante. POUMORFO 

Cada vez tiene rnÆs auge la utilizaciOn de tcnicas de difracciOn de rayo laser 
y de espectroscopia de correlaciOn fotOnica. NO ESTEaUIOMETRICOS ES1EQUICMETRICOS 

.: 

1 4 4 Cristalrnidady pohmorfismo 
SOLVATOS HIDRATOS 

En la figura 1.9 se recogen aigunasde Las diferentes posibilidades en las que se 
om ueto quimlco ci estado 5ohdo 

FIGURA 1.9. Diferentes posibilidades en que puede cperecer un c p 

puede presentar una sustancia at estado sOlido. El hÆbito cristalino 
y 

la estructura 
interna de una sustancia activa puede afectar a aJguna de sus caracteristicas tales 
como fluidez 

y estabihdad qulmica HÆbzto cristalino es La descripciOn del aspecto Un compuesto cristalino puede cristalizar con una determinada cantidad de 
externo de los cristates, rruentras que La estructura interna es la disposictdn de los 
elementas dentro del sOlido Una sustancia con una misma estructura crxstalina 

rciones estequiom 
disolvente Si el disolvente de cristalizaciofl no esti en propotado

 sohdo se debe rechazar, por 
interna puede presentarse con diferentes hÆbitos cristalinos en funcion de las 

tricas con Ia sustancia acuva, esta posibilidad dat 
ad Si el thsalvente de cristalizacion 

las dificultades que entrafla su reproducti condiciones en que ha cristalizado. . . 
Par otto lado, se ha de diferenciar en La estructura interna de una sustancia al 

a los solvatos, de los cuales solo se 
estÆ en proporciones estequiometrICaS origin. 

OS 

1te estado sdlido las dos posibilidades de sustancia cnstalma y amorfa: En la sustan- 
incluiran en el estudio de preformulaCiofl 

La de los hidratos es importan orquØsus parametros de solu-
cia cristaizna se repite a to largo de las tres dimensiones del espacio La dxsposicion 
de los Ætomos, moldcu!as o iones. En La sustancia amorfa no aparcce esta ordena- 

idenuficaciOn 
los de las formas anhidras, Ic que 

bilidad pueden ser sigmficatiVamente infenores 
maca absorbido, al incluir el hidra-

- 

de a 
ciOn En ocasiones se puede conseguir que una sustancia solithfIque al estado amor- 

pcdrla redundar en Ia velocidad y cantidad 

to forma farmaceutica La a partlr de una disolucjOn mediante precipitaciOn o enfriamiento rÆpidos a pot 
en una 

I reformulaclon no se tienen tipifi-
En amlitiples ocasiones cuando se lnICI7 Pd un proceso de ltofihizacic5n 

Las sustancias amorfas son inestables 
y 

tienden a transformarse en crastalanas 
I principio activo yes posible la 

) 

cadas todas las posibles formas al estado S 
’es un tenmna tecnlCO que se uti-

apancon de thversos Pohinod jtf en un periodo de trempo mas o menos prolongado Dado que sus caracteristicas de fusiOn, thsoJucao, etc., son diferentes (hay que aportar mÆs energIa para fun- 

pohmorfos 
cnbir el hecho de que un fenomeflo 

i’za en Biologfa 
y 

en Cristalografia para 
diferentes natural tener lugar de dos o mas fan 

II 
I dir a disolver una sustancia cristalina que una amorfa), en el periodo de reposiciOn I. de las form as farmacuticas se 

pueda 
. .,,’En CistalografIa el polimotfismo se re a matenales cristalinos naturales  

tempera-podria producir este cambio, con to que se verlan .- afectadas sus caracterIstjcas macroscdpIcas (disoluciones que precipitan, creci- 
- . QsinteticOs. Si una sustancia se presenta en , a una dos formas cristalina 

- . 

... _ç / 



tura dada, solo una es estable y la otra es Ia forma inestabletastabic. A veces 
hay mÆs de dos formas cristalinas, coma es el caso del fenoba itÆi, del que se han 
identificado hasta once formas diferentes; para su denominación se comienza adju-
dicÆnd ole el tdrmino I al oolimorfademavQrnundT-.,.. 
que presentan puntos de fusiOn en orden decreciente. - - - 

La importancia que puede tener ci que un fÆrrnaco posea dos o ms formas 
cristalinas se debe a que, al ser entidades quImicamente idØnticas, pero fisicamen-
te diferentes, las caracterfsticas que derivan de su estructura al estado sOlido tam-
bin difieren. AsI, presentarÆn no sOlo diferente punto de fusiOn, sino que tamhiØn 
pueden tener diferente densidad, capacidad para fluir, compresibilidad, calores de 
fusiOn y disoluciOn, solubilidad, etc. Estas diferencias pueden originar dificultades 
en los procesos tecnolOgicos de elaboraciOn de las formas farmacuticas cuando se 
pae de utilizar un polimorfo a otro. Asimismo, si se trabaja con la forma metas-
table es probable que durante el almacenamiento de algunas formas farmacuci-
casse produzca la transiciOn hacia Ia mÆs estable, originando, coma en ci caso de 
la transiciOn amorfo/cristalino, dificultad en redispersiOn cuando se trata de sus-
pensiones, crecimiento cristalino, etc. 

Par Ic anteriormente expuesto, ci fenOmeno del polimorfismo puede provocar 
atteraciones relativas a Ia biodisponibilidad del fÆrmaco en funciOn del polirnorfo 
que, incluido en la forma farmacØutica, se administra a! organismo. La utilizaciOn 
del polimorfo que tenga mayor solubilidad puede proporcionar niveles sanguineos 
suficientes para obtener una acciOn teraputica, mientras que la forma estable al 
disolverse mis lentainente y en menor proporciOn puede dar lugar a concentracio-
nes en sangre que resulten insuficientes para lograr una acciOn teraputica. Este 
hecho se ha puesto de manifiesto en diferentes ocasiones. AsI, del palmitato de 
clorazifenjcol se conocen dos polimorfos denominados A y B (segiin in notnencla-
tura indicada anteriormente les correspondera Ia denominaciOn I y II). El poli-
morfo A, mis estable y de mayor punto de fusiOn, presenta menor biodisponibilidad 
que ci polimorfo B, inestable, de menor punto de fusiOn y mayor solubilidad. 

Las fases que hay que seguir para investigar ci polimorfismo en la nueva mold-
cula serian: 

- RecristalizaciOri a partir de los disolventes habitualmente empleados en las 
dhimas etapas de la s(ntesis y en los procesos tecnolOgicos de etaboraciOn 
de formas farmacuticas. 
ldentificaciOn de los cristates obtenidos rnediante difracciOn de rayos X y al 
menos otra tØcnica de evaluacidn del polimorfismo coma espectroscopi a de 
infrarrojos, ca!orjmetrfa diferencial de barrido, microscopia, etc. 

- Si se conflrma la existencia de polimorfos, se cuantifican las caracterfstjcas 
fisicoquimicas que pueden afectar a la biodisponibilidad, estabilidad y repro-
ductibilidad de los procesos de fabricaciOn. Asi Se determinarfa el perfil de 
solubilidad, estabilidad, morfologfa cristalina, comportamiento calorjmt-
trico y perlil de humedades de equilibrio. 
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- Si Wresultados indican que las propiedades ffsicas de los polim4rfos 

hallados pueden afectar a la calidad y10 la biodisponibilidad del fÆrmaco 

a partir de la forma de dosificaciOn, es necesario desarrollar un proceso 

de evitar en la sfntesis La mezcla de polimorfos, es necesaria realizar un 

control cuantitativo, previamente validado, para asegurar la proporciOn 

de polimorfos. 

Actualmente, en las laboratorios farrnacduticos, las tdcnicas anallticas que se 

utilizan para caracterizar el estado sOlido y detectar asf la posibie presencia de poll-

inorfos, amorfos, hidratos, etc., son las que se indican a continuaciOn. 

Las tcnicas de microscopia Optica y electrOnica de barrido sirven para distin-

� guir la forma y el aspecto de las partfculas; luego proporcionarÆn inforinaciOn sabre 

. . el hÆbito cristalino y detectargn las sustancias amorfas. La microscopia electrOni-

ca de barrido no es una tdcnica rutinaria dentro del laboratorio farmacutico por 

la dificultad que entrafla la preparaciOn de la muestra y lo costoso que resulta el 

manejo ymantenimiento de los equipos. 
Existen tambidn distrntas tdczucas de anÆlisis tØrmico 

- La microscopia de platina caliente permite detectar visualmente los cam 
-

bios que sufre una muestra durante el aporte de calor. Entre otros fenOme-

nos se puede determinar cualitativamente la pØrdida de disolvente de 

cristalizaci*5n, las transformaciones cristalinas, Los procesos de fusiOn y recris-

tahzaciOn, la subhmaciOn y recristalizaciOn, la descomposiciOn, etc 

- La caborimetna diferencial de barrido (DSC) cuantifica los procesos que 

sufre una muestra durante su calentamiento, indicando si ci proceso es endo-
� . tØrmico (pØrdida de disolvente, fusiOn, etc.) o exotØrmico (recristalizaciOn, 

descomposiciOn, etc) Asimismo, permite detectar Ia presencia de impure-

zas, dada que uno de los datos que se pueden calcular por calorimetrfa dife-

rencta! de barrido es la pureza de la sustancia analizada 

- La termogravimetrla mide los cambios de peso que experimenta la mues-

tra a! aumentar la temperatura a a to largo del tiempo a una temperatura 

: � determinada. 

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

morfos y un hidrato de la prednisolona. 
La tØcnica de difracci6n de rayos X en polvo proporciona un espectro que es 

caracterfstico de la sustancia activa e indica si es arnorfo a cristalino. Al ser una 

� tdcnica no destructiva, permite su utilizaciOn en la caracterizaciOn incluso de sus-

tancias cuyo tamaflo de lote es muy reducido. Cuando existen dudas sabre una 

posible recristalizaciOn a partir de un amorfo, o de transformaciOn de un polimor-

fo en otro, esta tØcnica proporciona resultados concluyentes, puesto que se dice 



que, ci espectro de rayos X es como la huella digital de cuaJerc;rnpuesto al do s5lido. 

a 
II 

TEMPERATURA �C 

FJGURA ).10. Curvas de DSC de prednisolona: (?) forma I, anhidra; 121 hidrato de la forma  Forma IL 

En la figura 1.10 se recogen los espectros de difracción  de rayos X de las dife-rentes formas de ampicifina segün Ia Farmacopea de los Estados Unidos de 1995 (US? 23). 

I 

FtGURA 1.11. Espectros do difrocción do royos X de cuafro formas solid03 do ampicilina (USP 23j: (1) arnpicilino amorfa (onhidra), 2J ampiciina frihidroto. 

CAPITULO 1: PREFCRMULACIÔN 

I I t i 

3 JO is 20 23 30 

F:GuRA 1.11. (conffntjaciOn) C31 pofimarfo I do ompicihra anhidra, (4) polimorfo 2 de ampicilina 
onhidro. 

1.4.5. Punto do fusion 

La detçrminaciOn del punto de fusion de un principlo activo puede medirse uti-

lizando fundamentalmente tres tØcnicas: 

MØtodo del capilar. 
- Microscopia de piatina caliente. 
- CaiorimetrIa diferenciaf de barrido. 

El mtodo del capilar consiste en la observaciOn directa, o bajo lupa, de la mues-
tra introducida en un capilar, et cual se encuentra en contacto con una pieza metÆ-
lica con calentamiento programado. Asf se obtiene informaciOn sobre el intervalo 

de fusiOn, pero resulta diffcil determinar de forma exacta ci punto de fusiOn. 
La microscopia de piatina caliente permite Ia observaciOn microscOpica de las 

partfculas, tal y como se indicO en el apartado de polimorfismo. El microscopio va 
equipado con una platina que se calienta a una velocidad controlable y se puede 
registrar el inicio de Ia fusiOn, Ia temperatura a la que funde la mitad de la mues-
tra y la fusiOn total. 

La calorimetrIa diferencial de barrido proporciona, no sOlo ci punto de fusiOn 
exacto, sino tambin el cafor de fusiOn. La presencia de impurezas se detecta con este 
mdtodo de anÆlisis trmico coma se ha comentado anteriormente. En la figura 1.12 
se recogen las curvas de DSC del Æcido benzoico con diferentes grados de impurezas 

I.... - 



Temperatura 

FIGURA 1.12. Curves de DSC correspondientes of âcido  benzoico: (1 J âcido benzoico potrÆn, (2) ócido benzoico con uno pureza del 98,6%, (3) Æcido benzoico con wo purezo del 97,25*1. 

1.4.6. Solubilidad 

Uno de los estudios de mayor interØs en preformulacjón  es el dedicado al cono-cirniento de la disolucjón  del fÆrmaco etapa previa a su absorción.  Tanto si el posi-ble fÆrmaco se va a incluir en una forma sóiida como en una forma lIquid a, la diso-lución es wi proceso que siempre se llevaria a cabo, bien despus de la administracjón  (formas sólidas), inmediatamente antes de Østa (formas de disoluci6n extempora. flea) a en la etapa de fabricación (formas JIquidas). 
Se ha observado que los fÆrmacos que presentan baja solubilidad en fluidos acuo-SOS a menudo presentan una absorción escasa o errÆtica. Asimjsmo, ]as variacjones en niveles plasmÆticos interindividuales e intraindividuales que se obtienen despus de la admjnjstracjón  oral suelen ser bastante frecuentes en el caso de fÆrmacos poco hidrosojubjes. 
El polimorfismo, el grado de hidratación,  la cristalinidad, asf tomo el que el fÆrmaco se presenre coma una u otra sal son factores que condiciorian su solubili-dad. En consecuencia, los estudios de solubilidad, sobre todo de fÆrmacos poco solubles, se diseæarÆn teniendo en cuenta los factores citados. Los estudios de solu-bilidad en la etapa de preformulacjón  incluyen: 

- Determinacjón  de pKa. 
- Influencia de la temperatura. 
- Perfil de solubilidad en función del pH. 

Coeficiente de reparto. 
- Mecanjsmos de solubjjjzacjdn. 
- Velocjdad de disolucjón. 

/ 
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Al realizar un estudjo de solubilidad a de velocidad de disolución se han de 

prefijar factores cómo  la temperatura, el pH del medlo, la composición del medio, 
. Para determinar La solubilidad en equilibria de un soluto en un disolvente, se 

’mantiene un exceso de soluto en el disolvente elegido a temperatura constante. 

- - -spu6sde_transcurric!o un,perfodo de tiempo suficiente para alcanzar la satura-

ciófl,  se procede a filtrar el liquidoy I Ia  aan ad’de sGtut-a-d-isuelto.-Si-eL 

I SOIUtO es un lfquido inmiscible (l(quido oleoso), hay que recurrir a La centrifuga-

ción para eliminar la fracción no disuelta. 
En el caso de sustancias no estables en media acuoso, la determinaciôn de su 

solubilidad se realizarÆ de forma similar, pero los datos obtenidos serÆn evaluados 

?’ de farina diferente a la habitual para evitar errores. 
Los estudios de solubilidad se suelen hacer en agua, CIH O,OIM, CIH 0,114 y NaOH 

0,1M, todos a temperatura ambiente, as( como en soiución amortiguadora de pH 7,4 

a 37°C. Estos ültimos datos son titiles cuando se vayan a preparar formulaciones como 

suspensiones y disoluciones para estudios farmacológicos y de toxicidad. 

Los estudios de solubilidad in vitro no predicen la acción biológica de una sus-

tancia, pero proporcionan informacin iltil para to posteriores estudios in vivo y 

para la etapa de desarrollo, antes de evaluar el fÆrmaco en seres humanos. 

A) Determinacidn de pKa 

En el caso de sustancias con carÆcter Æcido o bÆslco dbiI, ladeterminación de 

su pKa revise gran inters, dada que la relaciOn numØrica entre ci pKa del far-

maca y el pH del media condiciona su grado de ionización y, como es sabido, en 

trminos generates, sólo las formas no ionizadas son susceptibles de absorción a 

" travØs de membrana. 
En los Æcidos carboxilicos la forma ionizada absorbe con frecuencia en la región 

del ultravioleta ysu concentración puede determinarse por espectrofotometrfa 

directs. La forma no ionizada absorberÆ a diferente longitud de onda, de forma 

que La relación forma ionizada/forma no ionizada podrÆ determinarse en una serie 

de soluciones aniortiguadoras de diferentes valores de pH. Asi, el valor del pKa 

� j corresponderÆ a (a ordenada al origen que se obtiene at representar ci pH frente 
al logaritmo de la relación fracción jonizadalfraccidn no ionizada, segün I   ecua-

’�ci6n de Hendersson-Hasselbach: ’ 

pH=pK+log (A-/AN) [1.2] 

’$) Influencia de la remperatura 

En la xnayorfa de los casos, la disolucidn es un proceso endotrmico; par tan-
to, at aumentar (a temperatura, aurnentarÆ el parÆmetro solubilidad. Pero no pue-

/ - 
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Srsntford,.MIddlCsCx TWO 90$ (GB). This application was tiled on 18 10- 2002 as a 
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Inventors: . .. . under INID code 62. 
. 

... .. . � 
Blackler, Paul David James, . 
c/a GiaxoSmfttiKlle 
Tonbrldge, Kent TNII MN (GB) 

4) Thlszoftdlnedlone derivative and lid use as antidlabetic 

(57) A polymorphlo. tomi of 5-L4-(2-(N-rn- ... (lv) an X-ray powder dilfraction (XRPD) pattern . 
hyl.N-(2.pyr$dyl)amlnd)ethoxy]benzyllthiazolldlno- . which gives calculated lattice spacings of 6.46, 
,4-dIone, maleic acid salt(the ’Po)ymorph") character- . . 5.39, 4.83, 4.68, 3.71, 3.83, 3.58, and 3.48 Ang 

ted in that It provides*; $tIrflt a process for preparing such a compound, 
a pharmaceutical composition contalnki9 such it, 

(I) an Infrared spectrum containing peaks at 1752, . compound and the use of such acompund le mid-
1546,1154,821 and 609cm1; and/or  
(II) a Raman spectrum containing peaks at. 17S1, .. . . 
1243 and 802 cm1. and/or . . 
(ill) a solid-stats nuclear magnetic resonance spec-  

. . trumcontalrwngpeakaat 111.9, 114.8, 119.6, 1292,. ... 

. .134.0,138.0,144.7,1532,167.1.170.7, 172.0 and . 
175.0ppm; and/or 
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Table If (continued) 

X-Ray Powder Diffraction Angiel and Calculated Lattice Spacings Characteristic of the Polyrnorph. 

Diffraction Angle (20) Lattice Spacing (Angstroms) 

14.0 V 6.32 
14,7 6.03 
14.9 5.95 
15.3 5.77 
16.4 5.39 
18.4 4.83 
18.7 4.14 
19.0 4.68 
19.3 4.59 
20.0 4,44 
21,0 4.22 
21,9 4.07 
22.5 3.94 
23.3 3.81 
24.0 3.71 
24.5 3.63 
24.9 3.58 
25.6 3.48 
28.2 3.40 
27.2 3.28 
27.7 3.22 
28.7 3.11 
29.2 3.05 

29.6 3.02 
30.2 2.96 

30.8 2.90 
31.0 2.88 
31.7 2.82 
32.3 2.77 

32.9 2.72 
33.4 2.68 
34.2 2.62 

clime 

I 

(I) an Infra red speotrum containing peaks at 1152,1546, 1154,621, and 602 cm-1;r 
(’d) a Raman spectrum containing MWat 1761, 1243 and 602 onr1; sndfor 
(Ii) a solid-state nudearrnagnetic.iisonance spectrum containing peaks at 111.9, 114.8, 11t8, 129.2, 134.0, 

50V

 

138.0,144.7,153.2,157.1. 170.7. l72.O and llS.Oppm;anttor 
(iv) an X-ray powder diffraction (XRPO) pattern which gives calculated lattice spacIngs d 8.46, 5.39, 4.83, 
4.66, 3.71, 3.63,3.58 and 3.48 Mgslroms. 

2. A Peiyrnorph according to claim 1, whit provides an Infrared spectrum substantially In aocordsno.with Figure I. 

S A Polymorph accoJing to claim I orclüfl2 which provides a Raman spectrum substantially In accordance with 
V FiguIroil. 

6 
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4. * Po1yvtipa aaoWiFng to any one of claims 1 to 3, which provides a solid-state nuclear magnetic resonance 
In accordance with Figure III and/or Table I. 

S. A ol1ii*ccordIng to any one of claims 1 to 4, which provides an X-ray powder diffraction (XRPD) pattern 
5 subetuflfls1Iy.’aogordiflce with Figure IV and/or Table II, 

B. A Polyrnorph according to any one of claims I to 5, In Isolated form. 

7. A Polyrnorph according to any one of claims I to 6. In pure form. 
10 

8. A Polymor!ph according to any one of claims 1 t 7, In crystalline form. 

9.rJJjU1apatlng’��.  .P1WIPNuT1II-L:- LJ 
dW *Shanoi anal IdIIN5e.VVS as asasMt pfia$’n of the Polyrnph. 

IS whlcMle.9snorp lriS tv.flVaMelo 

10. A pharmaceutical composition comprising an effective, non-toxic amount of a Potymorph according to claim-I and 
a pharmaceutically acceptable carrier therefor. 

20 11. A Pblymorph according to claici 1, for use as an active therapeutic substance. 

12. A Polyrnorpit. according to claIm 1, for use in the treatment and/or prophylaxis of diabetes mollitus, conditions 
associated with diabetes mellitus and certain complications thereof, 

25 13. The use of Polymorph for the manufacture of a medicament for the treatment and/or prophylaxis of diabetes mel-
litus conditions associated with diabetes mellitus and certain complications thereof. 

14. Am hod 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, 

30 flón-tOXlC amount of Polyrnorph to a human or non-human mammal in need thereof. 

35 
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Aioderado 

AUNTO Radicaci6n 05-097262 
TrÆmite 002 
Evento 001 
Actuación 430 
Oficlo 12871 
Folios 07 

atente de lnvención Patente de Modelo de Utilidad 

ía Nacional 

ía PCT (fase nacional) EM Cap.l El Cap. II 

o. Sol. Internacional PCT/0B2004/001 306 
echa de Presentación Internal. 25 de marzo de 2004 

resultado del examen de fondo, realizado con fundamento en el articulo 45 de la 
ion 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

Documentos estudiados 

Folios: 33 a 58 y 62 coma se radicO inicialmente 

Reivindicaciones: Folios 59 a 60 coma se radicO inicialmente 

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

RemisiOn de informaciOn: Folios: 98 a 139 

2. AnÆlisis do la Prioridad 

La fecha de prioridad del 28 de marzo de 2003 y su correspondiente documento, 
corresponden con la matena solicitada de protecciOn. 

3. Objeto do la invención 

Titulo de la solicitud: proceso para la preparaciôn de un polimorfo de maleato de 
rosiglitazona. 

El objeto de la presente solicitud de patente de invenciOn consiste en la obtenciôn de un 
procedimiento de preparaciOn de un polimorfo de maleato de rosiglitazona y su 
correspondiente punificaciOn. 



problema planteado en esta solicitud es la necesidad de proveer el polimorfo de 
leato de rosiglitazona y su proceso de purificación. 

Pra solucionar este problema tØcnico la solicitud en estudio, el solicitante proporciona 
ur procedimiento de preparación del polimorfo maleato de rosiglitazona, y su 
crrespondiente purificaciôn. 

IPC: C07D 417/12 

De la solicitud de Patente 

ivindicaciones (articulo 30 D 486) 
reivindicaciôn I se encuentra caracterizada de forma general y amplia, al referirse a 
solventes empleados y sus propiedades como es la constante dielØctrica. 
caracteriza, ademÆs, por su resultado final a alcanzar como es que se encuentra 
stancialmonte libre de cualquier otra forma po!imOrfica; la cual ademÆs no es 
ptada pues es claro que al final del proceso de obtenciôn de polimorfos; se pueden 
crier cantidades de otro(s) polimorfos. 
reivindicación 2 se refiere a los solventes a su constante dielØctrica, sin embargo no 
claro a cuâles corresponde. Se encuentra ademÆs, de forma independierite de la 
,indicaciôn 1. 
reivindicaciOn 4 se refiere a una mazda seleccionada entre acetato de etilo a IMS; se 
jiere al solicitante colocar Øste Ultimo en su nombre gerierico. 

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

Determinación del Estado de la TØcnica 

fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de preseritaciOn de la solicitud prioritaria: 28 de marzo de 2003 

Considerando que la fecha de presentacióri de la primera solicitud de patente de (a cual 

V e reivindica prioridad es: 28/03/2003 se encontraron los siguientes documentos del 
stado de la tØcnica relacionados, que pueden afectar la patentabilidad del objeto de la 

presente solicitud: 

NO Documento Titu(o Fecha de 
PÔn  

Dl EP 1277753 Thiazolidinedione derivative and its use as 19/04/2000 antidiabetic 

17. Anªlisis de patentabilidad (articulo 14 0486) 

Nivel inventivo (articulol8 0486) 

1) Respecto a (a solicitud en estudio: 

La reivindicaciôn I se refiere a un procedimiento para la preparaciOn de polimorfo 
maleato de rosiglitazona (compuesto I) substaricialmente libre de cualquier otra forma 
polimórfica, que comprende la  cristahzación de maleato de rosiglitazona en un solvente o 
mezcla de solventes con una constante dielØctrica tal que provea al compuesto I 
substancialmente libre de cualquier otra forma polimôrfica. 



S 

2) Respecto al estado de la TØcnica: 

Dl enseæa previamente el polimorfo de la sat del Æcido maleico del compuesto 544-[2-
(N-metil-N-(2-pi,idil)amino)etoxi]bencil]tiazolidin-214-diofla (Ver resumen, reivindicación 1) 

Dl ademÆs thvulga, el proceso de preparación del polimorfo, mediante cristalización en 
alcohol denaturado. 

3) Estado de la TØcnica mÆs cercano: Dl 

La solicitud se diferencia de Dl, en que no se expresa la propiedad de la constante 
dielØctrica en el proceso de preparación del polimorfo. 

1E1 efecto tØcnico logrado es la obtenciôn del polimorfo maleato de rosiglitazona, 
mpleando solventes o mezcla de solventes, de acuerdo con su constante dietØctrica, 
on el fin que se encuentre libre de cualquier otro polimorfo de maleato de rosiglitazona. 

Et Problema TØcnico Objetivo de esta solicitud, el cual es necesidad de proveer el 
polimorfo de maleato de rosiglitazona puro ysu respectivo proceso de purificación, seria 

btenido de forma evidente a partir de Dl; pues a partir del conocimiento previo de su 
proceso de preparación con diferentes solventes tales como alcohol de naturado, el cual 
ya estaba previamente divulgado; se caracterizarian de tal forma por sus propiedades 
ihtrinsecas, tat como la constante dielØctrica; sin emplear por lo tanto habilidad inventiva. 

evidencia el efecto tØcnico superior de la solicitud presentada, al emplear la 
ante dielØctrica de los solventes, en el proceso de preparaciôn del polimorfo 
to de rosiglitazona frente a to previamente divulgado en el estado de la tØcnica, 

el soticitante caracteriza los solventes previamente divulgados en los procesos de 
iciOn de los polimorfos. 

ra el experto en la materia, la solicitud se deriva de forma obvia del estado de la 
nica, a partir del proceso de preparación de Dl, ya que mediante el emplea de 

Iventes como alcohol denaturado, impilcitamente Øste posee una constante dielØctrica; 
i ser por lo tanto inesperado el uso de esta propiedad en el proceso de preparaciOn. 

acuerdo cono anterior, las reivindicaciones I a 13 carecen de nivel inventivo. 

Conclusiªn: 

requisitos de patentabilidad de la presente solicitud se encuentran afectados as[: 

Documento N° Reivindicaciones 
afectadas Requisito que afecta j 

I EP 1277753 ii 1-13 I Nivel Inventivo 

9. Remlsión de información: 

Lo siguientes documentos fueron remitidos como informaciOn: 
WO/2002/026737, WO/2000/064896, EP 1277753 y EP1284268; los cuales serÆn 
poclrÆn ser tenidos en cuenta durante el estudio de patentabilidad. El documento EP 
127753 fue empleado en et presente estudio de patentabilidad. 

La lnformaciOn anexada como Tecnologia farmacØutica Volumen I, JosØ Luis Vita Jato 
Editorial Sintesis. Madrid, pÆginas 44-50 y Giron D, Thermochimica Acta 248-1-59, 
EIsvier Science B.V, 1995, Paginas 3 a 11; registra la fecha del aæo 1995, sin embargo, 



no 
por 

4T 
resenta las fechas de las correspond ientes carÆtulas de los libros que las confirmen; 
o tanto no se pueden tener en cuenta en el estudlo. 

En Omplimiento del artIculo 45 de la Decision 486 de la ComisiOn de Ia Comunidad 
Ancina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias contados 
a prtir de la fecha de notificaciôn de la presente comunicación. En caso de no dar 
resuesta al presente requerimiento, o Si a pesar de la respuesta subsistieran los 
imedimentos para la concesiOn, se denegarâ  la patente. 

uese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
o quinto del titulo primero dqA Circular Unica No 10 de 2001. 

ALX CARMENZAJESPEDES DE VERGEL 
Dirctora de Nu,1as Creaciones (C) 

El nterior rŒuerimiento fue notificado por fijación en lista, de fecha 20 NOV-2009 
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Industria y Comercio 
S U P E R I N T E N D E N C I A 

REPUBLICA DE COLOMBIA 

SUPERINTENDENCIA DE INDUSTRJA Y COMERCIO 

RESOLUCION..-& 15518 

Por la cual se niega una patente de invención 

Rad. PCT/05-97262 

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO 
en ejercicio de sus facultades legales, an especial de las qua se confirieron en el articulo 

3, numeral 30 del decreto 3523 de 2009, y 

CONSIDERANDO: 

PRIMERO: Que la solicitud de patente de invención titulada "PROCESO PARA LA 
PREPARACION DE UN POLIMERO DE MALEATO DE ROSIGLITAZONA", qua 
càrresponde a la solicitud intemacional PCT/GB 2004/001306 de fecha 25 de marzo del 
2004, fue radicada an esta Superintendencia el 26 de septiembre del 2005 bajo el ntmero 
05097262 00000000, para qua se iniciara la fase nacional an virtud del Tratado de 
Cooperaciôn  an Materia de Patentes (PCT). 

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

TERCERO: Que el articulo 45 de Ia Decision 486 de la Comisión de la Comunidad Andina 
establece qua: "Si Ia oficina nacional competente encontrara que ía invención no as 
patentable o qua no cumple con alguno de los requisitos establecidos an esta DecisiOn para 
la concesiOn de Ia patente, lo not!!icarÆ a! solicitante. Este deberÆ responder  ía notificaciOn 
dentro del plazo de sesenta dIas contados a partir de ía fecha de ía notificaciOn. Este plazo 
podrÆ ser prOrrQgadO por una sola vez por un perlodo de treinta dias adicionales. (..) Si el 
solicitante no respondiera a la notificaciOn dentro del plazo seæalado, o si a pesar de la 
respuesta subsistieran los impedimentos para la concesión, ía oficina nacional competente 
denegarÆ la patente" 

CUARTO: Que realizado el examen de fondo, se requiriô al solicitante an los tØrminos del 
articulo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina, para qua presentara 
respuesta a las observaciones de carªcter tØcnico visibles a folios 141 a 147 del cuademo 
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 as procedente negar el 
privileglo de patente solicitado con fundamento an lo dispuesto an el articulo 45 de la 
DecisiOn 486. 

Sede Centro: Carrara 13 No. 27-00 Pisos 2, 5, 7y10 
Sede CAN: Tr. 40A No. 38-50 Conmutador 5870000 

Fax: 5870284. Linea 018000-910165 
Web: www.sic.pov.co e-mail: infosIc.ov,co 

Bogota D.C. - Colombia 



Industria y Comercio 
S U P E R I N T E N D E N C I A 

REPUBLICA DE COLOMBIA 

SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 

RESOLUCION 15518 

Por la cual se niega una patente de invenciôn 

. PCT/05-97262 

RESUELVE: 

IrIcuLo PRIMERO: Negar el privilegio de patente de invenciôn pare la solicitud 
orrespondiente a ’PROCESO PARA LA PREPARACION DE UN POLIMERO DE 
ALEATO DE ROSIGLITAZONA", qua entrô en fase nacional en virtud del Tratado de 
ooperaciôn en Materia de Patentes (PCT). 

RTICLJLO SEGUNDO: Notificar personalmente el contenido de la presente resoluciôn al 
actor Ian Raisbeck Lilnas, en su calidad de apoderado de Glaxo Group Limited., o a quien 
aga sus vecØs, entregÆndote copia de la misma, advirtlØndole que contra ella procede at 

r curso de reposiciôn interpuesto ante el Superintendente de Industria y Comercio, at 
omento de la notificaciOn 0 dentro de los 5 dlas hÆbiles siguientes a ella. 

NOTIFIQUESE Y CUMPLASE 
Dada en Bogota, D.C., a los 23 MAR 2O1 

E SUPERINTENDENTE DE INDUSTRIA V COMERCIO, 

GUSTAVOVALBU NAQUItONES 

Dctor 
IA RAISBECK LLINAS 
Di gonal34N°5-28. 
Bo otÆ D.C. 

Sede Centro: Carrara 13 No. 27-00 Pleos 2,5,7 y 10 
- Sede CAN: Tr. 40A No. 3-50 Conmutsdor 5870000 

Fax 5870284. Unea 018000-910165 
Web: www.sic.aov.co e-mail: lnfoslc.Qov00 

Bogota D.C. - Colombia 


