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Solicito expresamente a nombre de la sociedad
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Formas de cristal polimérficas de (6S,8R,10S8,118,
138,16R,17R)-8-cloro-8-fluoro-11-hidroxi-17-metoxicarbonil-
10,13,18-trimetil-3-0x0-6,7,8,8,10,11,12,13,14,15,16,17-dodecahidro-
3H-ciclopenta[alfenantren-17-iléster del 4&cido 3-maetiltiofen-2-
carboxllico. Las formas de cristal poseen actividad anti-inflamatoria,
y tienen muy buena estabilidad. También se describen métodos para

preparar las formas de cristal.
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POLIMORFISMO DE UN DODECAHIDROCICLOPENTA(A

EENANTRENIL ESTER DEL ACIDO TIOFENCARBOXILICO

Esta Invencién se refiere a nuevas formas de cristal
polimérficas de un compuesto de la férmula |, y a métodos para

prepararlas.

OHB | o

El compuesto de la férmula l, es decir,
(65,9R,108,118,13S8,18R,17R)-9-cloro-8-fluoro-11-hidroxi-17-
metoxicarbonil-10,13,16-trimetil-3-0x0-6,7,8,9,10,11,12,13,
14,15,16,17-dodecahidro-3H-ciclopentaja)]fenantren-17-iléster del
dcido 3-metiltiofen-2-carboxilico, posee una alta actividad anti-
inflamatoria. Esta actividad se puede demostrar por su inhibicién de
la sintesis de TNF-alfa y liberaciébn en una Iinea celular de
macréfagos humanos, y por su inhibiciobn de las condiciones
inflamatorias, en particular en las vias respiratorias, por ejemplo su
inhibicidn de la activaciéon de eosindfilos, en modelos animales, por
ejemplo, modelos de inflamacién de las vias respiratorias de ratén o

de rata, por ejemplo como es descrito por Szarka y colaboradores, J.
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Immunol. Methods (1087) 202:48-57; Renzi y colaboradores, Am.
Rev. Respir. Dis. (1993) 148:932-939; Tsuyuki y colaboradores, J.
Clin. Invest. (1985) 08:2024-2931; y Cernadas y colaboradores
(1999) Am. J. Respir. Cell Mol. Biol. 20:1-8.

Este compuesto se ha investigado para utilizarese como un
producto farmacéutico. Se ha explorado |la existencia de diferentes
formas polimérficas de cristalizacion del compuesto, con el objeto de
determinar la forma mas apropiada del compuesto para el uso
propuesto.

Ahora se han aislado formas de cristal novedosas del
compuesto de la férmula |. Algunas de estas formas de cristal
novedosas tienen muy buena estabilidad, facilitando su uso en la
preparacién de formas de dosificacién farmacéutica.

De conformidad con lo anterior, la presente invencidn

proporciona, en un aspecto, un compuesto de la férmula I:

F
F

en una forma de cristal A que tiene un punto de fusién, mediante
Calorimetria de Exploracion Diferencial, de aproximadamente 284°C

con descomposicién simultdnea, a una velocidad de calentamiento de
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20°C/minuto, y las siguientes |Ineas de difraccién caracter(sticas (20
en grados angulares + 0.2°) en el patron de difraccién de rayos X del
mismo: 3.6° 7.3° 13.4° 14.6° 18.3° 22.0°, 25.8° 25.8° 298.5° ¢

en una forma de cristal B que tiene un punto de fusién, mediante
Calorimetria de Exploracién Diferencial, de aproximadamente 270°C
con descomposicion simultdnea, a una velocidad de calentamiento de
20°C/minuto, y las siguientes IIneas de difraccién caracter(sticas (20
en grados angulares + 0.2°) en el patrén de difraccién de rayos X del
mismo: 7.2° 6.3° 12.0° 12.8° 13.19 14.5°, 17.4° 20.4° 23.2° y
25.8°.

La forma del cristal A se puede preparar mediante la
cristalizacién de! compuesto de la formula | a partir de una solucioén
del mismo en un solvente organico, tal como isopropanol, acetato de
etilo, butanol normal, hexano, heptano, terbutiimetiléter, tolueno o
tetrahidrofurano, por ejemplo equilibrando el compuesto en ese
solvente durante 24 horas a 25°C, o de una manera analoga a la
descrita posteriormente en la presente, en el Ejemplo 1. La
cristalizacion se puede inducir, por ejemplo, mediante el
enfriamiento de una solucién supersaturada del compuesto de la
féormula | en e! solvente, o agregando a |la solucién del compuesto de
la formula |, un solvente en donde sea menos soluble el compuesto
de la féormula |. La solucién de partida del compuesto de la férmula |
puede estar a temperatura ambiente o elevada (hasta el reflujo).

La forma del cristal B se puede preparar mediante la

cristalizacion del compuesto de la féormula | a partir de una solucién
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del mismo en un solvente orgdnico polar, tal como etanol, metanol, o
cloruro de metileno, por ejemplo, equilibrando el compuesto en ese
solvente durante 24 horas a 25°C, o de una manera andloga a la
descrita posteriormente en l|a presente en el Ejemplo 2. La
cristalizacién se puede Iinducir, por ejemplo, mediante el
enfriamiento de una solucién supersaturada del compuesto de la
formula | en el solvente polar, o agregando a la solucién del
compuesto de la formula I, un solvente polar en el que sea menos
soluble el compuesto de la féormula |I. La solucién de partida del
compuesto | puede estar a temperatura ambiente o elevada (hasta el
reflujo).

Para |la preparacién de cada una de las formas de cristal,
el procesamiento se puede llevar a cabo en general utilizando
procedimientos conocidos para la separaclén del cristalizado a partir
del licor madre, por ejemplo mediante filtracién, con o sin la
asistencia de presidn y/o vacio, o mediante centrifugacién, y el
secado subsecuente del cristalizado. -

En la presencia de etanol, la forma del cristal A se

. convierte a |la forma del cristal B. En la presencia de isopropanol, la

forma del cristal B se convierte a la forma del cristal A.

Las formas del cristal se pueden distinguir en particular
por sus diagramas en polvo de rayos X. De preferencia se utilizan
diagramas de rayos X tomados con un difractémetro y utilizando
difraccién Cu-K0O, para caracterizar los sdlildos de los compuestos

organicos. Los diagramas de difraccién en polvo de rayos X son
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particularmente (tiles para determinar la forma del cristal o Ila
modificacién del compuesto de la férmula |. El uso de estos
diagramas se describe en los ejemplos acompafiantes.

La forma del cristal A parece ser mas
termodinamicamente estable que la forma del cristal B en el estado
sdlido. Sin embargo, en suspensién con solventes, la estabilidad
depende del solvente.

El compuesto de la férmula | se puede preparar de
acuerdo con el método dado en el Ejemplo 26 de la Solicitud
Internacional de Patente Numero WO 02/00878.

Dada su actividad anti-inflamatoria, el compuesto de Ila
formula | en la forma del cristal A 6 B, es Gtil en el tratamiento de
condiciones inflamatorias, en p_articular enfermedades inflamatorias u
obstructivas de las vias respiratorias. El tratamiento de acuerdo con
la invencién puede ser sintomaéatico o profilactico.

Las enfermedades inflamatorias u obstructivas de las vias
respiratorias a las que es aplicable la presente invencién incluyen
asma de cualquier tipo o génesis, incluyendo tanto asma intrinseco
(no alérgico) como asma extrinseco (alérgico), asma leve, asma
moderado, asma Severo, asma bronqultico, asma inducido por
ejercicio, asma ocupacional, y asma inducido en seguida de infeccién
bacteriana. También se debe entender que el tratamiento de asma
abarca el tratamiento de sujetos, por ejemplo de menos de 4 6 5
aflos de edad, que exhiban sintomas de jadeo y que sean

diagnosticados o diagnosticables como “bebés jadeantes”, una
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categoria de paciente establecida de Importante preocupacién
médica y ahora frecuentemente identificada como asmaticos
incipientes o de fase temprana. (Para mayor conveniencia, esta
condicidn asmatica particular es referida como “sindrome de bebé
jadeante®”). La eficacia profilactica en el tratamiento de asma sera
evidenciada por una frecuencia o severidad reducidas del ataque
sintomatico, por ejemplo del ataque asmadtico agudo o
broncoconstrictor, mejora en Ila funcién pulmonar, o mejor

hiperreactividad de las vias respiratorias. Ademds, s&e puede

evidenciar por un requerimiento reducido de otra terapia sintomatica,

es decir, terapia para, o pretendida para, restringir o abortar el
ataque sintomaético cuando se presente, por 'ejemplo anti-inflamatoria
(por ejemplo, corticosteroide) o broncodilatadora. El beneficio
profildctico en asma puede ser aparente en particular en los sujetos
susceptibles al "ahogamiento matutino”. El "ahogamiento matutino”
es un sindrome asmatico reconocido, comun a un porcentaje
sustancial de asmaéticos, y caracterizado por un ataque de asma, por
ejemplo entre las horas de aproximadamente 4 a 6 a.m., es decir, en
un tiempo normalmente distante sustancialmente de cualquier terapia
de asma sintomiética previamente administrada.

Otras enfermedades y condiciones Inflamatorias u
obstructivas de las vias respiratorias a las que es aplicable la
presente invencidén incluyen lesién pulmonar aguda (ALI), sindrome
de insuficiencia respiratoria de adultos (ARDS), enfermedad

pulmonar obstructiva crénica, de las vias respiratorias, o del puimén
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(COPD, COAD, 6 COLD), incluyendo bronquitis crdnica o dispnea
asociada con la misma, enfisema, asi como exacerbacién de
hiperreactividad de las vias respiratorias a consecuencia de otra
terapia de farmacos, en particular otra terapia de farmacos
inhalados. La invencidon también es aplicable al tratamiento de
bronquitis de cualquier tipo o génesis, incluyendo, por ejemplo,
bronquitis aguda, araquldica, catarral, cruposa, crénica o ftinoide.
Otras enfermedades inflamatorilas u obstructivas de las vlas
respiratorias a las que es aplicable la presente invencidén incluyen
neumoconiosis (una enfermedad inflamatoria, cominmente
ocupacional, de los pulmones, frecuentemente acompafiada por
obstruccién de las vias respiratorias, ya sea crénica o aguda, y
ocasionada por |la inhalacién repetida de polvos) de cualquier tipo o
geénesis, incluyendo, por ejemplo, aluminosis, antracosis, asbestosis,
calicosis, ptilosis, siderosis, silicosis, tabacosis, y bisinosis.
Considerando su actividad anti-inflamatoria, en particular
en relacién con la inhibicién de la activacién de eosinédfilos, el
compuesto de la formula | en la forma del cristal A 6 B, también es
Gtil en el tratamiento de desérdenes relacionados con eosindfilos,
por ejemplo eosinofilia, en particular desérdenes relacionados con
eosindfilos de las vias respiratorias (por ejemplo, que involucren
infiltracion eosinofilica patoldgica de los tejidos pulmonares),
incluyendo hipereosinofilia como afecta a las vias respiratorias y/o a
los pulmones, asl como, por ejemplo, desérdenes relacionados con

eosinb6filos de las vias respiratorias a consecuencia o concomitantes
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al sindrome de Loffler, neumonia eosinofilica, infestacién parasitaria
(en particular de metazoarios) (incluyendo eosinofilia tropical),
aspergllosis broncopulmonar, poliarteritis nodosa (incluyendo
sindrome de Churg-Strauss), granuloma eosinofilico, y desdrdenes
relacionados con eosindfilos que afecten a las vias respiratorias,
ocasionados por reaccidn a farmacos.

El compuesto de ta formula | en la forma del cristal A 6 B,
también es Gtil en el tratamiento de condiciones inflamatorias de la
piel, por ejemplo psoriasis, dermatitis por contacto, dermatitis
atdpica, alopecia areata, eritema multiforma, dermatitis
herpetiformis, escleroderma, vitiligo, angiitis de hipersensibilidad,
urticaria, penfigoide buloso, lupus eritematoso, pemfigo,
epidermdélisis bulosa acquisita, y otras condiciones Inflamatorias de
la piel. El compuesto de la formula | en la forma del cristal A 6 B,
también se puede utilizar para el tratamiento de otras enfermedades
o condiciones, en particular enfermedades o condiciones que tengan
un componente inflamatorio, por ejemplo el tratamiento de
enfermedades y condiciones del ojo, tales como conjuntivitis,
queratoconjuntivitis sicca, y conjuntivitis bernal, enfermedades que
afecten a la nariz, incluyendo rinitis alérgica, enfermedades de las
articulaciones, tales como artritis reumatoide, y enfermedad
inflamatoria del intestino, tal como colitis ulcerativa y enfermedad de
Crohn.

El compuesto de la férmula | en la forma del cristal A 6 B,

también es Gtil como un agente co-terapéutico para utilizarse en
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conjunto con otras sustancias de farmaco para el tratamiento de
enfermedades de las vias respiratorias, en particular sustancias de
farmaco broncodilatadoras o anti-inflamatorias, particularmente en el
tratamiento de enfermedades obstructivas o inflamatorias de las vias
respiratorias, tales como las mencionadas anteriormente en Ila
presente, por ejemplo como potenciadores de la actividad terapéautica
de estos farmacos, o como un medio para reducir la dosificacidn
requerida o los efectos secundarios potenciales de estos fdrmacos.
Los compuestos de |la féormula | en la forma del cristal A 6 B, se
pueden mezclar con el otro farmaco en una composicién farmacéutica
fija, o se pueden administrar por separado, antes, simultdneamente
con, o después del otro farmaco.

Estos farmacos anti-inflamatorios incluyen esteroides, en
particular glucocorticosteroides, tales como budesonida, dipropionato
de beclametasona, propionato de fluticasona, ciclesonida, o furoato
de mometasona, y los compuestos descritos en las Publicaciones
internacionales Nimeros WO 02006879, WO 0212266 y WO 02100879;
antagonistas de LTB4 tales como los descritos en |la Patente de los
Estados Unidos de Norteamérica Namero US 5451700; antagonistas
de LTB4 tales como los descritos en la Patente de los Estados
Unidos de Norteamérica Niumero US 5451700; antagonistas de LTD4
tales como montelukast y zafirlukast; agonistas del receptor de
dopamina, tales como cabergolina, bromocriptina, ropinirola, y 4-
hidroxi-7-[2-[[2-[[3-(2-feniletoxi)-propil]sulfonil]etillamino]etil]-2(3H)-

benzotiazolona y sales farmacéuticamente aceptables de la misma
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(siendo el clorhidrato Viozan® - AstraZeneca); inhibidores de PDE4
tales como Ariflo® (GlaxoSmith Kline), Roflumilast (Byk Gulden), V-
11204A (Napp), BAY19-8004 (Bayer), SCH-351591 (Scherin-Plough),
Arofylline (Almirall Prodesfarma), PD189858 (Parke-Davis), AWD-12-
281 (Asta Medica), CDC-801 (Celgene) y KW-4480 (Kyt;wa Hakko
Kogyo); agonistas de A2a tales como los descritos en las Patentes
Nimeros 1052264, EP 1241176, WO 0023457, WO 0077018, WO
0123399, WO 01680835, WO 0194368, WO 0200676, WO 0222630, WO
02968462, WO 0127130, WO 0127131, WO 9602543, WO 9602553, WO
96828319, WO 09824449, WO 9924450, WO 9924451, WO 9938877, WO
9941267, WO 9967263, WO 8987264, WO 98687265, WO 8987288, WO
9417080, EP 408595A2 y WO 0078774; y antagonistas de A2b tales
como los descritos en la Publicacién Internacional Ndmero WO
02/42298.

Estos farmacos broncodilatadores incluyen agentes
anticolinérgicos o antimuscarinicos, tales como los descritos en las
Patentes Numeros EP 424021, US 5171744 (Pfizer), y WO 01/04118
(Almirall Prodesfarma), pero en particular, bromuro de ipratropio,
bromuro de oxitropio, y bromuro de tiotropio, y agonistas del
adrenoceptor beta-2 tales como salbutamol, terbutalina, salmeterol, y
especialmente formotero! y sales farmacéuticamente aceptables de
los mismos, y los compuestos {(en forma iibre o de sal o de solvato)
de la féormula | de la Publicacién Internacional del TCP Nimero WO
00/75114, cuyo documento se incorpora a la presente como

referencia, de preferencia los compuestos de los ejemplos de la
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misma, en especial un compuesto de Ia férmula:

an forma libre o de sal farmacéuticamente aceptable o de solvato.

Se pueden utilizar combinaciones del compuesto de la
férmula | en la forma del cristal A 6 B, y agonistas beta-2,
inhibidores de PDE4, o antagonistas de LTD4, por ejemplo en el
tratamiento de COPD, o en particular de asma.

Se pueden utilizar combinaciones del compuesto de la
formula | en la forma del cristal A 6 B, y agentes anticolinérgicos o
antimuscarinicos, inhibidores de PDE4, antagonistas de LTB4, por
ejemplo en el tratamiento de asma, o en particular de COPD.

De conformidad con lo anterior, la invencién también
proporciona un método para el tratamiento de wuna condicién
inflamatoria, en particular una enfermedad inflamatoria u obstructiva
de las vias respiratorias, el cual comprende administrar a un sujeto,
en particular a un sujeto humano, que lo necesite, una cantidad
efectiva del compuesto de la férmula | en la forma del cristal A 6 B
como se describe anteriormente en |la presente. En otro aspecto, la
invencién proporciona el uso del compuesto de la férmula | en la
forma del cristal A 6 B, para la fabricacién de un medicamento para

el tratamiento de una condicién inflamatoria, en particular una
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enfermedad inflamatoria u obstructiva de las vias respiratorias.

El compuesto de la formula | en la forma del cristal A 6 B,
se puede administrar mediante cualquier via aproplada, por ejemplo
oralmente, por ejemplo en la forma de una tableta o cépsula;
parenteralmente, por ejemplo intravenosamente; mediante inhalacidn,
por ejemplo en el tratamiento de la enfermedad Iinflamatoria u
obstructiva de las vias respiratorias; intranasalmente, por ejemplo en
el tratamiento de rinitis alérgica; tépicamente a la piel, por ejemplo
en el tratamiento de dermatitis atépica; rectalmente, por ejemplo en
el tratamiento de enfermedad Iinflamatoria del intestino.

En un aspecto adicional, la Invencién también proporciona
una composicién farmacéutica que comprende, como ingrediente
activo, al compuesto de la férmula | en la forma del cristal A 6 B,
opcionalmente junto con un diluyente o vehiculo farmacéuticamente
aceptable para el mismo. La composicién puede contener un agente
co-terapéutico, tal como un farmaco broncodilatador o anti-
inflamatorio como se describe anteriormente en |la presente. Estas
composiciones se pueden preparar utilizando diluyentes o
excipientes convencionales y técnicas conocidas en el campo
galénico. Por consiguiente, las formas de dosificacién oral pueden
Incluir tabletas y capsulas. Las formulaciones para administracién
tépica pueden tomar la forma de cremas, unglentos, geles, o
sistemas de suministro transdérmico, por ejemplo parches. Las
composiciones para inhalacion pueden comprender formulaciones en

aerosol u otras formulaciones atomizables, o formulaciones en poivo
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seco.

Cuando la composicién comprende una formulacién en
aerosol, de preferencia contiene, por ejemplo, un propelente de
hidrofluoroalcano (HFA), tal como HFA134a 6 HFA227, o una mezcla
de los miemos, y puede contener uno o mas co-solventes conocidos
en |la técnica, tales como etanol (hasta el 20 por ciento en peso), y/o
uno o mas tensoactivos, tales como dcido oleico o trioleato de
sorbitdn, y/o uno o mas agentes de voiumen, tales como lactosa.
Cuando la composicién comprende una formulacién en polvo seco, de
preferencia contiene, por ejemplo, al compuesto de |la formula | en la
forma del cristal A 6 B, con un didmetro de particulas de hasta 10
micras, opcionalmente junto con un diluyente o vehiculo, tal como
lactosa, de la distribucién de tamafios de particulas deseada, y un
compuesto que ayude a proteger contra el deterioro del desempefio
del producto debido a Ila humedad. Cuando Ia composicién
comprende una formulacién nebulizada, de preferencia contiene, por
ejemplo, al compuesto de la férmula | en la forma del cristal A 6 B,
ya sea disuelto, o bien suspendido, en un vehlculo que contenga
agua, un co-solvente tal como etanol o propilenglicol, y un
estabilizante, el cual puede ser un tensoactivo.

La invencién incluye (A) el compuesto de la formula | en
la forma del cristai A 6 B en una forma inhalable, por ejemplo en una
composicion en aerosol u otra composicién atomizable, o en un
particulado inhalable, por ejemplo en una forma micronizada, (B) un

medicamento inhalable que comprende al compuesto de la formula |
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en la forma del cristal A 6 B en una forma inhalable; (C) un producto
farmacéutico que comprende al compuesto de la férmula | en la
forma del cristal A 6 B en una forma inhalable, en asociacién con un
dispositivo de inhalacién; y (D) un dispositivo de inhalacién que
contiene al compuesto de la férmula | en la forma del cristal A 6 B en
una forma inhalable.

Las dosificaciones del compuesto de la formula | en la
forma del cristal A ¢ B empleadas en la practica de la presente
invencidn, por supuesto, variardn dependiendo, por ejemplo, de la
condicién particular que se vaya a tratar, del efecto deseado, y del
modo de administracién. En general, las dosificaciones diarias
adecuadas para administrarse mediante inhalacién son del orden de
0.005 a 10 miligramos, mientras que para administracién oral, ias
dosis diarias adecuadas son del orden de 0.05 a 100 miligramos.

La invencion se ilustra mediante los siguientes ejemplos.

50 miligramos del compuesto de |la férmula | se equilibran
en 1 mililitro de isopropanol durante 24 horas a 25°C. El producto se
filtra y se seca. Después de! secado, se obtiene el compuesto de la
formuta | en la forma de cristales blancos.

Las mediciones se hacen mediante difraccién en polvo de
rayos X, y utilizando Cu-K0O,. El patrén de difraccién de rayos X asli

determinado, como esta representado por las |Ineas de reflexién y
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las intensidades de las IIneas mads importantes, se muestra en la

Figura 1, y se caracteriza en la siguiente Tabla 1.

TABLA t

cristal A
20 Intensidad
3.6 mediana
7.3 fuerte
13.4 mediana
14.8 fuerte
18.3 mediana
22.0 mediana
25.8 fuerte
25.9 mediana
28.5 mediana

Ejemplo 2

Preparacién y caracterizaciédn de la forma del cristal B

87 miligramos del compuesto de la férmula | se equilibran

en 2 mililitros de etanol durante 24 horas a 25°C. El producto se

filtra y se seca. Después del secado, se obtiene el compuesto de la

formula | en la forma de cristales blancos.

Las mediciones se hacen mediante difraccién en polvo de
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rayos X y utilizando Cu-kO,. El patréon de difraccion de rayos X asl
determinado, como estd representado por las lineas de reflexién y
las intensidades de |las IIlneas mas importantes, se muestra en la

Figura 2, y se caracteriza en la siguiente Tabla 2.

TABLA 2

Linpas de difracclén de rayos X o Iintensidades para la forma del

gristal B

20 Intensidad
7.2 fuerte
9.3 mediana
12.0 mediana
12.8 mediana
13.1 mediana
14.5 fuerte
17.4 mediana
20.4 mediana
23.2 mediana
25.8 mediana

Ejemplo 3
Proparacién de las formas de cristal A y B en_ diferentes
solventes

B8 miligramos del compuesto de la férmula | se equilibran
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con 1.5 mililitros de una variedad de solventes durante cuando
menos 24 horas en un bafio de agua a 25°C + 0.1. Las soluciones se
filtran y se secan durante 10 minutos al aire. La parte sélida se
investipa mediante difraccién en polvo de rayos X (XRPD) para
identificar la forma de cristal producida. Los resultados se muestran
en la siguiente Tabla 3.

El procedimiento se repite a 50°C + 0.1, ya 70°C + 0.1, y

los resultados se muestran en las Tablas 4 y 5§, respectivamente.
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TABLA 3

Equllibrio con solvente a 25°C

Solvente

XRPD

butanol normal
etanol

acetato de etilo
isopropanol
hexano

heptano

metanol

cloruro de metileno
terbutilmetiléter
tolueno

tetrahidrofurano

lagua

Forma del cristal A
Forma del cristal B
Forma del cristal A
Forma del cristal A
Forma del cristal A

Forma del cristal A

.|Forma del cristal B

Forma del cristal B
Forma del cristal A
Forma del cristal A
Forma del cristal A

Formas de cristal A + B
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TABLA 4

Equllibriec con solvente a 50°C

Solvente

XRPD

butanol normal
etanol

acetato de etilo
isopropanol
hexano

heptano

metanol

cloruro de metileno
terbutiimetiléter

tetrahidrofurano

Forma del cristal A
Forma del cristal B
Forma del cristal A
Forma del cristal A
Forma del cristal A
Forma del cristal A
Forma del cristal B
Forma del cristal B
Forma del cristal A

Forma del cristal A

tolueno Forma del cristal A
lagua Formas de cristal A+ B
TABLA S
Equllibrio con solvente a 70°C
Solvente XRPD

butanol normal Forma del cristal A
etanol Forma del cristal B
isopropanol Forma del cristal A

Estos resultados muestran que la eleccién del solvente

dicta cudl forma de cristal del compuesto de la fdrmula | se forma.
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Ejemplo 4
Estabilidad de las formas de cristal Av B

Las muestras del compuesto de la féormula | en la forma
del cristal A, el compuesto de la formula | en la forma del cristal B,
una mezcla de ambas formas de cristal, y una forma amorfa del
compuesto de la férmula | (obtenida mediante secado por
pulverizacién) se almacenan durante 4 semanas a B80°C bajo
diferentes condiciones, y se analizan mediante difraccién en polvo de

rayos X (XRPD). Los resultados se muestran en la siguiente Tabla 6.

TABLA 6

Estabilidad después de 4 semanas a 80°C

Condiclones Sellado | 768% h.r.* N; N: + o %
ablerto 2%
agua
Forma del cristal A A A A A A
Forma del cristal B B A+B B A+B A+B
Formas de cristal A+B A+B A+B A+B| A+B A+B
Forma amorfa A A A A A

* humedad relativa

Estos resultados muestran que la forma del cristal B
puede convertirse cuando menos parcialmente en el estado sélido, a

la forma del cristal A, cuando se almacena durante 4 semanas 80°C.
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La forma amorfa tamblén puede convertirse a la forma del cristal A.
Esto sugiere que la forma del cristal A @s méas termodinamicamente

estable que |la forma del cristal B.

Ejemplo §
Experimentos de calor de la solucién

El calor de !a solucién de muestiras de las formas de
cristal A y B del compuesto de la féormula | se mide a 25°C en

acetona. Los resultados se muestran en [a siguiente Tabla 7.

TABLA 7

Calor de la solucidn a 25°C en acetona

Forma del cristal Calor de la soluclén (J/g)
A 29.3

B 17.9

Estos resultados muestran que la forma del cristal A tiene
un calor endotérmico de la soluciéon mas alto comparandose con la
forma del cristal B. Esto indica que |la forma del cristal A es mas

termodinamicamente estable que |a forma del cristal B.
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REIVINDICACIONES

1. Un compuesto de la férmula I:
c :
O
——
HO " o]
H, *
CH,
o ¥
a ~
F .

en una forma de cristal B que tiene un punto de fusién, mediante
Calorimetria de Exploraciéon Diferencial, de aproximadamente 270°C
con descomposiciéon simultdnea, a una velocidad de calentamiento de
20°C/minuto, y las siguientes lineas de difraccién caracteristicas (20
en grados angulares + 0.2°) en el patrén de difraccién de rayos X del
mismo: 7.2° 9.3° 12.0° 12.8° 13.1° 14.5° 17.4° 20.4° 23.2°% y
25.8°,

2. Una composicién farmacéutica que comprende, como
ingrediente activo, una cantidad efectiva del compuesto de la férmula
| en la forma del cristal A 6 B como se define en la reivindicacién 1,
opcionalmente junto con un vehiculo farmacéuticamente aceptablie.

3. Una composicién de acuerdo con la reivindicacién 2,
la cual estd en una forma inhalable.

4, El uso de un compuesto de acuerdo con |la

reivindicacién 1, en la forma del cristal A 6 B, para |la preparacién de
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un medicamento para el tratamiento de una enfermedad inflamatoria
u obstructiva de las vias respiratorias.

5. Un método para preparar un compuesto de Ia
formula | en la forma del cristal A como se define en la reivindicacién
1, el cual comprende cristalizar el compuesto de la fé6rmula | como se
define en la reivindicacién 1, a partir de una solucién del mismo en
etanol, metanol o cloruro de metileno.

6. Una forma de cristal del compuesto de la férmula I,
sustancialmente como se describe en la presente con referencia a
cualquiera de los ejemplos.

7. Una forma de cristal del compuesto de la férmula I,
sustancialmente como se describe en la presente con referencia a

cualquiera de los dibujos.
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Form PCT/ROY101 (supplements] shect) (March 2001; reprint January 2003) See Notes o the requart form
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SheetNo. .. 8...

BexNo. VI FPRIORITY CLAIM

The pricrity of the following earlier application(s) is bereby claimed:

Number Whero earlier application is:

Filing date
of eartier application of carlicr spplication Tional
of WTO regional Office receiving Office

(depwimorathyoas) hationel SPRIication: | rogional application:* | interistional applicaticn:

% July 2002 0217504.0 GB
(20.07.02)

item (2)

item (3)

item (4)

item (5)

[C] Purther pricrity claims are indicated in the Supplemental Box.

mmoﬂuBMDmuﬂmthhm:nmﬂmmamﬂﬂdewyofﬁnqu(m
{f the aariier application was filed with the Office which for the purposes of this international appBeation Uy the receiving Office) identified

sbove ax:

O atitems [Jiem) [ iem@ [J tem@ [ tem@ O ieme) Elsuppi:mmnm
* WWhere the earlier application is an ARIPO indicate ot least one country party o the Pariz Convention for the

Proiection
Inclustrial Property or one Member of the Wi wpmmwmwﬁumumm) d

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Choles of Internatioaal Searching Anthority International Searching Authorities are competent ouct the
e il Ky 7 Pt A N o sl ot - o camy

Request to wse resuliy of earfler serch; reference to that search (¥ an exrlier search hax been carvied out by or requested from the
Iermational Searching Awthoriliy):
Date (daymonth/year) Number Country (or regional Office)

Box Ne. VIII DECLARATIONS

The following declarntions are contained in Baxes Nos. VIII (f) to (v) (mark the qpplicoble Number of
check-boey below and indicats i the right colionn the menber of each type of declaration): declamtions
[J BaxNe.vVE@ Declarstion es 1o the identity of the inventor

D Box No. VI (ii) Declaration an to the applicant’s entitlement, ag at the international filing
date, to apply for end be granted a patent

D Box No, VII (jii) Declaration ss to the applicant's entitlement, as at the international filing
date, to claim the priority of the earlier application

[ BoxNe. Vi (iv) Declarstion of investorship (only for the parposes of the designstion of the
United States of Americs)

[0 BoxNo.vim (v) Declaration s to non-prejudicial disclosures or exceptions to lack of novelty  :

Form PCT/RO/10] (third sheet) (July 2002; reprint Jamuary 2003) See Notes to the request form
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BoxNo.IX CHECKLIST; LANGUAGE OF FILING

This intcrustions] applicati P
(')m_ﬂ'brl.ﬂlﬂfdhwingmbu'of

mfﬂ
description (uchﬂ
o raised thore) "

Nl-an®

O sko
O T

(1) I sequence listings
(5) [J tables related thereto

My e e

1 V1] hal
SheetNe. ...5...
n-mmwmm:--enmhdbyﬂurolhﬁng
the applicable check-baxis below dnd Indicate in
w.) the mumber of each tiem):

1. fee calculation sheet
2. O original sepurste power of attomey
3. [0 original geneval power of attorney

4. B eopyow"ohmgy reference mumber,

5. [ statement explaining lack of signature
6.0 rncnl; s) identified in Box No. VI as

7.0 translation of internstional application into
(languags):

li readable form
e ey
bmitted for the purposes of international scarch under
® Dmﬁwmly(lndwtupmoﬂhmmmwm:

(i) [ (onlywhere wq}(ﬂhmﬂ lef coliomwy)
ﬂ of mdurm;-'d.uﬂlubhsglmpyhh:

together with relevant statement as to the identity of the or
@ O wpum“thﬂ:: soquence hm.::-uoudulznwhn:w :

10. [J tables in computer readable form related to sequence listings
(Indicots type and momber of carriers)

® [ copy submitted for the of international search under
Seeum (b-qm)unly(mdmtupmufthemnmll ]

(i) Dﬂmmg w{dﬂﬂhmﬁd&@%
purpouoﬂnlﬂmomlmh Secuonlm.(b-quur) :
gip O bﬁh:ﬂm%:kgmm:u;hm:mwofhmu:

Number
of items | -

ackiitional 11, other (Bpecdfi): - ...ciiiiciiiiie i reennceenana .-
memlmhrwmo - V:
l'lumdtl-dnw.:-whdn Language oI'IIIn'oﬂlle English

BexNa. X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Mhdm hhdlmd‘hmmdhwhﬂdhpu:hﬂldqﬂyﬁum_ﬁuﬁ'hw

in the name of
The

applicanis

10.07.2003 GRUBB, Philip AV 38871
F“ i Dﬂleeui *—
1. Deto of actual receipt of the purparted ) 2. Drawings:
e 280.5 29y o g
Teceived:
3 Mdﬂdmﬂrﬂnhbhﬂhﬂ
ﬂnplnwﬁm:dlpplm

4. Dute of timely of the requi
mur Article 11(2):

[[] oot recaived:

5. latcmational Searching Authority 8 Tranemittal of search copy delayed
(if two or more are competent):  ISA / s D uniil search fee in paid de
For Intcrnational Buresu use only
Date of recaipt of the recond capy
by the International Burean:

Form PCT/RO/101 (last sheet) (Jamuary 2003)

See Notes to the request form
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(12) SOLICITUD INTERNACIONAL PUBLICADA DE ACUERDO CON EL TRATADO DE
COOPERACION DE PATENTES (PCT)

(19) Organizacién de Ia Propiedad Intelectual Mundial
Oficina Intemacional

(43) Fecha de I‘lblindﬁll Internscional
12 de Febrero del 2004 (12.02.2004)

(10) Niimero de Publicacién Internacional
WO 2004/013156 Al

(51) Clasificaclén de Patente Inter.: C07] 33/00, A61K 31/58,
AG1P 11700

(21) Nédmero de Solicitud Inter.: PCT/EP2003/008314

(22) Fecha de Presentacién Inter.: 28 de Julio del 2003
{28.07.2003)

(25) Idioma de Presentacidn: Inglés
(26) Tdioma de Publicaclén: Inglés
(30) Datos de Priovidad:

0217504.0 29 de Julio del 2002 (29.07.2002) GB

(71) Solicltante (para todas los Estados designados excepto AT,
US): NOVARTIS AG [CH/CH]; Lichstrasse 35, CH-4056 Basel
(CH).

(71) Solieitante (sdlc para AT): N S-PHARMA GMBH
[AT/AT]; Bnumner Strasse 59, A-1230 Vierina (AT).

(72) Inventores: y

(75) [Inventores/Solicitantes: JORDINE, Guide [DE/DE];
Lehener Strusse 148, 79106 Preibuwrg (DE). MUTZ. Micheel
[DE/DE]; Mozartstrasse 33, 79104 Freiburg (DE).

(74) Agentes: GRUBB, Philip; Novartis AG, Corporaie
Intetlectual Property, CH-4002 Basel (CH).

(81) Estados Designados (nacional):AE, AG, AL, AM, AT,
AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN<CO,'CR.
CU, CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE,
GH, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC.
LK, LT, LU, LV, MA, MK, MN, MX, NO, NZ, OM, PH, PL.
PT, RO, RU, SE, SG, SI, SK, T, T™M, TN, TR, TT, TZ UA,
US, UZ, VC, VN, YU, ZA, ZW.

(84) Estados Designados (regiomal): patente Eurmsidtica
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). Patentc Europca
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE, 8K, TR).

Publicada:
= Con informe de bisqueda internacional

Para cidigos de dos letras y otras abreviaturas, kacer
referencia a “Notax de Gula sobre Codigos y Abreviaturas”
que aparece al principio de cada emisién regular de la
Gaceia del PCT.

(54) Titule: POLIMORFISMO DE UN DODECAHIDROCICLOPENTA(A) FENANTRENIL ESTER DEL ACIDO

.'l'lOFENCARBOXILICO
(57) Resumen:
Formas dc crisial polimérficas de (65,9R,105,118,

138, 16R, 1 TR)-9-cloro-6-fluoro-1 | -hidroxi-1 7-metoxicarbonil-

10,13,16-trimetil-3-ox0-6,7,8,9,10,11,12,13,14,15,16,1 7-dodecahidro-3H-ciclopenta[s]fenantren-17-iléster  del  dcido 3-
metiltiofen-2-carbox{lico. Las formas de cristal poscen actividad anti-inflamatoria, y tienen muy buena estabilidad. También se

describen métodos para preparar las formas de cristal.
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intcllecinal Property
Organization

Intermatioaa! Burcau |I-IIIIIII|||IIIIIII.HIH
(43) International Publication Date N (10) International Publication Number
12 February 2004 (12.02.2004) PCT WO 2004/013156 Al
{51) International Patent Clussification™: C07) 3300, MUTZ, Michael [DE/DE]; Mozartstrasse 33, 79104
AG1K 31/58, AGIP 1100 Freiburg (DE).
{21) International Application Number: (74) Ageni: GRUBB, Phillp; Novartis AG, Corporate Intellec-
PCT/EP2003/0083 14 tual Property, CH-4002 Base] (CH).

(22) International Flllng Date: 28 July 2003 (28.07.2003) (B)) Designated States (nasional); AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN,.COMCR, CU,

(25) Fliing Language: English CZ, DE, DK, DM, DZ, EC, ER, ES, F, GB, GD, GE, GH,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KF. KR, KZ, LC, LK,
(26) Publication Language: English LT, LU, LV, MA, MD, MK, MN, MX, N1, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SE, SG, SK, SY, TI, T™M,
(30) Priority Data: TN, TR, TT, UA. US, UZ, VC, VN, YU, ZA, ZW.
0217504.0 29 huly 2002 (29.07.2002) GB
(84) Designated States (negional): Eurasian patent (AM, AZ,
(71) Applicant (for all designated States except AT, US): NO- BY, KG. KZ, MD, RU, T}, TM), European patent (AT, BE,
VARTYIS AG [CH/CH]; Lichistrasso 35, CH-4056 Basel BG, CH, CY, CZ, DE, DK, ER, ES, FI, R, GB, GR, HU,
(CH). . IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR).
(71) Applicani (for AT mly)xNOVkmmm-GmH ? Published:
[AT/AT]; Brunner Strasst-59;-A-1230-Vienna (AT). —  with international search report
(72) Iaventors; and For two-letter codes and other abbreviations, refer to the “Guid-

(75) Invenlors/Applicants (for US only): JORDINE, Guido ance Notes on Codes and Abbreviations” appearing at the begin-
[DEDE]; Lehener Strasse 148, 79106 Freiburg (DB).  nming of each regular issue of the PCT Gazerte.

/013156 A1 |10 0 O 0 A

< (54) Title: POLYMORPHIS OF A KNOWN THIOPHENECARBOXYLIC ACID DODBCAHYDROCYCLOPENTA (A)
¢ PHENANTHRENYL BESTHR

—

o {57) Abstract: Polymorphic crystal forms of 3-methylthiophene-2-carboxylic acid (65,9R,108,11S,138,16R,17R)-9-chloro-6-flu-
o aro-11-hydroxy-i7-methoxycarbonyl-10,13, 16-rimethyl-3-0x0-6,7,8,9,10,11,12,13, 14,15,16,1 7-dodecahydro-3H-cy-

clopeniafajphenanthren-17-yl ester. The crysial forms possess anti-inflammatory activity and have very good stsbility. Methods
for preparing the crystal forms are also described.



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
Appicants f's fle reference Notifcation of Transmittal of intemational Search Report

» o soen FOR FURTHER (.F.:rrn PCTABA/220) as well a: where applicable, itemn 5 beiow.
4-32595A/HO 59 ACTION .
Intermational appiication No. intemational fling date (day/monthvyear) (Earliest) Priority Date (day/month/year)
PCT/EP 03/ 08314 28/07/2003 29/07/2002
Applicant )
NOVARTIS AG

This Inlemational Search Report has bean prepared by this Intemational Searching Authadty and Je transmitisd to the applicart
according o Article 18. A copy I8 being transmitted o the Iflemational Bureau.

This imemational Search Raport conslats of a wotal of 5 shoels.

‘ [X] 1t aiso accompanied by a copy of each prior art document cited In this report.
1

. Basls of the eport
a. With regard to the language, the intesnational search was carrded out on the basis of the mtemational application In the
language in which it was filed, uniegs otherwise Indicated, under this ltem.
D the intemational esarch was canied out on the basls of a ransiation of the Inssmational appication fumished to this
Authority (Rule 23.1(b})).

b. With regard to any nucleotide and/or amino acld sequence disciosed in the irlemational application, the intemational search
was caried out on the basis of the sequence sting :

contained In the international appiication In writien form.

fed togather with the intemational application In computer readable form,
fumnished subsaquently to this Authority In written form.

fumished subsecuently to this Authortty In computer readble form.

the etatement that the subsequently furnished wiitten ssquence listing does not go beyond the diaclosure In the
Intarnational application as (Bad has been fumished.

the statamant that tha iInformation recorded In computer reaciabla form Is identical to the written saguence lleting has baen
fumished

Cortain claima were found unsearchable (See Box I).
Unity of invantion is lacking (s6e Box II),

Ox O 00000

4. With regard to the title,
[T] thetextisapproved as submitted by the applicant.
[X] thetext has beon eetablished by this Authorlty to read as follows:

POLYMORPHIS OF A KNOWN THIOPHENECARBOXYLIC ACID DODECAMYDROCYCLOPENTA (A)
PHENANTHRENYL ESTER ’

5. With regard to the sbetract,

@ the Wxt Is approved as submitied by the applicant.

l:' the iext has been establiehed, according % Rule 38.2(b), by this Authority as it appears in Box lil. The applicant may,
within one month fram the dale of maliing of this Intemational search report, submit comments 10 this Authority.

6. The figure of the drawings I be published with the abstract Is Figure No.
[[] assupgesied by the appicant. [X] Noneorthe ngures.
D bacause the appican falled to supgest a figure.
[J because tis igure betier characterizes the Invention.

Form PCT/ISA/210 (firet shaat) {July 1898)



INTERNATI NAL SEARCH REPORT
intamational Application No

PCT/EP 03/08314

1PC 77 007032700 | RA6IK31/58  A61P11/00
According 10 Ilamational Patent Classification (°C) or to both national clessiicalion and IPC
R. FIELDS SEARCHED
Minimum documanialion searched {ciessificafion sysiam followed by clasaification symbois)
IPC 7 CO7Jd A61K A61P
Documentation searched other than minimum documentation to the exien that such documents am includad In the fMokis ssarchad
Elactronic data base consullad during the remalional search (name of dafa basg and, whem praciicel, saarch terms used)
EPO-Internal, WPI Data, PAJ, BEILSTEIN Data, CHEM ABS Data
€. DOCUMENTS CONSIDERED TO BE RELEVANT
. | Category* | Custion of document, wih indication, whars appropriate, of 1he relevani passages Ralgvani to claim No.
X,Y WO 02 00679 A (NOVARTIS ERFIND VERWALT 1-6
GMBH; NOVARTIS A6 (CH); BEATTIE DAVID
{(6B)) 3 January 2002 (2002-01-03)
cited in the application
Abstract; page 26, last paragraph; claims
12,13; page 12, paragraphs 2 and 3.
Y HALEBLIAN J ET AL: "PHARMACEUTICAL 1-6
APPLICATIONS OF POLYMORPHISM"
JOURNAL OF PHARMACEUTICAL SCIENCES,
AMERICAN PHARMACEUTICAL ASSOCIATION.
WASHINGTON, US,
vol. 58, no. 8,
1 August 1969 (1969-08-01), pages 911-929,
XP002020518
ISSN: 0022-3549
the whole document
m Further documants are isted in the continuation of bax C. D Patent tamilly members are lsted in annex.
e ———— T i o it s o It g e
e Do f petiakar roanca” " "Heh 8 ok ghed o understand the principle of theory iy the
"E* earfler documant bt putiished on or sfier the international "X document of particular relevance; the clained nvention
fiing dole cannol be considered novel or camol be conaidered 1o
“L" ﬁlﬁ# ﬂllwl:lmﬂnm“d;iﬂlﬂ Involve an inventive step when the document s takon alone
citadion or othar spacial reason (a8 specfied) Y ROt o COnEared 1o BVotve o hrvarilva .Jl“pmnﬂn
0" dotaament refaring to an oml disclosure, use, exhiblion or document is combined with one or more other such docu-
olher means mants, such combination being obvious 16 a pamson sidied
"P* document pubiished prior {0 the Inismational fing date but In the art
islar than he priorlly dale claimed *a" documant member of the same pateni famiy
Date of the actual compialion of the inlemational ssarch Date of maiing of tha Infermational search repen
11 November 2003 27/11/2003
Name and malling adcireas of the ISA Authorized officer
Patgrd Ofica, P.B. 5818 Patentiaan 2
NL - 2280 HVY R
ToL (9170 200, . 31 651 g Wefsbrod, T

Fom PCTASAZNG (second sheal) (uly 1062)



International Appiication No. PCTEP .03 08314

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2
Claims Nos.: 7-8

The vague phrase "substantially as herein described” used in claims 7 and
8 1s so unclear (Article 6 PCT) that a meaningful search is impossible
for these claims.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
. receipt of the search report or during any Chapter II procedure.




Inemational application No.
INTERNATIONAL SEARCH REPORT _ PCT/EP 03/08314

T3

Box1 Observations where certsin claims were found unseerchebie (Coniinustion of item 1 of first sheet)

1. D Claims Noe.:
becaunss they relats to subjact matter not required to ba saarched by this Authority, namely:

2. II] Claime Noe.: 7-8
because they relate to paris of the Iniemational Application that do not comply with the prescribed recrdraments to such
an axtent that no meaningful Intemational Search can be carried out, spacifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3 D Clalims Nos.:
because they are dependent claims and are not drafted In accordance with the second and third eemences of Ruie 6.4(a).

This International Search Report has not bean estabiished in respect of certain caime under Ariicle 17(2)(a) for the foliowing reasons:

‘nl Observations where unity of Invention s lacking (Continustion of hem 2 of first sheet)

This interational Baarching Authortty found mutiple inventions In this International application, as followe:

1. Az all requirad additional search fees ware timely pald by the apgiicant, this international Search Report covers all
szarchable claims.

2 D As ail ssarchablo ciaims could ba searched without eflort justitying an additional fae, this Authority did not invite payment
of any addiional {es.

‘. As only some of the required addiional search fees were timely pald by the applicant, this Intemational Search Report
covers only those claims for which feas were paid, epecifically claims Nos.:

4. I:I No required additional ssarch fees were imaly paid by the epplicant. Consequently, this intemational Search Report I8
restricted i the invention first mentioned In the claims; It Is covered by claima Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s prolest

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of firgt sheet (1)) {July 1898)



INTERNATIONAL SEARCH REPORT

Information on patent family members

intemnational Applieation No

PCT/EP 03/08314

Patent document Publication Patent family Publication

clted in search report date member(s) daw

WO 0200679 A 03-01-2002 AU 8389101 A 08-01-2002
BR 0112068 A 01-+04-2003
CA 2412541 Al 03-01-2002
CN 1439018 T 27-08-2003
Cz 20024203 A3 16-04-2003
WO 0200679 A2 03-01-2002
EP 1299409 A2 09-04-2003
HU 0300783 A2 28-07-2003
NO 20026253 A 18-02-2003
US 2003158163 Al 21-08-2003

Form PCTASAZZ10 (oaterd tamily amnax) (huly 1962)
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The demsand st ba flied directly with the competent International Prebwinay Exenining Awthorilty
with che ane chasen by the applicant. The full mame. or two-leter code of that Ashortty mey be indicated by the applicant on the Bne below:

or, if wo or more Authorities are

IPEA/
PCT CHAPTER II
DEMAND
under Article 31 of the Patent Cooperati .
The undersigned requests that m:mmi-mhnhm lp:iﬁ%uwbeﬂlembjectof
international preliminary examination ng to the Patent Cooperation Treaty.
For International Preliminary Exsmining Authority use only
Identification of IPEA l Duts of receipt of DEMAND _
BaxNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION m&%‘sﬂ: reference
International application No. International filing date (dawimonchiyear) | (Earlicst) Plic;i;y‘ldlll; w)
. 28 July 2003 ' u
PCT/EP 03/08314 {28.07.03) (29.07.02)
Title of iovention

POLYMORPHIS OF A KNOWN THIOPHENECARBOXYLIC ACID
DODECAHYDROCYCLOPENTA (A) PHENANTHRENYL ESTER

Box No.I APPLICANT(S)

Name and address:

Novartis AG
Lichtstrasse 35
4056 Basel
CH

S I T S e

[ Facsimile No.

Telephone No.
+4161 324 11 11

+4161 322 75 32

Teleprimter No.

Applicant's regirtration No. with the Office

1230 Vienna
AT

State (that ix, counsry) of nationality: Statc (that is, conantry) of residence:
CH CH

Name and address: (Faudly savs followad by given mane; for « lagal eniliy, full qfficial desigvation. The avlsrees must incisle postal code and wame of canary)

Novartis Pharma GmbH
Brunner Strasse 59

JORDINE, Gulde

791086 Freiburg
DE

State (thar ix, country) of nationality:
AT

Lehener Strasse 148

AT

State (that i, country) of residence:

Name and address: (Family nans followed by ghvn nome; for o legal entity, full official designation. The axidrexs waxt inchale pastal cods and wone of couniry)

State {that ix, country) of nationality: State (that s, coumiry) of residence:
DE DE
=

IZI Further spplicanty are indicated on a continuaticn sheet.

Form PCT/IPEA/401 (first sheet) (January 2004)

See Noles o the demand form



International spplication No.
Shet No. 2. PCT/EP 03/08314

Costinustion of Box No. II AFPLICANT(S)
{none of the foliowing nb-boroes ix used, this shees shovkd not be includied in the demand.

Name and address: Fomily nome foliowed ly given wae: for o icgal ontity, il official designation. The adciraxs st iaclucde postal cods and scme of cowry,)

MUTZ, Michael
Mozaristrasse 33
79104 Frelburg
DE

State {that Iy, cnntry) of nationality: State fthat is, conmtry} of residence:
DE DE

Name and address: (Family name followad by given namns; for a legol euily, Al gfficiol duignetion. The colrum sant inchule postel code snd 7eme of cowiry)

State fthat ir, country) of nationality: Starc fthat is, country) of residence:

Nama and address: Fauily mome followad by given nams; for a lagel entiy, full qfficial deigravion. The ackdress wasss Inchuds possal code ond name of coery)

State {tkat is, conmatry) of nationality: State (Whet is, cosatry) of residence:

Name and address: (Famlly o fallwad by given sons; for a iegal entity, fill officie] duignation. Tha ackien mst inchels postel code and nass of coantry)

State fhat is, coamiry) of nationality: State fthat is, coamtry) of regidence:

|:| Puarther applicants are indicated on another continuation sheet.

Form PCT/IPEA/401 (contirmation sheet) (January 2004)

See Notes 1o the demand form



Intcrational spplication No. -
St No. . PCT/EP 03/08314

Box No.TII AGENT OR COMMON REPREEENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent D COIMON representative .
end[)] has been sppointed carlier snd represents the spplicant(s) slao for intematione] preliminery examination.
D is hereby appointed and any earlier sppointment of (an) agent(s)/common representative is hereby revolod.

] ;:.;'hﬂeby. i mﬁﬂuﬂyf:hme;ﬁb:uthwmmAuw.hﬂﬁmb

Nxme and addresy: (Family nass follawsd by givas nawe; for o legnl entlty, full official designation. | Telephone No.
Rl Sl STty i) +4161 324 11 11

GRUBB, Philip | Facsimile No.

Novartis AG +4161 322 75 32

Corporate Intellectual Property Teleprinter No.

4002 Basel

CH Agent'a registration No. with the Office

[ 320 above i o st o i poeial sharea o whih crresponazace Baosid bo st T e e e

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendmentn: *

l. The applicant withes the intemational preliminary examination to start on the baxts of:
[¥] the internarional application as originally filed
the description aa originally filed

as ermnended under Article 34

g originally filed
as amended under Article 19 (together with any accompenying statement)
as smended ander Article 34

as originally filed
as amended under Article 34

the claims

the drawings

EIE] 000 04

2, D mlpphummlhumymdmmﬂﬂndmmhrmmmmhwnm

3 mﬁuﬂnﬂtufhmﬂmﬂwelhﬂnwmmhmbhmduﬂhmdh
D npph:ﬁcthnelumtunMMeﬂl(d)
4, icant exprossly wishes the international preliminsry examination to start earlier than st the expirstion of the
appl time limit under Rule 54bs.1(s). "

* Whee no check-box is marked, preliminary examination will start o the basiz of the intemational spplication
u 3 hdt.l'.wtuu dmn!h:dmuhmw end/or amendments of the intermational application
34 are received Intcrnational Examining before it has to draw up a written opinion
by
wummmmmunm

Languags for tha purposes of international prellminary examination: E“Gl""h .......................................
which is the languags in which the international application was filed.
[[] which is the language of a translation furnished for the purposes of international search.
|Z| which is the language of publication of the international application.
D which is the language of the translation (to be) furnished for the purposes of international preliminsry examination.

Bax No.¥V ELRCTION OF STATES

Ths filing of this demand constinutes the election of all Contracting States which are designaied and are bound by Chapter 11 of the
ICT.

Form PCT/IPEA/40] (second sheet) (Jenuary 2004) Ses Notes to the demand form
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Tuteratinal applicatidns No. -

St Y. . 4 PCT/EP 03/08314
BoxNe. VI CHECK LIST
The demand is sccompenied by the following clements, in the langnage refarred w For Intornational Prelbninary
MN&IV.;hmzmmﬁnﬂmm: o Bxramining Authority use onty
recvived pot received
. translation of intermational spplication sheety | (|
2. amendments under Article 34 sheots (I O
3. copy (or, where required, translation) of
amendments under Articlo 19 sheets O O
4. copy (or, whexre required, translation) of
statement under Article 19 sheets D E'
S. letter theets O O
6. other Gpecif) sheets |:I O
The demnand is also sccompanied by the item(s) marked below:
1. ] fee caloulation sheet 5.[] statement explaining lnck of signature
2 [ original scparate power of attorncy 6.[] sequence linting in computer readabis form
3.[] original gensral power of sttomeay 7.(] ibles in computer readable form related to
4.[] copyof gencml power of stiomey; lising
reference number, if any: - 8. other (epeciiy:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o each rignature, indicsis the nams of the persom signisg el tie copacily in wiich the persan signs (i pach coparity s net plvicss from reading the demend).

In the name of the applicants, the representative

16.02.2004 GRUBSB, Phillp AV 36671 + 46171

For Intemational Preliminery Fxamining Authority use caly

1. Duie of sctoal receipt of DEMAND:

2. Adjusted dats of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

S.D The date of receipt of the demand iy AFTER the S.D'nudneofm:iploflhehnndilmm:
expiration of 19 manths from the priority date and expimtion of the time limit under Rule 54Aés. 1(a) and
item 4 or 5, below, does not spply. item 7 or §, below, does not apply.

(] Theapplicant has becn informed accordingly. | 7, [] Thedemofreceiptafihe damand is WITHIN the e
Limmit under Role S42ér, 1(s) as extended by virtue of

4.D The date of receipt of the demand is WITHIN the tizne Rule 80.5,
limit of 19 months from the priority date a3 extended
by virtue of Rule 80.5. 8. D “”“"”?&?“ﬁ“‘hﬁ,‘""'f?’ﬁ
s Although the date of receipt of the demand is afier the . if the tims lmit under Rule 54bis.1(a
D iration of 19 months the pri date, the delay in amrival is EXCUSED pursusnt 1o Rule
gy in arrival is EXCUSED pursuant to Rule 2.

For Internationa] Buresu use only

Demgnd received from [PEA on:

Form PCT/IPRA/40] (last showt) (Jamary 2004) Sec Notes 1o fhe demand form
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT -
(PCT Article 36 and Rule 70)

‘ ——
?{.1. g
Appiicant's or agents fie referance See Notification of Transmiitel of infemational
4-32595AHO 59 FOR FURTHER ACTION o e e mination Report (Form PCTAPEAM 16)
Intamational appiication No. Intemational Ming date (dayénontiviear) Priceity date (daysinonthyear)
PCTEP 0308314 28.07.2003 29.07 2002 i
inemnational Padent Clasalfication {IPC) or both national classiication and IPC
CO07J43300
—
NOVARTIS AG et al.

1.  This Intemational preflminary examination repori has been prepared by this Intemational Preliminary Examining
. Authority and Is transmitted to the applicant according to Arlicle 38.
2.

This REPORT conelets of a 1olal of B shests, including this cover sheet.

&  This report Is also accompanied by ANNEXES, l.e. sheets of the description, claims andbr drawings which have
been amended and are the basis for thia report andbr sheets contalning rectifications made before this Authority
{se@ Rule 70.16 and Section 607 of the Adminisirative Instructions under the PCT).

These anmaxes consist of a total of 1 sheels.

3. This repert sontalns indications relating io the following items:

I B Basieof the oplnion
N 0O Prorty .
Il E  Nonestablishment of opinion with regard to novelty, inventive siep and Industrial applicabilty
W 0O Lackofuniy of Invention
. V [E Reasonod statement under Rule 58.2{a)il) with regard to novelty, Inventive step or industrial applicabliity;
chations and explanations supporting such statement
VI 0O Certaln documents cited
VIt O Certain defects in the Intemational application
Vil O  Cerlain observations on the intemational applcation . v g
Dale of eubmission of the demand Data of completion of this report
18.02.2004 15.10.2004
Name and mailing acddress of the intermnationeal Authordzed Officor ;
prefiminary axamining authorty: : /'“»
3 D-80268 Munich Weisbrod, T i Q)
Tel +49 89 2399 - 0 T 523856 epmu d ,l
Fax +48 80 2390 - 4485 Telephone No. +49 89 2309-8931 \_p

m PCTAPEA/400 (Cover Sheet) (January 2004)
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INTERNATIONAL PRELIMINARY .
EXAMINATION REPORT : International application No. PCT/EP 0308314

I. Basls of the report

1. With regard to the elements of the international application (Replacemnent sheets which have been fumished o
the recelving Oifice in response to an Invitation under Arlicle 14 are referred 1o in this report as “originally filed”
and are not annexed io this report since they do not contain amendments (Rules 70.16 and 70.17)).

Description, Pages

1-12 ] as originally filed

Clalma, Numbers

1-7 . filed with telefax on 05.10.2004
Drawings, Sheets

" as originally filed

2. With regard to the language, afl the elements marked above were available or fumished to this Authority in the
language in which the intemational application was filed, unless otherwise indicated under thia item.

These slements were available or fumished to this Authority in the following language:  , which is:

[J the language of a translation fumished for the purposes of the intemational search (under Rule 23.1(b)).
] the language of publication of the international application (under Rule 48.3(b)).

0 the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andbr amino acld sequence disclosed in the international application, the
intemational prefiminary examinetion was castied out on the basis of the sequence listing:

contained In the intemational application in written form.

filed together with the intemational application in computer readable form.

furnished subsequently to this Authority In written form.

furnished subsequantly to this Authorfly in computer readabie form.

The statement that the subsequently fumished written sequence fisting does not go beyond the disclosure.
in the illemational application as filed has been fumished.

O The staternent that the information recorded in computer readable form s Identical to the written sequence
fisting has been fumished.

4. The amendments have resulted in the cancellation of:

CogQoaag

O the description, pages:
O the claims, Nos.:
0 the drawings, sheets:

Form PCTAPEA/ 409 (January 2004)



INTERNATIONAL PRELIMINARY .
EXAMINATION REPORT Iintemational application No. PCTEP 0308314
5. 0 This report has been established as it (some of) the amendments had not been made, since they have

been considerad to go beyond the disclosure as filed (Rule 70.2(c)).
(Mywmmgsmmmmbemmmmm 1 and annexed fo this
report,

6. Additional observations, i necessary:

Il.. Non-establishment of opinion with regard 1o novelty, Inventive step and industrial applicability

1. The questions whether the claimed invention appears to be novel, 1o involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect.of:

O
®

0

the entire international application,
claims Nos. 6,7
because:

the sald international éppllcaﬁon, or the sald claime Nos. relate to the following subject matter which does
not require an intemnational preliminary examination (specify):

. the description, claims or drawings (indicate particular elements beiow) or said claims Nos. 6,7 are 80

unclear that no meaningful opinion could be formed (specify):
ses separate sheet

the claima, or sald claims Nos. are so Inadequately supported by the description that no meaningful opinion
could be formad.

no intemational search report has been established for the said claims Nos. 6,7

2. A rﬁe;anhgful intemational preliminary examination cannot be carried out due to the failure of the nucleotide and/
claraminoacld sequence listing to comply with the standard provided for in Annex C of the Administrative
nstructions:

0
O

the written form has not been fumished or does not comply with the Standard.
the computer readable form has not been fumished or does not comply with the Standard.

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or Industrial applicability;
chatlons and explanations supporting such statement

Fau n

1. Statement
Novelty (N) Yes: Claims 1-5
No: Claims
Inventive step (IS) Yes: Claims
No: Claims 1-5
Industrial applicability (1A) Yes: Claims 1-5

No: Claims

2. Citations and explanations

Form PCTAPEA/ 400 (January 2004)
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see separate sheet

Form PCTAPEA/408 (January 2004)
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INTERNATIONAL PRELIMINARY International appllcatlon No. PCT/EP 03108314
EXAMINATION REPORT - SEPARATE SHEET

Beltem|
Basls of the opinion

During the procedure the applicant has filed an amended set of claims. In amended
claim 1 reference to crystal form A of compound (I) has been deleted, and original claim
5 {directed to a process for preparing form A of compound I) has been deleted. The
amendments comply with the requirements of Aricle 19(2) and 34{2)(b) PCT.

The application is now directed to

(i) crystal form B of a thiophenecarboxylic acld cyclopenta[a]hydmphenanthmnyl
ester (l) (claim 1),

(i) a phamaceutical composition comprising these crystal forms (claims 2-3),

(i) the medical use of these crystal form (claim 4),

. (iv) a method for preparing crystal form B of compound () (claim 5), and

(v) acrystal form (i.e. at least the forms A and B) “substantially as herein described

with reference to the examples resp. drawings" (independent claims 6 and 7).

Be Item il
Non-establishment of opinion with regard to novelty, inventive step and Industrial

applicabllity

The ISA has not issued a search report for claims 6 and 7. No Intemational Preliminary
Examination has thus been carried out with regard to novelty and inventive step for
subject-matter which is not covered by the search report (cf. Rule 66.1(e) PCT).

Beltem V |
Reasoned statement under Rule 66.2(a){ii) with regard to novelty, inventive step

" or industrial applicability; citations and explanations supporting such statement

1 Reference is made to the following documents.

*

D1: WO 02/00879 A, 03.01.2002; cited in the application.
D2: Haleblian, J.; McCrone, W. J. Pharm. Sci. 1969, 58, 911-929.
- D3: Caira, M. R. in Topics Curr. Chemistry 1998, 198, 163-208.

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-Aprll 1997)
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INTERNATIONAL PRELIMINARY Imemational applicat;on No. PCT/EP 03/08314
EXAMINATION REPORT - SEPARATE SHEET : -

D1 discloses the present compound () (example 26), the corresponding
pharmacetutical composition and its medical use (claims 12, 13; and page 12,
paragraphs 2 and 3). In this context, the document describes a method for
preparing compound (I) comprising its crystallisation from isopropanol as final
process step (page 26, last paragraph). Crystallisation conditions other than the
solvent (e.g. concentration or temperature profile) are not reported in D1.

if the claimed product and the known product are identical except for the
parameters through which the claimed product is defined, the onus lies with the
applicant to substantiate novelty over the product of the prior art. This would also
apply if the claimed product was obtained by a process different from that of the
prior art. In the present case, howsver, the applicaticn shows already that
equilibrating compound (l) at room temperature in methanol, ethanol, and

@  dichioromethane lsads to the claimed crystal form B, whersas equilibrating
compound () at room temperature in isopropanol affords the crystal fom A. The
different identity of both forms is shown by the XRPD's of the present figures 1
and 2. In view of the experimental results of the present application and the lack of
any further crystallisation conditions in D1, it appears justified to conclude that the
procedure of D1 affords compound (I} in the crystal form A, whereas the present
claims 1-5 relate to the crystal form B. Hence, the present claims 1-5 appear novel
vig-&-vis D1.

D2 and D3 relates to polymorphism of organic compounds. The documents-are -
not relevant to the question of novelty of the application, because compound (I) Is
not disclosed therein.

3 Inventive Step

3.1 The application describes the preparation and characterisation of the crystal forms
A and B of compound (}), which are useful in treating antiinflammatory conditions.
Furthermore, the application states that some ("of the two") crystal forms have.
very good stability, facilitating their use in the preparation of pharmaceutical
dosage forms (the application, page 1). .

3.2 D1 discloses compound (l) (crystallised from isopropanol and considered to
represent the present crystal form A) as an inhibitor of TNF-alpha synthesis and
its use in the manufacture of a medicament for the treatment of an inflammatory
condition. D1 is thus considered to represent the most relevant state of the art. .

Form PCT/Separats Shaot/408 (Sheet 2) (EPO-April 1897)
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EXAMINATION REPORT - SEPARATE SHEET

33

According to the experimental results presently on file the claimed crystal foorm B
differs from form A of D1 through certain physicochemical parameters (which is to
be expected for polymorphs). In view of D1 the problem underiying the application
is seen in the provision of a further crystal form of compound (1) useful for the
preparation of phammaceutical dosage forms for the same therapeutic application.

Since the phamaceutical effect of a pharmaceutical active ingredient (in the
present case the antiinflammatory activity of the present compound |) is based on
its molecular structure rather than on its solid state properties, the present claimed
crystal form B of compound (l) is merely an obvious altemnative of the crystal form
of D1 for the same therapeutlc appllcatlon In the absence of any gubﬂam]gg

glmmgd_qnﬁtamlm_ﬂ in comparison wnh the crystal form A of D1 no lnventlve
step would be acknowledged for the claimed crystal form and subject matter
referring to this crystal form. Consequently, the present claims 1-5 do, at present,
not involve an inventive step.

In this context the applicant is reminded that according to the common general
knowledge of a person skilled in the art most substances when investigated for a
sufficlently long time reveal more than one polymorph. Furthermore, in the
phamaceutical industry the systematic investigation of polymorphism is routine
practice (cf. D3, page 165, last paragraph to page 166, first paragraph). Mere

_different properties conceming the solubility, bioavailability, density, melting point,

or chemical reactivily of the claimed crystal form in comparison with the corres-
ponding properties of the known crystal form would be insufficient to establish an
inventive step, because such different properties can be readily expected by the
person skilled in the art (cf. e.g. D2; or D3, page 164, paragraph 1; and page 165,
paragraph 2). The diffraction pattem and the melting point with simultaneous
decomposition of the claimed crystal form B (with melting and decomposition
occurring at 270 °C compared to 264 °C for form A) does not appear relevant for
its therapeutic application or processing and, is therefore unsuited to establish an
inventive step. Equally, the unpredictability of the diffraction pattemn and melting
point of a new polymorph is irrelevant for the assessment of inventive step.

If the applicant, however, would submit that the problem underlying the application
was the provision of an improved |.e. thermodynamically more stable crystal form
of compound (1), then it is noted that at present no argument has been provided
that the claimed crystal form B is in fact thermodynamically more stable than the

Form PCT/Separate Gheet/408 (Sheet J) (EPO-Aprl 1997)
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INTERNATIONAL PRELIMINARY ~ Intemational appllcatnn No. PCT/EP 03/08314
EXAMINATION REPORT - SEPARATE SHEET , :

i

crystal form A of D1. Under these circumstances, the only basis for accepting that
the claimed crystal form would solve the problem posed (i.e. being
thermodynamically more stable), would be common general knowledge. The
same common general knowledge, however, would be similarly applicable to the
assessment whether the solution of the technical problem is to be considered -
obvious. Hence, in the absence of any substantiation of the technical effect and
any instructions how said effect has been assessed, no inventive step would be
acknowledged for the claimed matter.

In this context it is furthermore noted that from the higher melting point of the
crystal form B alone (without knowing the interrelationship of the crystal forms A
and B), it cannot be concluded that the crystal form B would be thermodynamically
more stable than the crystal form A, because only in menotropic polymorphic

. systems the high melting form is at all temperatures thermodynamically more
stable than the low meiting form. in enantiotropic systems, however, the low
melting polymorph Is the thermodynamically stable form below the transition
temperature, whereas the high melting form is the thermodynamically stable one
above the transition temperature. Consequently, it is at present not evident wether
the claimed or the known crystal form of compound (l) is the thermodynamically
stable one and at which temperature.

4  Deficlencies of the Application under Article 6 PCT
Claims 7 and 8 are to be objected under Article 6 in combination: with Rule 6.2(a)

PCT for referring to the description. In addition the vague phrase "substantially as
herein describéd” renders the claims incomprehensible.

Form PCT/Separate Sheet/409 (Shesi 4) (EPO-April 1997)
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- CLAIMS

1. A compound of formula I

L

in'a crystal form B that has a meltiog point, by Differential Scanning Calorimetry, of about

Ay oy w

270°C with simultancous decomposition, at a heating rate of 20° C/min and the following
characteristic diffraction lines (20 in angular degrees + 0.2°) in the X-ray diffraction pattern
thereof: 7.2°,9.3% 12,0%,12.8", 13.1°, 14.5", 17.4", 20.4", 23.2° and 25.8".

2 Aphmuiﬁdmpoﬁﬁmmmpﬁﬁn&uuﬁwhgedimqm:ﬂecﬁnu&bmtoﬁh
compound of formula I in crystal form B as defined in claim 1, optionally together with a
pharmaceutically acceptable carrier.

3. A composition according to claim 2, which is in inhalable form.

4. The use of a compound according 10 claim 1 ia erystal form B for the prepacation of a
medicament for the treatment of an Inflammatory or obstructive airways disease.

5." A method of preparing a compound of formula [ in crystal form B as defined in claim 1
which comprises crystallising the compound of formula I as defined in dlaim 1 from a solution
thereof in ethanol, methanol or methylene chloride.

6. A crystal form of the compound of formula I, substantislly as herein described with
reference to any of the Examples.

7. A crystal forn of the compound of formula I, substantially as herein described with
reference vo cither of the drawings.
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1.  This writlen opinion Is the aecond drawn up by this International Preliminary Examining Authority.

2. This opinion contains indications relating to the following tems:
| Basls of the opinion
N 0O Priorty
Il & Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
IV O Lackof unity of Invention
V B Reasoned staternent under Rule 88.2(a){il) with regard to novelty, inventive step or industrial appRcabifity;
_ citations and explanations supporting such staternent
VI 0O Cenain documents cited
Vi 0O Cenain defects In the intsmational application
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For the form and the language of the amendments, see Rulas 68.8 and 88.9.
Also: For an ackiitional nity io submit amendments, ase Rule 66.4.

For the sxaminer's cbiigation to consider amendments andbr arguments, sea Rule 88.4 bis.
For an informal communication with the axaminer, ses Rula 88.6.

i no reply Is flled, the Inlemational preliminary examination report will be astablished on the basis of this opirdon.

4. The final date by which the intemational preliminary
examination report must be sstablished according to Rule 69.2 Ia: 28.11.2004

Name and mallin Iadﬂ!uolﬂhmrmlhnal Authorized Officer
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WRITTEN OPINION Intemnational application No. PCT/EP 0308314

I. Basis of the opinlon
1. With regard to the elements of tha international application {Replacement sheeis which have been fumnished to

the receiving Office in response fo an invitation under Article 14 are referred io in this opinion as “originally
filed"):

Description, Pages
1-12 as originally filed

Claims, Numbers

1-8 as originally filed
Drawings, Sheets
A as originally filed

2. With regand to the language, all the elements marked above were available or fumished to this Authority in the
language in which the intemational application was filed, unless otherwise indicated under this tem.

These elements were available or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purposas of the intemational search (under Rule 23.1(b)).
O the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regand to any nuclectide and/or amino acid sequence disclosed in the intemational application, the
intemational preliminary examination was carried out on the basis of the sequence listing: -

O contained in the intemational application in written form.

filed togather with the intemational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Autharity in computer readable form.

The statement that the subsequently fumished written sequence listing doss not go bayond the disclosure
in tha intemational application as filed has been fumnished.

The statement that the information recorded in computer readable form s identical to the written sequence
listing has bean fumished.

amendments have resulted in the cancellation of:

O OoOogoaQg

the description, pages.
the claims, Nos.:
the drawings, sheets:

EIDEIEIil

This opinion has been established as if (some of) the amendments had not been made, since they have
been considerad fo go beyond the disclosure as filed (Rule 70.2(c)).

6. Additional observations, if necessary:

Form PCTAPEA/408 {January 2004)



WRITTEN OPINI N Intemational application No. PCT/EP 0308314

{il. Non-establishment of opinlon with regard to novelty, inventive step and industrial applicabliity

1.

The questions whether the claimed invention appears to be novel, ta involve an inventive step (to be non-
obvious), or to be industrially applicable have not been and will not be examined in respect of:

0
=

0

the entire international application,
claims Nos. 7-8
becausa:

the said intemnational application, or the said claims Nos. relate to the following subject matter which does
not require an intemational preliminary examination (specify):

the description, claims or drawings (indicate particular elements beiow) or sald claims Nos. are 8o unclear
that no meaningful opinion could be formed (specify).

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has been established for the sald claims Nos. 7-8

A written opinion cannot be drawn due to the failure of the nucleotide and/or amino acid sequenca listing to
comply with the Standard provided for in Annax C of the Administrative Instructions:

O the written form has not been fumished or does not comply with the Standard.
O the computer readable form has not been fumished or does not comply with the Standard.
Reasoned statement under Rule 662(a)(il) with regard to novelty, Inventive step or industrial
applicability; citations and explanations supporting such statement
. Statement
Novelty (N) Claims 1-5
Inventive step (IS) Claims 1-6
industrial applicability (1A) Claims
Citations and explanations
see separate sheet

Form PCTAPEA/408 (Jenuary 2004)



WRITTEN OPINION International application No. PCT/EP03/08314
SEPARATE SHEET T

Be ltem |
Basis of the opinion

The application is directed to

() crystal forms A and B of a thiophenecarboxylic acid cyclopentafalhydrophenan-
threnyl ester (J) (claim 1),

(i) aphamaceutical composition comprising these crystal forms (claims 1-2),

(iii) the medical use of these crystal forms (claim 4),

(iv) a method for preparing crystal form A of compound (l) (claim 5),

(v) a method for preparing crystal form B of compound (J) (claim 6), and

(vi) the said crystal forms "substantially as herein described with reference to the
examples resp. drawings® (independent claims 7 and 8).

Be ltem Ili
N n-establishment of opinlon with regard to novelty, inventive step and industrial

applicability

The ISA has not issued a search report for the claims 7 and 8 (cf. search report). No
Intemational Preliminary Examination will thus be camied out with regard to novelty and
inventive step for subject-matter which is not covered by the search report (cf. Rule

66.1(e) PCT).

Re ltem V
Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
or Industrial applicability; cltations and explanations supporting such siatement

1 Reference is made to the following documents. D3 has not been cited in the
search report; a copy Is thus annexed to this communication.

D1: WO 02/00679 A, 03.01.2002; cited in the application.

D2: Haleblian, J.; McCrone, W. J. Pharm. Sci. 1969, 58, 911-929.
D3: Caira, M. R. in Topics Curr. Chemistry 1998, 198, 163-208.

2 Novelty

Form PCT/Separate Sheet/408 (Sheet 1} (EPO-April 1687)
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3.1

3.2

Claims 1-5 do not comply with the criterion of novelty (Article 33(2) PCT).

D1 discloses the present compound (I) (example 26), the corresponding
phamaceutical composition and its medical use (claims 12, 13; and page 12,
paragraphs 2 and 3), as well as a method for its preparation comprising
crystallising the compound (I) from isopropanol (page 26, last paragraph) as
claimed in present claim 5. Although, the melting point and X-ray diffraction
pattern of compound (1) is not disclosed in D1, the claimed crystal forms A and B
as well as the subject matter of the claims 2-5 are considered to lack novelty in

"view of D1, unless the applicant was able to provide substantiated evidence (by

appropriate comparison tests) that the claimed crystal forms are in fact different
from the material disclosed in D1 (cf. page 26, last paragraph). Present claim 6 is
considered novel vis-a-vis D1, because a method for preparing compound (I)
comprising its crystallisation from ethanol, methanol or methylene chloride is not
disclosed in the prior art document. -

D2 and D3 relates to polymorphism of organic compounds. The documents are
not relevant to the question of novelty of the application, because compound () is
not disclosed therein.

Inventive Step and Unity of Invention

In view of the novelty objection raised above a detailed assessment of inventive
step for possibly novel subject matter is at present not applicable. If the applicant,
however, was able to establish novelty for one or both of the claimed crystal forms
the following observation, most probably, would apply to the requirements of
inventive step.

The application describes the preparation and characterisation of the crystal forms
A and B of compound (I}, which are useful in treating antiinflammatory conditions
alike the compound (l) of D1. Furthermore, the application states that some ("of
the two") crystal forms have very good stability, facilitating their use in the
preparation of pharmaceutical dosage forms (the application, page 1).

D1 discloses already compound (l) (crystallised from isopropanol) as an inhibitor
of TNF-alpha synthesis and its use in the manufacture of a medicament for the

Form PCT/Separate Sheet/408 {Sheet 2) (EPO-April 1697)
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treatment of an inflammatory condition. If one or bath of the claimed crystal forms
were novel over the compound (I) of D1, the main problem underiying the
application starting from D1 would be seen in the provision of further solid form(s)
of example 26 of D1 which are useful for the preparation of pharmaceutical
dosage forms. Since the pharmaceutical effect of a pharmaceutical active
ingredient (in the present case the antiinflammatory activity of the present
compound l) is based on its molecular structure rather than on its solid state
properties, the present claimed crystal forms of compound (1) are merely obvious
altematives of the crystal form of D1 for the same therapeutic application. No
inventive step would thus be acknowledged for one or two mere novel crystal
form(s) of compound (), uniess the applicant was able to substantiate an
unexpected property {for one novel crystal form) respectively a common
unexpected property (for two novel crystal forms) of the claimed crystal form(s) in
comparison with the known crystal form according to example 26 of D1. In this
context the applicant is reminded that according to the common general
knowledge of a person skilled in the art most substances when investigated for a
sufficiently long time reveal more than one polymorph and the systematic
investigation of polymorphism is routine practice in the phamaceutical industries
(cf. D3, page 165, last paragraph to page 166, first paragraph). Furthermore, mere
different properties conceming the solubility, bioavailability, density, melting point,
or chemical reactivity of the claimed crystal form in comparison with the
corresponding properties of the known crystal form would be insufficient to
establish an inventive step, because such different properties can be readily
expected by the person skilled in the art (cf. e.g. D2; or D3, page 164, paragraph
1; and page 165, paragraph 2).

In this context it is also noted that for the requirement of unity to be met the
subject-matter (e.g. the claimed crystal forms A and B) should be characterized by
a common distinguishing feature over the prior art. if the applicant was able to
substantiate novelty for only one of the claimed polymorphs (e.g. form B; whereas
form A and the form of D1 were identical), then, there was a lack of unity among
the claims directed or relating to the novel crystal form and the claim relating to a
method for preparing the known crystal form.

Deficiencies of the Application under Article 6 PCT

Form PCT/Separate Sheet/408 (Sheet 3) (EPO-Apl 1887)
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Claims 7 and 8 are to ba objected under Article 6 in combination with Rule 6.2(a)
PCT for referring to the description. In addition the vague phrase "substantially as
herein described" renders the claims incomprehensible.

Amendments

The applicant's attention is drawn to the fact that the application may not be amended
in such a way that it contains subject-matter which extends beyond the content of the
application as filed (Article 19(2) and 34(2)(b) PCT). When filing new claims, the
complete set of claims should be filed rather than single amended sheets. Additionally,
one set indicating the amendments in hand-writing should be provided. The applicant,
furthermore, should clearly indicate the location of those places in the original
application which would support each of the specific amendments.

Fornm PGT/Separate Sheet/408 (Sheet 4) (EPO-ApHl 1697)
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WRITTEN OPINION intemnational application No.  PCT/EP03/08314

Basls of the opinion
The basis of this written opinion is the application as originally filed.

Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicabliity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or to be industrially applicable has not been and will not be the subject

of the international preliminary examination in respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT. see also international search report).

Reasoned statement under Rule 68.2(a)(If) with regard to novelty, inventive step or
industrial applicabliity

To the extent that the international preliminary examination has been carried out (see item
Il above), the following is pointed out:

In light of the documents cited in the intemational search report, it is consklaered that the
invention as defined in at least some of the claims, which have been the subject of an
intemational search report, does not appear to meet the criteria mentioned in Article 33(1)
PCT, i.e. does not appear to be novel and/or to involve an inventive step (see intemational

search report, in particular the documents cited X and/or Y and comesponding claim references).

it amendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments in the documents of the application as
originally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken

into consideration for the establishment of the intemational preliminary examination report.
The attention of the applicant is drawn to the fact that if the application contains

an u:gecessary plurality of independent claims, no examination of any of the clalms will be
carried out.

Should the applicant decide to request detailed substantive examination, then an
International preliminary examination report will normally be established directly.
Excep;iggally the examiner may draw up a second written opinion, should this be explicitly
requested.

Form PCT/408AE2 (EPO-03-2002) P20725
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Cralg McLean Novartis Pharmacauticals UK Limited 65
Patent Specialist, Respiratory ~ Patents and Trademarks
Wimblehurst Road

b NOvARTIS oo S

United Kingdom

Tel +44 {0)1403 323709 »
fax +44 (031403 323623
Email: cralgmelsan@pharmanovartissom

Fax with confirmation by post

Awention  European Patent Office,
D-80298 Miinchen,
Germany

Faxno. 00 49 89 2399 4465
Number of pages 1 including rhis page

Date 21 April 2004

.Connemlng International patent application PCT/EP03/08314
Novartis AG Case 4-32595A/HO 59

Dear Sirs,

I refer to the Written Opinion issued under Rule 66 PCT dated 8 March 2004 and hereby
request detailed International Preliminary Examination.

I also request that the Examiner issues a second written opinion instead of establishing an
international preliminary examination report directly.

Yours faithfully

AX

Bernard A Marsh
GA 36671

Novartis Pharmacsuticals UK Lirl. Registersd Offics: Frimiey Business Park, Frimley, Camberiay, Surrey GU16 7SR Regisisred Na. 119006 England
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Cralg S McLsan Novartis Pharmaceuticals UK Limited
Patent Spacialist, Respiratory.  Patents and Trademarks
s, European Patant Attomey Wimblehurst Road
Uy NOVARTIS Honvur W Sume

Tel +44 (()1403 323709
Fax +44 (0)1403 323623
T Emall: cralgmciesn@pharmancvartis.com

Fax with confirmation by post

Atention  European Patent Office
D-80298 Miinchen
Germany

Faxne 0049 89 2399 4465
+ “ymberof pages 6§ including this page

pate 5 October 2004

Conceming  International patent application PCT/EP03/08314 - Deadline 6 October 2004
Novartis AG Case 4-32595A/HO 59

Dear Sirs,

I refer to the second Written Opinion issued under R66.2 PCT dated 6 May 2004 and the
communication dated 1 August 2004 extending the time limit for replying to that.

Amendments

The applicant wishes to amend the claims as outlined in the worksheet of amendments
enclosed herewith. Replacement pages are also enclosed.

Novelty

The Examiner has objected that clzims 1 to 5 lack novelty within the meaning of Article

33(2) PCT over D1 (WO 02/00679). Claims 1-4 have been amended to refer to crystal form
B only and Claim 5 has been deleted.

D1 discloses 3-methylthiophene-2-carboxylic acid (65,9R,105,115,135,16R,17R)-9-chloro-
é-fluoro-11-hydroxy-17-methoxycarbonyl-10,13,16-trimethyl-3-0x0-6,7,8,9,10,11,12,13,
14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester (herein the “Steroid™),
which is a corticosteroid that possesses a high anti-inflammatory activity, A method for
preparing this compound is disclosed in Example 26.

The Examiner acknowledges D1 does not explicitly disclose a erystal form of the Steroid
that has the claimed melting point or X ray diffraction pattern of cryssal form B. However
the Examiner objects that D1 implicitly discloses the claimed crystal form.

The method given in D1 for preparing the Steroid involves hydrochlorinating 3-methyl-

_ thiophene-2-carboxylic acid (65,95,108,11$,135,16R,17R)-9,11-epoxy-6-fluoro-17-
methoxycarbonyl-lo 13,16-trimethyl-3 -oxo-6 7,8,9,10,11,12,13,14,15,16,17-dodecahydro-

Novartis Pharmaceuticals UK Lid. Registerad Office: Frimisy Business Park, Frimiley, Camberiey, Surrey GU16 7SR Registarad No. 119006 England
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3H-cyclopenta[a)phenanthren-17-y! ester in toluene, evaporating thar solvent to give a crude
product. That crude product is crystallised firstly from acetonitrile and secohdly from
isopropanol to afford the Steroid. It appears the crystal form of this product is in fact crystal
form A, which is no longer claimed. Crystal form B has a different melting point, a different
diffraction pattern and is not produced by that method. Claims 1 to 4, which now only refer
to crystal form B, are therefore novel over D1.

The Examiner has already acknowledged that claim 6 (now claim 5) to the method for
preparing crystal form B is novel over D1.

Inventive step over D1 when combined with D2 or D3

The Examiner has not made a detailed assessment of inventive step however the Applicant

submits there is nothing in D1 that would allow one of ordinary skill in the art to predict that the
Steroid would have crystal form B as characterised by the claimed melting point and X-ray
diffraction pattern.

The technical problem that is addressed by the present invention can be expreased as the
provision of a crystal form of the Steroid that is thermodynamically stable and thus suitable
for use in formulating a commercial pharmaceutical product.

It is common in the pharmaceutical industry to investigate polymorphisms when developing
. an active ingredient into a safe and effective pharmaceutical product. It is critical that the
active ingredient contained in that product is present in a thermodynamically stable form.
This means there is often a need to investigate polymorphisms. It could be said such
investigations are routinely carried out, however it does not follow that the solving those
problems is a routine exercise for one of ordinary skill in the art and does not require any
inventive capacity. D3 (Caira et al, Topics Curr. Chem. 1998) illustrates the wide range of
thermodynamic, kinetic and structural issues concerned with polymorphisms and the variety
of techniques that are used to investigate these in order to solve these problems. It also
highlights there are many unanswered questions and gaps in understanding how
polymorphism occurs and how different polymorphic forms affect the manufacture and
properties of novel pharmaceutical chemical compounds.

There is nothing in D3 that would have enabled one of ordinary skill in the art to predict

before the priority date that the Steroid woiild have a crystal form with the claimed melting
point and diffraction pattern.

D2 (Haleblian ex al J. Pharm. Sci. 1969) reviews many of the same issues associated with
investigating polymorphisms and the various methods for studying these. However, like D3,
there is simply nothing in D3 that would have enabled one of ordinary skill in the art to
predict before the priority date that the Steroid would have a crystal form with the claimed
melting point and diffraction pattem.

In view of the above, the Applicant submits the claims meet the requirements of Article
33(3) PCT.

Deficiencies under Article § PCT

The Examiner’s comments with regard to Claims 7 and 8 {now claims 6 and 7) are noted, It
is appreciated that the omnibus claim format is not allowable in all jurisdictions.

4
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Craig S McLean
GA 36671

Enc Worksheet of amendments (2 pages)
Replacement page (1 page)
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CLAIMS

1. A compound of formula I

in a crystal form B.that has a melting point, by Differential Scanning Calorimertry, of about
270°C with simultancous decomposition, at a heating rate of 20° C/min and the following
characteristic diffraction lines {28 in angular degrees + 0.2°) in the X-ray diffraction pattern
thereof: 7.2°, 9.3°, 12.0°, 12.8%,13.1°, 14.5%, 17.4°, 20.4°, 23.2° and 25.8°,

2. A pharmaceutical composition comprising, as active ingredient, an effective amount of the
) compound of formula I in crystal form A5t B as defined in claim 1, optionally together with a

pharmaceutically acceptable carrier.

3. - A composition according to claim 2, which is in inhalable-form. : -

4, Theuuohcompomdmrdingmdﬂmlindymlfmmm&nhepupmdonc;h
medicament for the treatment of an inflammatory or obstructive airways disease.
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5';‘. A method of preparing a compound of formula I in crystal form B as defined In claim 1
which comprises crystullising the compound of formuls I as defined in claim 1 from a solution
thereof in ethanol, methsnol or methylene chloride.

'3 / A crystal form of the compound of formula I, substantially as herein described with
reference to any of the Examples.

7,Bf A cxystal form of the compound of formula I, substantially as herein described with
rreference to either of the drawings.
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CLAIMS

1. A compound of formula I

in a crystal form B that has a melting point, by Differential Scanning Calorimetry, of about
270°C with simultaneous decomposition, at a heating rate of 20° C/min and the following
characreristic diffraction lines (26 in angular degrees + 0.2°) in the X-ray diffraction pattern
thereof: 7.2°, 9.3°, 12.0°, 12.8°, 13.1°, 14.5°, 17.4°, 20.4°, 23.2° and 25.8°.

2. A pharmaceutical composition comprising, as active ingredient, an effective amount of the
compound of formula I in crystal form B as defined in claim 1, optionally together with a
pharmaceutically acceptable carrier.

3. A composition according to claim 2, which is in inhalable form.

4, The use of a compound according to claim 1 in crystal form B for the preparation of a

medicament for the treatment of an inflammatory or obstructive airways disease.

5. A method of preparing a compound of formula I in crystal form B as defined in claim 1
which comprises crystallising the compound of formula I as defined in claim 1 from a solution

thereof in ethanol, methanol or methylene chloride.

6. A crystal form of the compound of formula I, substantially as herein described with
reference to any of the Examples.
7. A crystal form of the compound of formula I, substantially as herein described with

reference to either of the drawings.
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4 August 2004

International patent application PCT/EP03/08314
Novartis AG Case 4-32595A/HO 59

Dear Sirs,

I refer to the Written Opinion issued under Rule 66 PCT dated 6 May 2004 and hereby
request to extend the time limit for replying to this by two months under Rule 66.2(d) PCT.

Yours faichfully

V7 /A

Craig S McLean
GA 36671

Novartis Pharmaceuticals UK Lid. Registered Office: Frimley Business Park, Frimiey, Cambarley, Surrey GU16 7SR. Registared No. 119006 England
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