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Yo, ALICIA LLOREDA RICAURTE, mayor, vecina de esta ciudad, identificada con la
ceédula de ciudadania numero 39.690.713 de Usaquén, Representante Legal en Bogota
para todos los asuntos relacionados con la Propiedad Industrial de la sociedad
GLAXOSMITHKLINE LLC, organizada y existente de conformidad con las leyes del Estado

de Delaware, Estados Unidos de Ameérica, domiciliada en Wilmington, Delaware, Estados

Unidos de Ameérica, atentamente manifiesto a usted que interpongo RECURSO DE

REPOSICION contra la Resolucion Numero 39059 dictada por el sefior Superintendente
de Industria y Comercio el 30 de Julio de 2015, y notificada mediante listado Unico de
notificaciones de propiedad industrial del 4 de Agosto de 2015, por medio de la cual se

niega el privilegio de patente solicitado para la invencién contenida en el expediente de la
referencia.

I. FUNDAMENTOS DE DE HO

Como fundamento de mi recurso me permito manifestar ante ese Despacho que el
contenido de la Resolucion Nimero 39059 evidencia que durante el examen técnico
realizado a la solicitud en cuestién de ninguna manera se considerd el alcance, objeto e
importancia de la invencién denegada en su verdadera dimension, esto es, no se considerd

el valioso aporte técnico que representa para el arte en cuestién el compuesto guimico
especifico que es revelado en la solicitud denegada.
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En efecto, a pesar de los argumentos proporcionados por el solicitante en respuesta
al Concepto Técnico emitido por ese Despacho el 17 de Febrero de 2014, en la Resolucién
impugnada este Despacho mantiene las objeciones frente al nivel inventivo de la solicitud,

argumentando basicamente que:

“...la persona del oficic normalmente versada en la materia, estaria motivada en
enlazar un radical éter alquilico al nitrégeno de la posicion 1 del anillo imidazol de las
estructuras reveladas en el documento D1 de acuerdo con lo divulgade en el
documento D2, para llegar asi al objeto de la reivindicacion 1 de Ja soficitud. Por lo

cual, la materia reclamada se considera obvia.";

Asi como también que:

"..este Despachc manifiesta gque si bien es cierto, el mecanismo de accion
presentado por fos compuestas reclamados es diferente al mecanismo de accion
presentado para los compuestos divulgados en ef documento D2, ne es menos clerto
gue tanfto fos compuestos reclamados como los divulgados en el documento D2
resuelven el mismo problema técnico, es decir, que ambos tipos de compuestos son
utifes en el tratamiento del cancer e infecciones virales, por lo anterior, el mecanismo
de accién no se puede considerar como una caracteristica técnica esencial del

compuesto”,

Por consiguiente, a continuacion me permito demostrar ante ese
Despacho que la materia revelada en la solicitud de patente en cuestion cumple a
rabalidad con el reguisito de nivel inventivo exigido por el articulo 18 de la Decision 486 de

2000.

1) Consideraciones técnicas frente a las ensefnanzas del arte previo

Me permito manifestar ante ese Despacho que el compuesto quimico especifico
revelado en la solicitud de patente denegada presenta un inequivoco caracter inventivo con
respecto a las ensefianzas de las anterioridades mencionadas en la Resolucion Numero
39059, esto es, frente a los documentos WO 2011/054846 (D1) y US 2004/0147543
{D2). En este sentido, a continuacion me permito realizar un analisis comparativo
detallado entre la informacion revelada en la presente solicitud y las ensefanzas brindadas

por dichas anterioridades.
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1.1. Alcance de la solicitud de patente en cuestién

De conformidad con la reivindicacion 1, la solicitud de patente en cuestidon se
encuentra dirigida a proteger el siguiente compuesto quimico especifico (o una sal del

mismo):

Por su parte, las reivindicaciones 2 a 6 son dependientes de la reivindicacién 1 y se
encuentran dirigidas a proteger estereoisémeros especificos del compuesto quimico de la
reivindicacion 1, las composiciones farmacéuticas que contienen cualquiera de dichos
compuestos quimicos de las reivindicaciones 1 a 3, y los productos farmacéuticos que
comprenden cualquiera de los compuestos quimicos de las reivindicaciones 1 a 3 junto con

algun agente terapéuticamente activo adicional.

1.2. El documento D1 de ninguna manera sugiere la realizacion de los cambios

estructurales necesarios para llegar al compuesto revelado en la presente
invencién

Ahora bien, el documento D1 divulga una serie de compuestos quimicos derivados de
imidazo[4,5-c]quinolina capaces de inhibir la unién entre histonas acetiladas y una
proteina conteniendo un bromodominio, es decir, que actian como inhibidores de
bromodominio de la familia BET, y por lo tanto resultan Utiles en el tratamiento del cancer,
las enfermedades autoinmunes y las enfermedades inflamatorias.

A nivel estructural, los compuestos quimicos divulgados en el documento D1, en
particular el compuesto quimico especifico del ejemplo 223 de dicha anterioridad, se
diferencian del compuesto revelado en Ia presente invencion porque éste (ltimo
comprende un grupo metoxipropan-2-il sobre el nitrdgeno ubicado en la posicién 1 del

anillo de imidazol, mientras que dicho ejemplo 223 de D1 presenta un radical fluorofeniletil
en esa misma posicidn.
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Dicha modificacién estructural, sin embargo, de ninguna manera resulta evidente
para la persona medianamente versada en la materia a partir de las ensefianzas del
documente D1, tal y como se establecid explicitamente en el reporte preliminar
internacional sobre patentabilidad que fue expedido por la Oficina Europea de Patentes
actuando como Autoridad de Busgqueda Internacional (El anexo I del presente memorial

corresponde a una copia completa de dicho Reporte):
"3, Nivel inventivo

La materia reivindicada también cumple can los requerimientos del Articulo 33(3) del

PCT por las siguientes razones.

El estado del arte mas cercano para la presente solicitud es representado por D1. D1
divulga el mismo grupo de compuestos de imidazoquinoling. Ef sustituyente en la
posicion 1 del anillo de imidazol es, sin embargo, diferente y no puede ser un grupo
alcoxialquilo, en lo absoluto. En la presente solicitud, la variacion estructural, es
decir, la sustitucion con 1-metoxipropan-2-il presuntamente conduce a derivados de
imidazoquinolina con las mismas propiedades/actividad cualitativa como aquellas
descritas en D1, En vista de la parte experimental en las paginas 29f v Iz otra
informacion como es dada en la descripcion, podria asumirse gue los compuestos

refvindicados exhiben en realidad la actividad presunta,

En la ausencia de datos experimentales v otra informacion apropiada que pudiera
demostrar un efecto inesperade o sorprendente, el problema afrontado en la
presente solicitud puede ser visto como proporcionar derivados de imidazoquinolinas
adicionales con propiedades inhibitorias de bromodominio. El intercambio del
sustituyente en |a posicion 1 de acuerdo con lo divulgado en D1 por un sustituyente
alcoxialquilo, en particular con un grupo metoxipropan-2-il, no es obvio porgue D1 no

da pista alguna sobre dicho grupo.”

En efecto, no existe ensefianza alguna en el documento D1 gue hubiera podido

sugerirle a la persona medianamente versada en la materia lo siguiente:

. Escoger especificamente el compuesto quimico del ejemplo 223 de dicha

anterioridad como punto de partida para el desarrollo en cuestion;

. Reermplazar Unicamente el radical fluorofeniletii de diche compuesto del

ejemplo 223 de D1 por un grupo metoxipropan-2-il; y



JOSE LLOREDA CAMACHO:co

Calle 72 No. 5-83 Piso 5, Bogota, D.C.  Tel: 6068700 Fax 6069701

. Asumir como obvio o esperable que el nuevo compuesto quimico obtenido
presentara actividad bioldgica efectiva como inhibidor de bromodominio y por ende con

actividad terapéutica para el tratamiento de problemas inmunoldgicos o alérgicos.

Lo anterior corresponde a una prueba fehaciente de que la materia revelada en la
solicitud de patente en cuestion de ninguna manera es evidente a partir de las ensefianzas
del documento D1 y por lo tanto cumple a cabalidad con el requisito de nivel inventivo
exigido por el articulo 18 de la Decision 486 de 2000.

Ahora bien, tal y como se analizara en el siguiente numeral, no existe motivacion
técnica alguna (diferente al hindsight) para combinar las ensefanzas de D1 y D2, y
adicionalmente -y tan solo en gracia de discusion-, la combinacion de dichas anterioridades
ni siguiera llevaria a la persona medianamente versada a desarrollar de manera evidente

el compuesto quimico revelado por el solicitante en la presente invencion.

1.3. El documento D2 no complementa de manera alguna las ensefanzas del
documento D1

En relacidon con el documento D2 resulta relevante destacar en primer lugar gue
dicha anterioridad divulga una serie de compuestos derivados de imidazoquinolina, los
cuales, de acuerdo con los inventores de dicha anterioridad, son capaces de inhibir la

biosintesis de citocina.,

Como consecuencia de lo anterior, es claro que la persona medianamente versada en
la materia que tuviera como objetivo técnico desarrollar compuestos quimicos que
actuaran como inhibidores de bromodominio de la familia BET (alternativos a aquellos
divulgados en el documento D1), de ninguna manera se habria visto motivado a combinar
las ensefnanzas de dichos documentos D1 y D2 debido a que el documento D2 de ninguna
manera aborda el mismo problema técnico, esto es, debido a que el documento D2 tiene

un proposito técnico diferente al de los compuestos revelados en D1 y la solicitud de
patente en cuestion,

Ahora bien, tan sdlo en gracia de discusién, asumiendo entonces que la persona
medianamente versada en la materia se viera motivada por alguna razén a combinar las
ensenanzas de D1 y D2, resulta determinante resaltar que dicho documento D2
corresponde a la divulgacién de una cantidad excesivamente amplia de compuestos

quimicos que abarcan una altisima variedad de alternativas quimicas estructurales.
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Sin embargo, a lo largo de todos los ejemplos quimicos divulgados en D2 no existe
un solo compuesto que se caracterice por comprender un grupo metoxipropan-2-il como

aquel que hace parte del compuesto revelado en la presente invencién y que constituye la

diferencia estructural frente a los compuestos del documento D1,

En este sentido me permito aclarar a ese Despacho que el compuesto quimico
divulgado en el ejemplo 207 de D2 (el cual fue resaltado por el sefior Examinador como
parte de la Resolucion aqui impugnada) se caracteriza porque comprende un grupo
metoxipropan-1-il, el cual, como es evidente, no equivale al grupo metoxipropan-2-il del

compuesto quimico de la presente invencion,

sumado a lo anterior, resulta muy poco probable gue la persona medianamente
versada en la materia encontrara obvio combinar las ensefianzas de los documentos D1 y
D2, interesandose unicamente en tomar el grupo metoxipropan-1-il de D2 (ignorando por
completo los demas aspectos estructurales de los compuestos divulgados en dicha
anterioridad), modificarlo por el grupe metoxipropan-2-il e incluiflc a2 manera de

modificacion exclusiva precisamente en el compuesto 223 del documento D1.

Asi, por ejemplo, resulta conveniente preguntarse ¢Por gué dicha persona
medianamente versada en la materia decidiria de manera obvia ignorar que todos los
compuestos divulgados en D2 presentan como caracteristica estructural esencial un grupo

amino primario sobre el anille fusionado?

O ¢Por que la persona medianamente versada en la materia encontraria evidente
ignorar que el compuesto del ejemplo 207 de D2 presenta otras diferencias estructurales
con respecto al compuesto revelado en la presente invencion, tales como el grupo
denotado como 'R', la carencia de un sustituyente metoxi y la carencia del grupo

tetrahidropirano?

Lo anterior sugiere entonces que la decision de ese Despacho de desconocer la
existencia de nivel inventivo en la materia revelada en la solicitud de patente en cuestidn
es simplemente el resultado de haber llevado a cabo un anédlisis en retrospectiva,
actuacion que, tal y como se analiza en el siguiente numeral, no resulta valida para
intentar demostrar una supuesta falta de nivel inventive de una solicitud de patente en

particular.
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1.4. El analisis en retrospectiva no es valido para evaluar el nivel inventivo de una

solicitud de patente

Finalmente y aparte de los argumentos técnicos proporcionados previamente, de la
manera mas atenta me permito sefalar que en el numeral 2.13.6.3 de la Guia para
examen de solicitudes de patente de invencion y modelo de utilidad, se describe lo
siguiente en relacion con las caracteristicas de un analisis de patentabilidad realizado en

retrospectiva:
"2.13.6.3 Analisis ex post facto o retrospectivo o hindsight

Es importante tener en cuenta que una invencion reivindicada que, a primera vista,
parece evidente, puede ser inventiva. Una vez formulada una nueva idea, a menudo
se puede demostrar tedricamente el modo en el que se podria llegar a ella, a partir
de algo conocido, a través de una serie de etapas aparentemente faciles. El
examinador de patentes debe evitar el uso de un anélisis ex post facto de este

UDO. 138

Es decir, el estado de la técnica se debe examinar sin el beneficio del conocimiento
ofrecido retrospectivamente por la invencion reivindicada. La indicacion o la
sugerencia que permita llegar a la invencion reivindicada deben proceder del estado
de la técnica o de los conocimientos generales de la persona del oficio normalmente

versada en la materia, y no basarse en la divulgacion del solicitante.

Uno de los factores que deben tomarse en consideracién para establecer si la
persona del oficio normalmente versada en la materia hubiera estado motivada a
combinar los documentos del estado de la técnica es la probabilidad razonable de

éxito como resultado de tal combinacién de sugerencias del estado de la técnica,
consideradas colectivamente.

En cualquier caso, el examinador de patentes deberd esforzarse por hacer una
evaluacion practica conforme a Ja realidad. Deberd tener en cuenta todo lo que se
sabe en cuanto a los antecedentes de la invencién reivindicada y dar el valor justo a

los argumentos o pruebas pertinentes presentados por el solicitante®. "

Con base en lo anterior me permito manifestar nuevamente ante ese Despacho que
la estructura del compuesto quimico especifico revelado en la presente invencion, asi como
su actividad bioldgica efectiva como inhibidor de bromodominio, de ninguna manera
resultan evidentes para la persona medianamente versada en la materia a partir de las

ensefanzas del estado de la técnica anterior, y solo un estudio de patentabilidad en
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retrospectiva permitiria que dicha persona medianamente versada en |a materia pensara

en combinar las ensefianzas de los documentos D1 y D2 sefialados por ese Despachao.

2) Concesidn de la patente en otros paises y regiones

Aparte de todo lo mencionado hasta el momento, atentamente me permito sefalar
ante ese Despacho que la Oficina de marcas y patentes de Estados Unidos y la Oficina
Europea de patentes han reconocido los méritos de patentabilidad de la materia técnica en
cuestion, y como consecuencia de ello han otorgado |a patente US 9,067,936 y expedido el
certificado de intencién de conceder la patente, respectivamente {Los anexos II y II] del

presente recurso corresponden a una copia de tales documentos).

Ahora bien, ante todo es preciso sefalar gque con la informacién mencionada
anteriormente de ninguna manera pretendo desconocer la independencia de la que goza 'a
superintendencia de Industria y Comercio al momente de analizar los méritos de
patentabilidad de una solicitud, de acuerdo con las disposiciones del Convenic de Paris

para la proteccian de la propiedad industrial.

Sin embargo, si considero de gran importancia resaltar el hecho de que la materia
técnica revelada en la solicitud de patente en cuestidn corresponde a materia gue ha sido
catalogada como novedosa, inventiva e industrialmente aplicable por los Examinadores de
la Oficina Europea de patentes y de la Oficina de marcas y patentes de Estados Unidos,
hecho que evidentemente representa un claro indicio de que la materia técnica revelada en
la solicitud de patente en estudio cumple a cabalidad con los requisitos de patentabilidad
establecidos en la Decision Andina 486 de 2000.

II. CONCLUSIONES

Con base en los argumentos técnicos mostrados previamente, me permito manifestar
ante ese Despacho que la materia revelada en la solicitud de patente en cuestién presenta
un inequivoco caracter inventivo frente a las ensefanzas del documento citado en la
Resolucion Numero 39059 aqui impugnada, cumpliendo de esta manera con las
disposiciones establecidas en el articulo 18 de la Decision 486 de 2000, y por lo tanto

demostrando ser merecedora del privilegio de patente requerido,

III. ICION

En vista de todo lo anterior, ruego a usted proceder a estudiar nuevamente la
solicitud a la luz de los argumentaciones presentadas y proceder a revocar la Resolucidn
Numero 39059, con el fin de que se conceda el privilegio de patente a |a presente

invencian,
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IV. PODER

En este punto me permito sefialar ante ese Despacho que una copia del documento

de poder que acredita mi calidad de Representante Legal en Bogotéa para todos los asuntos

relativos a la Propiedad Industrial de la sociedad peticionaria fue presentado junto con mi

petitorio de 21 de Enero de 2014.

V. ANEXOS

Anexo al presente recurso me permito presentar:

i)

i)

Copia del Reporte de Examen Preliminar Internacional sobre patentabilidad
expedido para la solicitud de patente en cuestion por parte de la

Oficina Europea de patentes actuando como Autoridad de bulsqueda

Internacional;

Copia de la caratula y capitulo reivindicatorio de la patente US 9,067,936
B2; y,

Copia del documento expedido por la Oficina Europea de patentes notificando la

intencion de conceder la solicitud de patente equivalente.

VI. DOMICILIO

Mi direccion es Calle 72 No. 5-83, Piso 69, Bogota D.C.

Del Senor Superintendente,

MIC LLOREDA RICAURTE .

T.P. 53.215

Direccion para Notificaciones notificacionespatentes@lloredacamacho.com
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2012065918

Box No.| Basis of the opinion

1.

2,

With regard to the language, this opinion has been established on the basis of:
& the international application in the language in which it was filed

0O  a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

' This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:
a. (means)
O on paper
O in electronic form
b. (time)
0O in the international application as filed
U together with the international application in electronic form
L subseguently to this Authority for the purposes of search
4. LI Inaddition, in the case that more than ane version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.
5. Additional comments:
Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement
1. Statement
Nevelty (N) Yes: Claims 1-15
No: Claims
Inventive step (IS) Yes: Claims 1-15
No: Claims
Industrial applicability (IA) Yes: Claims 1-15
No: Claims
2. Citations and explanations

see separate sheet

Form PCTASA/237 (April 2007)
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V REASONED STATEMENT

1. PRIOR ART
Reference is made to the following document:

D1 WQ 2011/054846 A1 (GLAXOSMITHKLINE LLC [US]; BOUILLOT ANNE
MARIE JEANNE [FR]; DONCHE FRED) 12 May 2011 (2011-05-12)cited
in the application

Claims 12-15 relate to a subject-matter considered by this Authority to be covered by
the provision of Rule 338.1(iv)/67.1(iv) PCT.

The patentability can be dependent upon the formulation of the claims, The EPO, for
example, does not recognise as patentable claims to the use of a compound in
medical lreatment, but may allow claims to a product, in particular substances or
compositions for in a first or further medical treatment.

2. NOVELTY

The claimed subject-matter is considered to be novel (Article 33(2) PCT). The
essential structural difference between the claimed compounds and those of D1
relates in the presence of the 1-methoxypropan-2-yl substituent

3. INVENTIVE STEP

The claimed subject-matter does also fulfil the requirements of Article 33(3) PCT for
the following reasons.

The closest state of the art for the present application is represented by D1, 01
discloses the same group of imidazoquinoline compounds. The substituent in 1-
position of the imidazole ring is, however, different and cannot be an alkoxyalky!
group, at all. In the present application, the structural variation, i.e. the 1-
methoxypropan-2-y| substitution is alleged to lead to imidazoguinoling derivatives with
the same gualitative activity/properties as those described in D1. In view of the
experimental part on pages 25f and the ather infarmation as given in the description, it
can be assumed that the claimed compounds do actually exhibit the alleged activity.

Farrn POTASABSET [Secarale Shees) (Shaat 1) |EFD-Aonl 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2012/065918

In the absence of experimental data or other appropriate information which would
demonstrate a surprising or unexpected effect the problem underlying the present
application may be seen in providing further imidazoquinoline derivatives with
bromodomaine inhibiting properties. The exchange of the 1-substituents as disclosed
in D1 by an alkoxyalkyl substituent, in particular a methoxypropan-2-y| group, is not
obvious because D1 gives no hint to such a group.

4. INDUSTRIAL APPLICABILITY

The claimed object is considered as susceptible of industrial application because it
can be made or used in the industry (Article 33(4) PCT).

Form PGT/ISA/237 (Separate Sheet) (Sheel 2) (EPO-Agril 2005)
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1
d-8-METHOXY-1-((1-METHOXYPROPAN-2-
YL)-2{TETRAHYDRO-2H-PYRAN-4-YL)-1
H-IMIDAZO]4,5-C|QUINOLIN-7-YL)-3.5-
DIMETHYLISOXAZOLE AND ITS USE AS
BROMODOMAIN INHIBITOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is filed pursuant 10 35 USC 371 asa United !

Stales National Phase Application of Inlernational Patent
Application Serial No. PCT/LP2012/065918 filed on Aug.
15,2012, which claims priority from 1114103.3 filed on Aug.
17, 2011 in the United Kingdom.

FIELD OF THE INVENTION
The present invention relates to novel compounds. phar-
maceutical compositions containing such compounds and ta
their use in therapy,

BACKGROUND OF THE INVENTION

The genomes of eukaryotic organisms are highly organised

within the nucleus of the cell. The long strands of duplex 2

DNA are wrapped around an octomer of histone proteins
(most usually comprising two copies of histones H2A, 1128
H3 and H4) to form a nucleosome. This basic unit is then
further compressed by the aggregation and folding of nucleo-

somes 10 form a highly condensed chromatin structure. A 30

range of different states of condensation are possible, and the
tightness of this structure varies during the cell eycle, being
most compact during the process of cell division. Chromatin
structure plays a critical role in regulating gene transcription,

which cannot occur efficiently from highly condensed chro- 3
matin. The chromatin structure is controlled by a series of

post trenslational medifications to histone proteins, notably
histones 113 and Hd. and most commonly within the histone
tails which extend beyond the core nucleosome structure.,
These modifications include acetylation, methylation, phos-
phorylation. ubiquitinylation. SUMOylation. These epige-
netic marks are wrilten and erased by specific enzymes,
which place the tags on specific residues within the histone
tail, thereby forming an epigenetic code, which is then inter-
preted by the cell to allow gene specific regulation of chro-
matin structure and thereby transeription.

Histone acetylation 1s most usually associated with the
activation of gene transeription, as the modification loosens
the interaction of the DNA and the histone octomer by chang-

ing the clectrostatics. In addition to this physical change, s

specific proleins bind to acetylated lysine residucs within
histones to read the epigenetic code. Bromodomains are small
(~110 amino acid) distinct domains within proteins that bind
to acetylated lysine resides commonly but not exclusively in

the context of histones, There is a family of around 50 pro- s

teins known to contain bromodomains, and they have a range
of functions within the cell,

The BET family of bromodomain containing protcins
comprises 4 proteins (BRD2, BRD3, BRD4 and BRD-1)
which contain tandem bromodomains capable of binding 1o
two acetylated lysine residues in close proximity, increasing
the specificity of the interaction. BRD2 and BRD3 arc
reported to associate with histones along aetively transcribed
genes and may be involved in facilitaling transcriptional elon-
gation (Leroy et al, Mol. Cell. 2008 30(1):51-60), while
BRD4 appears to be involved in the recruitment of the
pTEF-f complex to inducible genes, resulting in phosphary-

-
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lation of RNA polymerase and increased transcriptional out-
put (Harpreaves et al, Cell, 2009 138(1): 129-145). It has also
heen reporied that BRD4 or BRD3 may fuse with NUT
(nuclear protein in testis) forming novel fusion oncogenes,
BRD4-NUT or BRD3-NUT. in a highly malignant form of
epithelial neoplasia (French etal. Cancer Research, 2003, 63,
304-307 and Frenchetal. Journal of Clinical Oncology. 2004,
22 (20). 4135-4139). Data suggests that BRD-NUT fusion
proteins contribute to carcinogenesis (Oncogene. 2008, 27.

0 2237-2242). BRD-t is uniquely expressed in the testes and

ovary. All family members have been reported 1o have some
function in controlling or executing aspects of the cell cycle,
and have heen shown to remain in complex with chromo-
somes during cell division—suggesting a role in the mainte-
nance of epigenetic memory. In addition some viruses make
use of these proteins to tether their genomes ta the host cell
chromatin, as part of the process of viral replication (You et al
Cell, 2004 117(3):349-60).

Japanese patent application JP2008-156311 discloses a
henzimidazale derivative which is said to be a BRD2 hromo-
domain binding agent which has utility with respect to virus
infection/proliferation.

Patent application WO2009084693A 1 discloses a series of
thienotriazolodiazepiene derivatives thal are said to inhibit
the binding between an acetylated histone and a bromo-
domain containing protein which are said 1o be useful as
anti-cancer agents.

Patent application WO2011/054846 discloses a serics of
quinoline derivatives that inhibit the binding of BET family
bromodomains with acetylated lysine residues.

Novel compounds have been found which inhibit the bind-
ing of bromodomains with its cognate acetylated proteins,
more particularly a class of compounds that inhibit the bind-
ing of BET family bromodomains to acetylated lysine resi-
dues. Such compounds will hereafter be referred to as “bro-
modomain inhibitors™,

SUMMARY OF THE INVENTION

In a first aspect of the present invention, there is provided a
compound of formula (T) or a salt thereol, more particularly a
compound of formula (I) or a pharmaceutically acceptable
salt thereof

In a second aspect of the present invention, there is pro-
vided a pharmaceutical composition comprising a compound
of formula (1) or a pharmaceutically acceptable salt thereof
and one or mare pharmacentically aceeplable carriers, dilu-
enls or excipients.

Ina third aspect of the present invention, there is provided
a compound of formula (1), or a pharmaceutically acceptable
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salt thezend for use in therapy, in particulsr i e nenment of
diseases o7 cundilions for which o Bromedusein imhibitor 15
indicaled.

[na fourth aspect ol the present invention, there is provided
a method of treating diseases or ¢orditions for which o bro-
modomain inhibitor is indicated in a subject in need thereof
which comprises sdministering a termpentically effective
amoust el o comnpound of formuls (1) o o pharmaceutically
acceptuble salt theroof.

Io 2 [ifth aspect of the present mvention, dwene is provided
the use of o compound of formuba (1, ora pharmaceutically
arceptabbe salt thereof in the manufzcture of a medicamen
for the reatment of diseases or conditions for which a beo-
modomain inhibitor is indicated.

BRIEF DESCRIFTION UF THE FIGURES

FIG, 12 Shews an XRPD pantern of o ervstallioe fonm of
A-{ Bemethosy-L R )-L-methoxypropun- 21 1-2-(etrabyvdea-
H-pyean-d-v1) 1 -bnideze| 4,5 Jquinolin-T-y1 -3, 5-0im-
ethylisoxazele (anivdrous form 1)

FiG. 2: Shows an XRPD pavtern of & crvstalline form of
4o Bemethoxy-1-({ B} T-methoxypropan- 2-v1)-2-{ tetrhydre-
IH-pyran-4-yl)-10-imidazof4, f-c|guinelin-7-v0)-3,5-dim-
etnylisoxagole (unhvdrous form 23,

FIG, 3; Shows an XEPD panern of o eoystallive fomn of
4-[B-muthoxy-1-( (- -methoepropan-2-v 152 etmbydro-
2-pyran-a-vt - 1H-imidwen |4, 3-clquinolin-7-y! -3, S-dim-
ethvlisexnzole fanhydrous form 30

FIC. 4: Shows an XRPD pattern of o ¢rvstailioe form of
4 B-methoxy«l«{(X]-] -methoxypropin-2-¥] -2 tetraliydeo-
2H-pyean-4-y1)- T H-imitbmeo[4, 5], winolin-T-y1)-3 S-dim-
ethylsonazoke (lvdrate),

FIG. 5; Shows an XRPD pattern of a crvstalhoe form of
4 B.methoxy-1-({R]-1-methoxypropan-2-yl)-2- etrahydro.
IH-pyran-4-y17- L E-imidaeal 4.5 -c|yuinilin-T-v1)-3,5-dim-
etiylisonazale hydeochloride (hydrochlorde),

DETAILED DESCRIPTION GF THE INVENTION

‘e present vention relates 1 compueund of Tormula (1)
which i 4-[B-methoxy- -l -methogyproput2-y1)- 2411
rahydro-2H-perin-4-v1 -1 H-imideno[ 4, 5-cJguinolin-7-yi}-
3, J-dimethylisoxazole

or ¢ sall thercof,

The compound of formuba (1) centns o chiral alom such
that optical somers, ed. enantomers may be formed,
Acvordingly, the preseul igvention ensempisses oll isomers
ol the cowpound of Formela (0 whether os wdiv idual 1semers
tsoluled such as e be substintially free of the other Bomer

4
fhe pure) or as mistenes (e meemates and rocemic mix-
wresh An individual iscoser smolated such s 1o be substan-
tially [ree af the other isomer {(Le. pure) nuy be selaed such
that Jess sthan 10%, partieulardy less thon obour 195, for
example less than about U.1% of the wiher isomer ks present.

Separation of scmers iy be achieved by comventional
techmques known o thoseskilled inthe an, e g by fretional
erystallisatson, comacgraphy or HPLC,

Tnone embediment there is provided & compound of foe-
ke (LAY which is d-{8-muethoxy-1-({ 1L ~tuethus y propan-
Zoyl)-2-etrahydra- 2H-pyran-4-y1)- | F-tbdazal 4,5
quinolin-7-v1)-3, S-dinethylissmen|e

a9,

4

304 salt therend.

bt
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In a forther embodiment there 18 provided o compound of
formula (IB) which is 4-{8-muthoxy-1-([5} I-methoxy pro-
pan=2«yl | 2+{tetraliydro-2H-pyran-4-yl} | H-amidueof 4. 3¢ |
quinalin-7-vl)-3,5-dimethy lisoxazole

[§:1]

[ T

or a salt theroof.

It will be sppreviated that the compeunds of formula (LA)
anid Formul (18 are within the seope of (e compoand of
formula (1}, As wsed herew, unless otherwise stated, o refer-
ence 10 o compoind of fomuls (I also meludes o neferencea
the compuund of formula (LA} and o compound of fnmala
(12}

It will be approciated that the present ovention covers

a0 commpuronds of formula (D as the frew boase ond o8 salts eneaf,

B

o

fizr emanple us o phamuceativally scceplatile =i theres!. o
one embodiment the invertion celates w compounds ol fur-
mula (1) 10 the form of a free base: [n one emiodiment the
wvention relates to compounds of foemuli (17 or o phima-
certically peceptable salt thepent

Bevause of sheie potential vse o mebine, sals ol the
cumpotnds of formula ([ are desimbly phanmiceuically
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acceptable. Suitable pharmaceutically acceptable salts can
include acid addition salts. For a review of suitable pharma-
ceutically acceptable salts see Berge et al., J. Pharm. Sci.,
66:1-19, (1977). Typically. a pharmaceutically acceptable
sall may be readily prepared by using a desired acid or base as
appropriate. The resultant salt may precipitate from solution
and be collected by filtration or may be recovered by evapo-
ration of the solvent,

A pharmaceutically acceptable acid addition salt can be

formed by reaction of a compound of formula (I) with a !

suitable inorganic or organic acid (such as hydrobromic,
hvdrochloric, sulphuric. nitrie, phosphoric, succinic, maleic,
acetic, propionic, fumaric, citric, tartaric, lactic, henzoic, sali-
cylic, glutamaic, aspartic, p-toluenesulfonic, benzene-

sulfonic, methanesulfonic, ethanesulfonic, naphthalene- |

sulfonic such as 2-naphthalenesulfonic, or hexanoic acid),
optionally in a suitable solvent such as an organic solvent, to
give the salt which is usually isolated for example by crystal-
lisation and filtration or by evaporation followed by tritura-

tion. A pharmaceutically acceptable acid addition salt af a 2

compaund of formula (I) can comprise or be for example a
hydrobromide, hvdrochloride, sulfate, nitrate. phosphate,
succinate, maleate, acetale, propionate, fumarate, citrate, tar-
trate. lactate, benzoate. salicylate, glutamate, aspartate,
p-toluenesulfonate,  benzenesulfonate, methanesulfonate,
ethanesulfonate, naphthalenesulfonate (e.g. 2-naphthalene-
sulfonate) or bexanoate salt. In one embodiment a pharma-
ceutically acceptable acid addition sall of a compound of
formula (1) can comprise or be a hydrochlaride. sulfate, male-

ate, fumarate, citrate, p-toluenesulfonate, benzenesulfonate 3

or methanesulfonate salt. In a particular embodiment there is
provided a compound of formula (TA) in the form of a hydro-
chlorde salt,

Other non-pharmaceutically acceptable salts, c.g for-

mates. oxalates or trifluoroacetates. may be used, for example 3

n the isolation of the compounds of formula (1), and are
included within the scope of this invention.

The invention includes within its scope all passible sla-
ichiometric and non-stoichiometric forms of the salts of the
compounds of formula ().

It will be appreciated that many organic compounds can
lorm complexes with solvents in which they are reacted or
from which they are precipitated or crystallized. These com-
plexes are known as “solvates™. For example, a complex with
water is known as a “hydrate”. Solvents with high boiling
peints and/or capable of forming hydrogen bonds such as
water, xylene, N-methylpyrrolidinone, methanol and ethanol
may be used to form solvates. Methods for identification of
solvates include, butare not limited to, NMR and microanaly-

sis. Solvates of the compounds of formula (1) are within the <

scope of the invention.

Ihe invention includes within its scope all possible sto-
ichinmetric and non-steichiometric forms of the solvates of
the compounds of formula (1).

The invention encompasses all prodrugs, of the compound s

of formula (1) or a pharmacewically acceptable salt thereof,
which upon administration to the recipient is capable of pro-
viding (dircetly or indircetly) the compound of formula (I)or
2 pharmaceutically acceptable sall thercof, or an active
metabolite or residue thereof. Such derivatives are recogniz-
able to those skilled in the ar, without undue experimenla-
tion. Nevertheless, reference 1s made 1o the teaching of Burg-
er's Medicinal Chemistry and Drug Discovery, 5 Edition,
Vol |: Principles and Practice. which is incorporated herein
by referenee to the extent of teaching such derivatives,

[he compounds af formula (1) may be in crystalline or
amorphous form. Furthermare. some of the erystalline forms

[y
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of the compounds of formula (T) may exist as polymorphs,
which are included within the scope of the present invention.
Polymorphic forms of compounds of formula (1) may be
characterized and difTerentiated using a number ol conven-
tional analytical techniques. including. but not limited to,
X-ray powder diffraction (XRPD) patterns, infrared (IR)
spectra, Raman spectra, differential scanning calorimetry
(DSC), thermogravimetric analysis (TGA) and solid state
nuclear magnetic resonance (SSNMR).

The compound of formula (TA). that is to say 4-(8-meth-
oxy-1-((R)-1-methoxypropan-2-y1)-2-{tetrahydro-2H-py-
ran-4-yl)-1H-inudazo[4,5-c|quinolin-7-y)-3.5-dimethyl-
isoxazole, in the form of a free base has been found to existin
a number of different crystalline forms, namely, anhydrous
forms 1, 2 and 3 and hydrated form 1. Such crvstalline forms
can be prepared by procedures described herein.

Thus in one embodiment, there is provided a crystalline
form of 4-(8-methoxy-1-((R)-1-methoxypropan-2-v1)-2-(tet-
rahydro-2[1-pyran-4-yl)-1H-imidazo[4,5-c]quinalin-7-y1)-
3,5-dimethylisoxazole (anhydrous form 1) characterised by
substantially the X-ray powder diffraction (XRPD) patternas
shown in FIG. 1, wherein the XRPD pattern is expressed in
terms of 2 theta angles and obtained with a diffractometer
using copper Ko-radiation using procedures described

25 herein. The XRPD pattern of anhydrous form 1 shows char-

acteristic 2 theta angle peaks as listed in Example 9 Table 1.

Ina further embodiment. there is provided a crystalline
form of 4-(8-methoxy-1-((R)-1-methoxypropan-2-yl)-2-(tet-
rahydro-2H-pyran-4-y1)-1H-imidazo[4.5-c|quinolin-7-y])-
3.5-dimethylisoxazole (anhydrous form 2) characterised by
substantially the X-ray powder diffraction (XRPD) patternas
shown in FIG. 2, wherein the XRPD pattern is expressed in
terms of 2 theta angles and obtained with a diffractometer
using copper Ka-radiation using procedures deseribed. The
XRPD pattern of anhydrous form 2 shows characteristic 2
theta angle peaks as listed in Example 9 Table 1.

In a further embodiment, there is provided a crystalline
form  4-(8-mcthoxy-1-((R)-1-methoxypropan-2-y])-2-{tet-
rahydro-2H-pyran-4-y1)- 1H-imidazo| 4, $-c]quinolin- F-v1)-
3,5-dimethylisoxazole (anhydrous form 3) characterised by
substantially the X-ray powder diffraction (XRPD) pattern as
shown in FIG. 3, wherein the XRPD puttern is expressed in
terms of 2 theta angles and oblained with a diffractometer
using copper Ka-radiation using procedures described

s herein. The XRPD pattern of anhydrous form 3 shows char-

acteristic 2 theta angle peaks as listed in Example 9 Table 1.

In a further embodiment, there is provided a crvstalline
form of 4-(8-methoxy-1-((R)-1 -methoxypropan-2-yl)-2-(tet-
rahydro-2H-pyran-4-yl)-11 l-imidazo]4,5-c]quinolin-7-y1)-
3.5-dimethylisoxazole (hydrate) characterised by substan-
tially the X-ray powder diffraction (XRP’D) pattern as shown
n F1G. 4, wherein the XRPD pattem is expressed in terms of
2 theta angles and ablained with a diffractometer using cop-
per Ke-radiation using procedures described herein. The
XRPD pattern of the hydrate shows characteristic 2 theta
angle peaks as listed in Example 9 Table 1.

The invention also provides for the compound of formula
(IA) that is to say 4-(8-methoxy- -((R}-1-methoxypropan-2-
¥1)-2-(tetrahydro-2H-pyran-4-yl)-111-imidazo|4,5-c)quino-
lin-7-y1)-3,5-dimethylisoxazole hydrochloride in crystalline
form. Such a crystalline form can be prepared by procedures
described herein.

In a further embodiment. there is provided a crystalline
form ol 4-(8-methoxy-1-((R }-1-methoxypropan-2-y1)-2-(tet-

s rahydro-2H-pyran-4-yl)-1H-imidazo[4,5-c]quinolin-7-y1)-

3.5-dimethylisoxazole hydrochloride (hydrachloride form 1)
characterised hy substantially the X-ray powder diffraction
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(RRPL) pantern as shown in FICGL &, wherein the XEPD
padtem s expressed in terms of 2 theta angles and oblained
with a diflrctemeler using copper Ke-radiation using pro-
cetdures desenbed hepein, The XEPD patlern ol this fenn
shaws chersclenstic 2 theta angle peabis a3 listed in Fxample
9 Tuble 1.

[t will be appreciated foom the foregoing that included
witkis: the seope of the werlion are solvites, 1somers and
pulymorphic forms of the compounds of formula (1) and salis
therent.

The compourds of Fornmada (1) or subls tensol tay be made
by a vanery of metbods, ncluding saedand chemistry, N
trative generu| synthetic methods are set oul below and thea
specific compowsds of lemmula (1) and pharmaceatically
accepteble salts thereof, wre prepared in the Examples.

The compound of formula (1) can be prepared Irom the
compound of formula (11 by, for example, heating the com-
pound of fonoula (1) i seetic seid or paoluenesulfonie aad
i toluene

| hr']l

The compound of tormula (L) cin be prepired by resenon
of the cumpound of formuls (11

¥}

with a compound of formula (1% or #n sctivaled dervatve
thereol

45

8

A suitable activited dernvative of the compound of ol s
(%28 the wcid ehloride. The resetion belween the conpoond
of formuda {11 basd cosmpoussd of Tormoba {1V ] may be caried
ol i suitiile onganic sulvent optionally in the presence of
i buse.

Where the compound of formulia {1} 35 s mixture of isomers
e compounds of Tormuln (1A} and lormula {1B) can be
obtrined from the compound of Foemula (1) usieg suitable

o separstion techriques which are fumiliar w those skilled in

the anl, such as those described kerein. Allernatively the com-
pounds of Fozmula (LA) and (IR} may be prepared by a chirel
synthesis proceduze. By way ol lusteition, the compound ol
formula {1A) muay Be preparcd by the procedure set oul in
Scheme 1.
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It will be appreciated by those skilled i1 the art that it may
he advantageous to protect one or more functional groups of
the compounds described above, Fxamples of protecting
groups and the means for their removal can be found in 1. W,
Greene ‘Protective Groups in Organic Synthesis® (4th edition.
1. Wiley and Sons, 2006). Suitable amine protecting groups
include acyl (e.g. acetyl. carhamate {e.g. 22" 2"trichloroet-
hoxycarbonyl, benzyloxycarbonyl or I-butoxycarbonyl) and
arylalkyl (c.g. benzyl), which may be removed by hydralysis
(e.g. using an acid such as hydrochloric acid in dioxane or
trifluoroacetic acid in dichloromethane) ar reductively (e.g.
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hydrogenalvsis of a benvyl or beniyloxyearbony| grionp or
pialuetive removal ol 203 Parichlonethexycarbony] group
using i in acetic acid) us apprepriate. Other suitable amine
peatecting groups nclude trifluoroscety] (— ODCE,) which
may be removed by base catalysed lydmalysis.

it will b appreciuted that 1n any of the routes deseribed
ahave, the précise order of the svatletic steps by which the
various groups and moieics are introduced inlo the milecule
miay be varied. 1t will be wishin the skill of the practitioner in
the art 10 epsune th wroups or medeties immduced at coe
stage of the process will not be affected by subsequent trans-
foemations and renctions, and 1o select 1he oeder of symbetic
sleps uceundingly,

Cerain urermedizte compounds desenbed above form a
yet further aspect of the inveation.

The eompounds of fammula {7) and salts Queneol are bromo-
domain inhibitors, and thes are beleved w0 hove potential
wtelety in the trestmen of diseases or conditions tor which &
beomedaman inhibiter s ndicated, Purther, compounds of
formuie (1) and pharmacentically acceptuble salts thereof
(such as the compound of formuli (IA) or a phanmceutically
a:tc;}:.al:llu salt therenl) may have ane or moene ADMEET (ab-
sarplion, distribution, metabolism, excretion sod toxicing
property Lthat makes it particulasly suiwble,

The present inveation thus provides a compound ol for-
il (1) of o phacmoceutically scceptible salt hereof for usza
in therapy. In une embodiment there is provided 2 compound
af formula (LA} o a pharmeaceutically soceplable sull thereof
for use in (henspy,

The compound of formula (1) or @ phammaceutcally
eceeptable salt thereof e be usad in the treatment al diseastes
croonditiens ferwhich a bromodoman whibitor i ndicated.
The present invention thus provides o compound of formula
(1) ur s phurmuceutically acceptable sall thervof fur use inthe
wreaunent of any diseases or cenditions fur which 2 brome-
domain inhibitor is indicsted. 1n one embodiment there s
peovided o compound of formula {1A) or a pharmacentically
pecepteble salt thereof for use in the treptment ol uny diseases
o conditions for which a bromodamain inki bitor is indicatid.
1 another embodinent there 15 provided a compound of
Larmrule (1 fsuch as o compoand ol Toamuls (1A) v a phar-
mavertically secepiable st thereul for use in the wreslnent
cf chronie amo-immune and'or igflamemaory conditions. Ina
further embodiment there is provided o coopoued of formula
(13 {such as a compound of formula (LA )7 or & phamaccati-
cally acceptable salt thereo! fur use in 1l treatment of cancer.

Adso provided 18 the vse of o compuand of formmula (1) era
pharmacentically acceplable salt hersol in the munofacture
ol d medicament for the treatment of disesses or conditions
for which a bromodomsin mbalbitor is ndicated. In one
emhediment there is provided the use of @ compound of
formuls (LA) or a pharmacentically accepiable salt thereelin
the munuactuze of g meedicament ler G treatment of dsegses
or cenditinns forwhicha bromodoman ighibitor is indicated

Also provided is 2 method of tresting diseases or condi-
tiens forwhich & bromodomain inhibfer 5 mdicated 0o
subiect in geed thereofl which comprises administering a
therepeutically effective amcunt of compound of teemula (5
ora phurmaceuticelly acceptatle sal therenf, Inone embadi-
ment there is provided @ method vl ineing diseases or von-
ditions for which 2 bromodomain inhibier is andicated a
subjeet 1 weed thereel which comprises sdninistering a
therapeutically elfective amount of 3 compeund of formula
{140 or o phirmeceusically aceeptable salt thereof.

Suitebly the subjest i need thereof 15 3 mammal, particu-
larly a humas:
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As used herein, the teem “eflective amuunt™ means that
amount ol & drug or phammeseutical sgent that will elieit the
brological or medical response of 2 lissoe, sysiem. or subjecs
(e, o Juen) thot is beng svught, lor instnge, by @
researcher o7 chinician. Furthennose, the tern “theripeuti-
cally elfective amount” means any amownt which, as com-
pared (o a cereiponding subject who has nn seceived such
amounl, sestlts in improved treteent, Tealing, prevention,
or amehoraton of a disease, disorder, or side elfect, or a
decrease in the mte of advancement of a disease or disorder,
Thie tenm s neludes withan s scope ameunts elfetive 1o
enhance normal physological function.

Bromodomain inhibitors are believed 1o he wseful in the
treatment of & vanety of diseases or conditions related w
syslemic or tissue inflammation, inflammatory responses o
infection or hypoxia, sellular astivation and proliferition,
lipidd metabolism, [izrosis end in the prevention and treatmesnt
of vieal infections.

Bromodomatn inthihitors may be wsetul i the teatment of
awide vasiety of chronic maoimmure and itlanmairy con-
ditions such asrheumatond arthnts, ostenartleins, scute gout,
paonisis, svaense lopus enviiematosus, multipie sclemsis,
uifletmtory bowel disease (Uroln’s disease and Ulcerative
zolitis), asthma, chronic chstroctive airways discase, preu-
menitis, myoedrdits, pericanding, myosins. eczema, denna-
tis (e luding atopic dermating), alopecia, vitiligo, bullous
skin discases, nephritis, vasculitis, athomsciemsis, Aldhe-
imer’s disease, depréssion, Sjfgren’s syndrome, sialoadeni-
Tis, central retinal vein occlusion, branched retinal vein ooclu-
sion, Irvine-Cass syndroime (post catamet and post-surgicat],
retinitis plgmentosa, pars pianitis, birdshot retlinochucodepa-
thy, epiretinal membrane, cystie maeular edema, parsfovial
lelengiectasis, tructional maculopatiue, vitreomaglir trag-
tion avndromes, reting] detselhmment, neunsretinitis, idicpathic
macelar edema, retmitis, dre eye (keranoconjdnctivine
Sicea), vernel keratocodjuctivitis, atopic kesatogonjunetivi-
tis, uvertis {such as amlgrior uveilis, pun uveilis, pusteror
wvells, wveilis-mssociated moculs edemalsclents, diabenc
retinopathy, diabetic maculs edemn, age-reluted maculs dyss
trizpliv, bepatitis, pancreatitis; primary bilinry cirrosis, scle-
rusing chalungitis, Addison's discase, hypophysitis, thyrdi-
fis, bype § diabetes wind scute refection of transplanied onzans.

Aromodomein inhibiters may be useful in the eamen of
pwide varety of acute intlammanone conditions such us goute
goul, giant cell arteritis, nephritis weluding fupus nephritis,
vasculitis with orgen involvement such as glomeralonepiu-
tis, vascolitis including giant cell aneritis, Wegener's granu-
tomatosis, Polvarientis podusy, Beheet's disepse, Kownaki
disease, Takovasu’s Arterilis, pyodeni ganghnosin, vis-
culitis with organ involvement and aeute rejection of trans-
planted argans,

Bromodomain inhibitars mey e usefol in the trestment cf
diseases or contitions which mvolve infammatary respenses
{0 infections with haclera, viruses, lungl, pamsiles or their
loszes, such a8 sepsis, sepsis syndrome, septic shock, endot-
omacmiy, systeaie inflammatory sesponse syodrome (SRS
multi-organ dysfunciion syndrome, toxie shock svadroeme
aoute lung injury, ARDS [adull respirmory disiress syie
drorme}, acute renal filuee, filnomant hepatits, burms, soute
pancrealilis, pesl-surgicel syndrodies. shreoidosis, Herxhe-
imer pessetions, encephislitis, myelitis, menimgitis, malam and
SIS assoctated with viral infections such as infuenz, ber-
pes zoster, herpes simplex and consnovins.

Aromaodemn nhisiers may be uselul in the tetment ol
conditions associated with ichaenin -ceperftsion injury such
gs  myotrdial  nfarction,  cerebrocvascular  ischoenss
(stroke), acule coronery syondnames, renel repecfusien njury,
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organ transplantation, coronary artery hypass grafling, car-
dio-pulmonary bypass procedures, pulmonary, renal, hepatic,
gastro-intestinal or peripheral limb embolism.

Bromedomain inhibitors may be useful in the treatment of
disorders of lipid metaholism via the regulation of APO-Al
such as hypercholesterolemia, atherosclerosis and Alzhe-
imer’s discase.

Bromodemain inhibitors may he useful in the treatment of
fibrotic canditions such as idiopathic pulmonary fibrosis,
renal fibrosis. post-operative stricture, keloid scar formation,
scleroderma (including morphea) and cardiac [ibrosis.

Bromodomain inhibitors may be useful in the treatment of
viral infections such as herpes virus, human papilloma virus,
adenovirus and poxvirus and other DNA viruses,

Bromodomain inhibitors may be useful in the treatment of
cancer, including hematological (such as leukaemia, lym-
phoma and multiple myeloma), epithelial including lung,
breastand colon carcinomas. midline carcinomas. mesenchy-
mal. hepatic, renal and neurological tumours.

Bromodemain inhibitors may he useful in the treatment of
one or more cancers selected from brain cancer (gliomas),
glioblastomas, Bannayan-Zonana syndrome. Cowden dis-
ease, Lhermitte-Duclos disease, breast cancer. inflammatory
breast cancer, colorectal cancer, Wilm's wmor, Ewing’s sar-
coma. rhabdomyosarcoma, ependymoma, medulloblastoma,
colon cancer. head and neck cancer, kidney cancer, lung can-
cer, liver cancer, melanoma. squamous cell carcinoma, ova-
rian cancer. pancreatic cancer, prostate cancer, sarcoma can-
cer. osteosarcoma, giant cell tumor of hone, thyroid cancer,
lymphoblastic T-cell leukemia. chronic myelogenous leuke-
mia. chronic lymphoeytic leukemia, hairy-cell leukemia,
acute lymphablastic leukemia, acute myelogenous leukemia,
chronic neutrophilic leukemia, acute lymphoblastic T-cell
leukemia, plasmacytoma, immunoblastic large cell leukemia,
mantle cell leukemia, multiple myeloma, megakaryoblastic
leukemia, acute megakaryocytic leukemia, promyelocylic
leukemia, mixed lineage leukaemia, erythroleukemia, malig-
nant lymphoma, Hodgkins lymphoma, non-Hodgkins lym-
phoma, lvmphoblastic T-cell lymphoma, Burkitt’s Iym-

phoma, follicular lymphoma, neuroblastoma, bladder cancer, -

urothelial cancer, vulval cancer, cervical cancer, endometrial
cancer, renal cancer, mesothelioma, esophageal cancer, sali-
vary gland cancer. hepatocellular cancer, gastric cancer,
nasopharangeal cancer, buccal cancer, cancer of the mouth,
GIST (gastrointestinal stromal tumor) and testicular cancer.

In ane embodiment the cancer is a leukacmia, for example
a leukaemia selected from acute monocytic leukemia, acute
myelogenous leukemia, chronic myelogenous leukemia,
chronic [ymphoeytic leukemia and mixed lineage leukaemia

(MLL). In another embodiment the cancer is NUT-midline s

carcinoma. In another ecmbodiment the cancer is multiple
myeloma, In another embodiment the cancer is a lung cancer
such as small cell lung cancer (SCL.C). In another embodi-
ment the cancer is a neuroblastoma. In another embodiment

the cancer is Burkitt's lymphoma. In another embodiment the

cancer is cervical cancer. In another embodiment the cancer is
esophageal cancer. In another embodiment the cancer is ova-
rian cancer. In another embodiment the cancer is breast can-
cer. In another embodiment the cancer is colarectal cancer.
In one embodiment the disease or condition for which a
bromodomain inhibitor is indicated is selected from diseases
associated with systemic inflammatory response syndrome,
such as sepsis, bumns, pancreatitis, major trauma, haemor-
rhage and 1schaemia. In this embodiment the bromodomain
inhibitor wonld he administered at the point of diagnosis 1o
reduce the incidence of: SIRS, the onset of shack, multi-organ
dysfunction syndrome, which includes the onset o acute lung
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injury, ARTS. acute renal, hepatic, cardiac or gastro-intesti-
nal injury and mortality. In another embodiment the bromo-
domain inhibitor would be administered pricr to surgical or
other procedures associated with a high risk of sepsis, haem-
orrhage, extensive tissue damage, SIRS or MODS (multiple
organ dysfunction syndrome). Ina particular embodiment the
disease or condition for which a bromodamain inhibitor is
indicated is sepsis. sepsis syndrome, septic shock and endot-
axaemia. In another embodiment. the bromodomain inhibitor
is indicated for the treatment of acute or chronic pancreatitis.
In another embodiment the bromodomain is indicated for the
treatment of burns.

In one emhodiment the disease or condition for which a
bromadomain inhibitor is indicated is selected from herpes
simplex infections and reactivations, cold sores, herpes zoster
infections and reactivations, chickenpox, shingles, human
papilloma virus. human immunodeficiency virus (I11V), cer-
vical neaplasia, adenovirus infections. including acute respi-
ratory disease, poxvirus infections such as cowpox and small-

0 pox and African swine fever virus. In one panticular

embodiment a bromodomain inhibitor is indicated for the
treatment of Human papilloma virus infections of skin or
cervical epithelia. [n one embodiment the bromodomain
inhibitor is indicated for the treatment of latent HIV infection.

As used herein the reference to the “treatment™ of a par-
ticular disease or condition includes the prevention or pro-
phylaxis of such a discasc or condition,

Theterm “diseases or conditions for which a bromodomain
inhibitor is indicated™, is intended 10 include each of or all of
the above diseases or conditions.

The invention further provides for a method for inhibiting
a bromoedomain which comprises contacting the hromo-
domain withacompound of formula (1) or a pharmaceutically
acceptable salt thereof,

While it is possible that for use in therapy. a compound of
formula (T) as well as pharmaceutically acceplable salts
thereof may be administered as the raw chemical, it is com-
mon 1o present the active ingredient as 2 pharmaceutical
composition.

The present invention therefore provides in a further aspect
a pharmaceutical composition comprising a compound of
formula (1) or a pharmaceutically acceptable salt and one or
more pharmaceutically acceptable carriers, diluents or
excipients. In ane embodiment there is provided a pharma-
ceutical composition comprising a compound of formula (A
or a pharmaceutically acceptable salt and one or mare phar-
maceutically acceptable carriers, diluents or excipients. The
compounds of formula (1) and pharmaceutically acceptahle
salls, are as described above. The carrier(s). diluent(s) or
excipient(s) must be acceptable in the sensc ofbeing compat-
ible with the other ingredicnts of the composition and nat
deleterious to the recipient thereof, In accordance with
another aspect of the invention there is also provided a pro-
cess lor the preparation of a pharmaceutical composition
including admixing a compound of formula (1), or a pharma-
ceutically acceplable salt thereof, with one or more pharma-
ceutically acceptable carriers, diluents or excipients. The
pharmaceutical composition can be used in the treatment of
any of the conditions described herein.

Sinee the compounds of formula (T) are intended for use in
pharmaceutical compositions it will be readily understood
that they are each preferably provided in substantially pure
form, for example, at least 85% pure, especially at least 98%
pure (% in a weight for weight basis),

Pharmaceutical compositions may he presented in unit
dose forms containing a predetermined amount of active
ingredient per unit dose. Preferred unit dosage compositions
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are thise eontaining a daly dose or sub-dose, ur an appropr-
ate fraction therenl, of in active ingredient. ek unit doses
may therefore be administersd more than once a day. Pre-
ferred ot dosage eompusilions are those containng o duly
dose orsuh-dose { for sdministration moge than once a duy), as
herein above reciled, or an appoepnate fuction thereof, of an
sctivee imgredient.

Pharmaceutical compositions may be sdaptad for admin-
ssteation by any appropriate soute, for example by the ol
(tncloding buecel or sublingual), rectal, inhaled, intrmnasal,
twpieal {1eluding buceal, sublingund vr transdennal), coular
(including topical, intraccular, subronjunctival, episclérl,
sith-Tenen), vaginal or purenteral {including subcutneons,
intramuscular, inlrpvenouws of intradermal) route. Such com-
positions meay be prepared by eoy method koown s the art of
pharmacy, for example by bringing into asscciation the active
ingredient with the camier(s) or excipient{s).

Tn une embodiment the pharmaceutical composition s
acapted for parenteral admimsiration, pariculardy nfrve-
nss adminstration.

In one embodiment the plarmscentical composition 15
alapred for o adiminstration,

In one embodiment the plarmsceuncel compositon is
adapred for topical administrtion,

Pharmaceutical compisitions adapted  for  parenteral

administeation inciode ageenus and  pos-aguenus sterle
injection solutions whach may eontain ant-oxidants, buffers,
bactericstus and solutes which render the composition jso-
tenic with the blood of 1l intended recipient; and ayueous
and noa-sgueous sterile suspessions whack may include sus-
pending sgents and thickening agents, The compositions may
he presented noupit-dose or mulii-dise contamers, for
example sealed ampoules and vials, and may be stored in g
[reeze<dried (lyophilized) condition requiring oaly the sddi-

i of the stenle liquid camer, for example water fur injec- 3

tions, immedialely prcr o wse. Extemposanesus injection
solurions and suspensions My he prepared from sterle pow-
ders, granules and tablets,

Prannaceutical compesitions adapted for cral administir-
tion muy be presented as discrete units such as capsules or
tohicls; powders or praneles; sclulions or suspensions i
sguens ur non-agueobs lguids; edible leams or whips; or
vil-n=witer liguid emulsions or water-m-obl liguld emul-
SIS

For instance, lor ol admingsteatios in the form efa tablet
or cupsule, the active drug component éan be combined with
an oral, nen-exe phantaceuically acceplable inerl carnier
such as ethanol, glyeeral, water and the like. ovders suitable
for ineurpureling inlo tablets or cupselis may be prepuared by

reducing the compound e & sultable fine siee (e by s

micrenisation ) and mixing with o sindarly prepared phamms-
coutical carrier such as an edible carbohvdrnte, lot example,
starch or mannitol, Flavoring, preservative, dispersing and
coloring spent can s be present.

Capsules may be made by prepariog 4 powder mixture, as 3

described above, and [ling ormed gelnin sheaths. Gliduss
and tubricants such as eolloidzl stlica, e, mugnesium slear-
ate, caleum stegrate or solid pelyethyviene glycol can be
added to the powder nusture before the flling cperation. A
disintegrating or solubilizing agent such as agar-ugur, cal-
ciwm varbonate o sedivm carbonule cun wlso be added 10
improve e weailnhility of the medicament when the capsule
is ingested.,

Morevver, when desired or necessary, suitable binders,
wlidants, lubricants, swedlening awents, Gavours, disinicgral-
g agents and colorng agents can alse be imeorporated it
the mixture, Suitehie hinders inclede starch, gelatin, oaturml
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stgers such as glucose or beta-lactose, com sweeseners, nam-
rul and symthetic gums such as acscia, tmgavanth or sodium
alginate, carboxymetiyleellulose, polvellwlene  plycol.
warges and the like. Lubricants used o these dosage Torms
ing ludhe sudiom olegle, sodinm steiraie, magnesium stearate,
s benzoate, sedivm acetate. sediom chlonde and the
like. Disintegrators includesiarch, methyl cellulose, agar,
bemionite, xanthan gum and the like. Tablets are formulaied,
for example, by prepariog a powder mixture, granulating or
slugging, adding & lubricant pnd disimegeant aad pressing
into tahlets. A powder mixture s prepared by mising the
compound, seitably eomminuted, with o dilueat or base as
deseribed above, wd eptionally, wath o binder sugh us car-
bessmethyleellulose, an ahginae, pelatm, or polyvinyl pyr-
molidone, @ solution retardant such as paraffing o resorption
aecelermor sueh ps o quatemary sall andfor an absomtion
agent such s bentonite, kaclin or dicaloium phosphate. The
powder mixture can be granulated by welling with ¢ binder
st e sveup, starch paste, scadn mucilage or solutons of
cellulosic vr polvmerc materals and forcing through o
serven. As an alientative 1o granulating, the powder mixture
can be run through the whlet machine aod the result 35 smper-
fectly formed slugs broken into granules. The granules can be
lubrizated 10 prevent sticking W the 1abley foming dies by
means of the addition of steanc acid, & stearute salt, talc or
mineral cil, The Tubricated mixnine is then compressed imo
tablets. The compounds of formula (1) and pharmaceutcally
acceprable salis thereol, can #lso be combined with a free

i Duwing inert camier and compressed e tablets divectly

withirul going through the grenulating or stugging sleps. A
elear or opagque protestive coaling censisting of o sealing cout
af shellae, & coating of sugar or polymenc malerial and a
pulish coating of wax can be provided. Dryestufls can be
sdded to these coatings to distinguish diflerent wnit dosages,

Oral ftuids such as solution, syrops and elisirs cun b
prepared in dosage unit fomm so that o given quanity contans
a predetermined amount of the compound. Svrups can be
propared by dissolving e compound in o suitably Qavorsd

i agqueons solutice, whole elisirs are prepared through the use

of & non-toxic aleohelic vehicle Suspensions can be formu-
lated by dispersing the compound in o oun-lese velclke,
Solubilizers and enulsifiers sueh as ethoxylated isosteary]
aleohiols and polyoxy ethylenc sorbiel etlers, preservanives,

i Haver additive such as peppemmunt ol or natursl swesteners or

swccharin or other artificial swecteners, and the like can ulso
be added,

Compositions [or sdmimsimtion (e.g, orel sdmimsiruieg)
ey b desigmed Lo provide s muodilied elese profilese s w
sustain or atherwise contro] the relezse of the therapeuncelly
aclive mgent. A modified release profile ol the therpeutically
aclive apent ingy be obtained through the design of palynenc
matriees invorporating dilferens chotces and properties of
biodegradablebioerodable  polymers (2. poly(ethylene
vinvly acetate (VAL superhydrolysed PVA)L hydrosyalkyl
cellulose (1PC), metbybeeliulose (MO}, hydroxypropy)
methyl cellulose (IPMC), polyciprolacione, polyglyeolich
pcid, polvilsctic) acid, polyenhydnde, of polvmer moleculsr
weeights, polymer crystullinty, copolvmer rlios, processing
condinions, surfioe finish, geometry, excrpiedt sddition and
pelymeric costings hat will enhunce drug diftision, ensicn,
dizsolution and nsmosis.

Whene appropacle, dosage unil compositions L oral
almimstration can be aiceoencapsilatad. The compositon

i may be prepared o prolong or sustain the selease as for

example by coaling 0 embeddivg particnlzte matenal in
polymiers, wix ur (e Bhe,
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The compounds of formula (T) and pharmaceutically
acceplable salts thereol, can also be administered in the form
of lippsome delivery systems, such as small unilamellar
vesicles, large unilamellar vesicles and  multilamellar
vesicles. Liposomes can be formed from a variety of phos-
pholipids, such as cholesterol, stearylamine or phosphatidyl-
cholines.

Pharmaceutical compositions adapted for topical adminis-
tration may be formulated as ointments, creams, suspensions,
emulsions, lotions, powders, solutions, pastes, gels, foams,
sprays. aerosols or oils. Such pharmaceutical compositions
may include conventional additives which include, but are not
limited to, preservatives, solvents to assist drug penetration,
co-solvents, emollients, propellants, viscosity modifying
agents (gelling agents), surfactants and carriers. In one
embodiment there is provided a pharmaceutical composition
adapted for topical administration which comprises berween
0.01-10%, or between 0.01-1% of the compound of formula
(1. orapharmaceutically acceptable salt thereof, by weight of
the composition.

For treatments of the eye or other external tissues, for
example mouth and skin, the compositions are preferably
applied as a (opical ointment, cream, gel. spray or foam.
When formulated in anointment. the active ingredient may be

employed with either a paraffinic or a water-miscible nint- 2

ment base. Alternatively, the active ingredient may be formu-
lated in a cream with an oil-in-water cream base or a water-
in-oil base.

Pharmaceutical compasitions adapted for opical adminis-
trations to the eye include eye drops wherein the active ingre-
dientis dissolved or suspended ina suitable carrier, especially
an aqueous solvent. Caompositions to be administered to the
cye will have ophthalmically compatible pH and osmolality.
One or mare ophthalmically acceptable pll adjusting agents

and/or buffering agents can be included in a composition of 3

the invention. including acids such as acetic, boric, citric,
lactic, phosphoric and hydrochloric acids; bases such as
sodium  hydroxide. sodium phosphate, sodium  borate,
sodium eitrate, sodium acetate, and sodium lactate; and buff-
ers such as citrate/dextrose, sodium hicarbonate and ammo-
nium chloride. Such acids. bases, and buffers can be included
manamount required 1o maintain pHof the composition in an
ophthalmically acceptable range. One or more ophthalmi-
cally acceptable salts can be included in the composition in an
amount sufficient to bring osmolality of the composition into
an ophthalmically aceeptable range. Such salts include those
having sodium, potassium or ammonium cations and chlo-
ride, citrate, ascorbate, borate, phosphate. hicarbonate, sul-
late. thiosulfate or bisulfite anions.

The ocular delivery device may be designed for the con- 50

trolled release of one or more therapeutic agents with mul-
tiple defined release rates and sustained dose kinctics and
permeability.

Pharmaceutical compositions for ocular delivery also

include insitu gellable aqueous composition. Such a compo-

sition comprises a gelling agent in a concentration effective (o
promote gelling upon contact with the eye or with lacrimal
Muid. Suitable gelling agents include but are not limited to
thermosetting polymers. The term “in situ gellable™ as used
herein is includes not only liquids of low viscosity that form
gels upon contact with the eve or with lacrimal uid, but also
includes more viscous liquids such as semi-fluid and thixo-
tropic gels that exhibit substantially increased viscosity or gel
stiffness upon administration to the eve. See, for example,
Ludwig (2005) Adv. Drg Deliv. Rev. 3; $7:1595-639, herein
meorporated by reference for purposes of its teachings of
examples of polymers for use in ocular drug delivery,
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Dosage forms for nasal or inhaled administration may eon-
veniently be formulated as aerosals. solutions, suspensions,
gels or dry powders.

For compositions suitable and/or adapted for inhaled
administration. it is preferred that the compound of formula
(I) or a pharmaceutically acceptable salt thercof, is in a par-
ticle-size-reduced form e.g. obtained by micronisation. The
preferahle particle size of the size-reduced (e.g. micronised)
compound or salt is defined by a D50 value of about 0.5 1o
about 10 microns (for example as measured vsing laser dif-
fraction).

Aerosol formulations, e.g. for inhaled administration. can
comprise a solution or fine suspension of the active substance
in a pharmaceutically acceptable agueous or non-aquecus
solvent. Aerosal formulations can be presented in single or
multidose quantities in sterile form in a scaled container.
which can take the form of a cartridge or refill for use with an
atomising device or inhaler. Altleratively the sealed con-
tainer may be a unitary dispensing device such as a single
dosc nasal inhaler or an acrosol dispenser fitted with a meter-
ing valve (metered dose inhaler) which is intended for dis-
posal once the contents of the container have heen exhausted.

Where the dosage form comprises an aerosol dispenser, it
preferably contains a suitable propellant under pressure such
as compressed air, carbon dioxide or an organic propellant
such as a hydrofluorocarbon (HFC), Suitahle HFC propel-
lants include 1.1,1,2,3.3 3-heptafluoropropanc and 1,1,1.2-
tetrafluoroethane. The aerosol dosage forms can also take the
form of a pump-atomiser. The pressurised aerosol may con-
tain a solution or a suspension of the active compound. This
may require the incorporation of additional excipients e.g.
ca-solvents and/or surfactants to improve the dispersion char-
acteristics and homogeneity of suspension formulations.
Solution formulations may also require the addition of co-
solvents such as ethanol.

T'or pharmaceutical compositions suitable andior adapted
for inhaled administration, the pharmaceutical compasition
may be a dry powder inhalable composition. Such a compo-
sition can comprisc a powder base such as lactose, glucose,
trehalose, mannitol or starch, the compound of formula (1) or
a pharmaceutically acceptable salt thereof (preferably in par-
licle-size-reduced form, e.g. in micronised form), and option-
ally a performance modifier such as L-leucine or anather
amino acid and/or metal salt of stearic acid such as magne-
siumor caleium stearale. Preferably. the dry powder inhalable
composilion comprises a dry powder blend of lactose cg.
lactose monohydrate and the compound of formula (1) or salt
thereof. Such compositions can be administered to the patient
using a suilable device such as the DISKUS® device, mar-
keted by GlaxoSmithKline which is for example described in
GB 2242134 A,

he compounds of formula (I) and pharmaceutically
acceptable salts thereof may be formulated as a fluid formu-
lation for delivery [rom a fluid dispenser, for example a (uid
dispenser having a dispensing nozzle or dispensing orifice
through which a metered dose of the fluid formulation is
dispensed upon the application of a user-applied force to a
pump mechanism of the fluid dispenser. Such fluid dispensers
are generally provided with a reservoir of multiple metered
doses of the fluid formulation, the doses being dispensable
upan sequential pump actuations, The dispensing nozzle or
orifice may he configured for insertion into the nostrils of the
user for spray dispensing of the fluid formulation into the
nasal cavity. A fluid dispenser of the aforementioned type is

i described and illustrated in WO-A-2005/044354,

A therapeutically effective amount of a compound of for-
mula (1) or a pharmaceutically acceplable sall thereof, will
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depend upon a nomber of Tactors including, Tor example, the
ape and weight of the subjeet, the precise condition requinng
treatment and 118 seventy, the nture of the tormutation, and
the ponle of admimstration, wd will oltinaely be ar the
discretion of the anendant physician or vetennarian. In e
pharmacesical compositzon, each dosage wnit for oml or
parentezal admiusteation preferably consains from D01 10
FHHD g, mure prederably 0.5 10 1000 ma, of & compound of
formula () or a phanmaceuticelly eeceptabie salt thereof,
caleulated as the free basc. Each dosage unit for nasal or
nbaled administratgon preferably contains rom 0.00] w 50
mg., more prefembly 001 10 5 me, o & compourd of the
foernuly (1) or 2 phamacentenlly svceptable salt therend,
caloulnted as the free base.

The pharmacentically acceplable compounds of fommula

i17 and: phurmaveutically scceptable salts thereof, can be
admanistered in a daly dose (for an adub patient) of, for
example, inoral or parentenl dose of (001 mg o 3000 mg per
iy, 0.5 1 1000 mg per day or 100:mg to 2500 mg per day, or
e nzsal or inhaled dose ol 0001 10 50 mg perdoy or (01 16 5
mig per day, of the compeund of the forowla (1) or a plama-
ceutically scoeplable salt thereof, caleulated as the free base.
This wmnual may be givea o a single dose per day or murne
usually i 4 sumber {such as twa. three, four, five or six) of

sub-doses per diy such thet the wial daily dose is the sume.An 2

ellective ameont of o salt thereof, may be determined us a
propartion of the effective smount of the cempound of for-
mula (1) per se,

The compounds of formela (1) and phermacewtically
accepteble salts thereol, wad may be employed aloaz of in
combiratics with other therepeetic agents. Combination
therapics seconding 1 the present imvention this comprise the
administratioa of at least one compound of formule (1) or a
pharmaceutically pecepteble salt thereof, and the use of at

least one other therapeutically active agent. Preferably, com- 3

hination therapies secorthng ho the presenl invention: com-
prise the administention of at lejst one compound of formula
(I} or a pharmacentically poceptable sult thereal, and a1 teas:
ope other thempeutically active agent. The compourdis] of

formula (I} and pharmsceutically scceptable sells thenenll

e the oilier therapeutically active ageni(s) may be admin-
istenad together in 4 single pharmageatical compusition or
separately and, when sdminisiered separely this may vecur
sinlaneously of sequentially in any order. The amoums of
the compound(s) of formula () and phammaceutically aceept-
able salis therenl, and the other thespeitically active sgent (5]
and the relative timings of admanseatios will be selected in
arder to achieve the desired combined therapeutic effect,
Thus o further aspeet, there 35 provided o combination

comprising a compoued of formula (1) or a pharmacentically su

geceptable salt thereof, and o least ane cther Genspeutically
uctive agent,

Thus tn cae aspect, the compound of (ormuls (1) or o
pharmeceuntival ly scceplable sell thereal, and pharmaceutical

cotpostitions compeising a compound of Toawule ([} or e 3

phurmacentically acceptable salt therend, acconling 1w the
invention may be used 1n combinatinn with or include coe o
more other therapeutic agents, Jor sxample selected from
antibiolics, eoti-virels, glugocorhicosteroids, muscunme
antagonists beta-2 agonists and Vitamin 3 analogues, Ina
further embodiment 8 compound vl fonubs (1) o o phanna-
ceutically acceptable sult thereol may e used incombination
with a furither thempeutic agent which is suitable for the
treetizent of caneer. Examples of such Turther thempeutic
agenls ase destited in Crocer Principles and Pmictice of
Cenlogy by VT Devita sod % el editoss), 6% ediion
(2007), Lippancots Willinmes & Wilkins Publishers. A person
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of oedinary =kill in the art would be able o Escem which
cumbimtions el ggents would be useful Based vn the particu-
lar characteristics of the drugs asd the cuecer ialved. Fug-
ther therspentic sgents o be used i combination with the
gompound of lomuls (1) or o phamsseeutivully acceplahle
salt thercof inchute, bl are pot limited to, anti-miceotubule
agents (sech as diterpenmds and vinea alkaloids), platinem
eoomdinalion compleses; alkylating agents (such as nitrogen
mustards, oxpzaphosphonnes, alkylsulfonates, mrosonss,

¢ tnazenes); entthiotic agents (such as anthmeveling, acti-

nomycing and bleomyveins ); wpotssmensse [ inhibicors (such
#s epipodophyllooxing ), antimetabobites (such gs pusine snd
pyrindine analogues and ant-folate compounds); twopois
somerase ] inkkitors (seeh as campiothecios; bormenes and
hormenal apalogues ), signsl transdicion pathway mhibiors
(such as tvmpsine neceplor inhibitors); pon-receplor tyrosine
kinuse ougiogenests nhibitors, immunotbarspentic agenls:
pmapoptatic agents; epigeneiic or tmnscnptional moedulatoes
{such as histone deacetyiase inhiviers ) and cell evele signal-
ing inhibitors.

Ttwill be appreciated thit when the compound of fimmula
(1} or a pharnacestcally aeceplieble salt thereol, s edminis-
fared in combination with other therepeutic agents nomatly
administered by e inbaded, intrivenous. vral or ninmas)
pute, thiat the pestilianl phamuseeuticn] composition may he
pdministered by the same moutes. Alrematively the individual
components of the composition mey be administered by dil-
ferent routes.

One embodiment of the mvention encompasses combing-

b lions comprisiug ong or two other therspentic agents

Tt will be clesr to a person skilled Lo the ant that, where
appropriate, the other therzpeutic ingredient(s) may be used
in the Torm of salts, fer example is alkal metel o anine salis
ar as acid addition salts; or prodrugs, or as esters, forexanple
Tower alkyl esters, or ag solvales, for eample hydrates, w
uptinse the activity audfor stability alver physical chare-
teristics, such as solubility, of the therpewne ingredient. 1t
will ke clenr also (hut, where apprupnate, Gk thenspeuiic
mgredients misy be dsed o optically puee form

The comhinations refersed 1o above miy conveniently e
presented fur usein te form ol a phanmaceuneal composiien
and thus phurmacentical compositions comprasing a combis
neation as defioed above logether with @ pharmuvestivally
aeceptable dilucat or carmier represent a funther wpectof the
invention

The compounds ol fermile (1) aod pharmacenticaliy
geceptable solis theroof, may be prepased by the melhods
deseribed below o by similar methods, Vhus the following
Intermedistes and Examples serve W illesiete the prepar-
tia ul the compounds of lormuia (1) and pharmaeutivelly
aceeptable salts thereol, and are act 1o be considered & hm-
iting the scope of the imvention in any way.

Creneral Experimenty] Detils

All wmperatures referned to ase in ™
The names of the (ollowing compounds hive besn
obained wsing the compound naming prograsume AT
Mame Pro 6,027 or Chiern Draw Ul 1200,
Abbreviatios
1,2-0C18 1 2-dichloroethane
AcOH acetic acid
CHCL, chinmlonm
Dia-DNS denrerstedt dimetiylsulloxide
DM dichloromethane
DIPEA diisopepylasine
DME0 dimethylsulfoxide
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PPA diphenylphosphoryl azide
3N triethylamine
E1OAc ethyl acetate
h hour(s)
HATU O-(7-Azabenzotriazol-1 -y1-N.NN N'-tetramethy/u-
ronium hexafluorophosphate
HCI hydrochloric acid
1-PrOac isopropylacetate
i-Pr,0 diisopropyl ether
L.OMS liquid chromatography-mass spectrometry
[LiOH lithium hydroxide
M molar (concentration)
MeCN acetonitrile
MeOH methanol
min minute(s)
N normal (concentration)
Na,CO, sodium carbenate
Na,SQ, sodium sulphate
Pd/C palladium on carbon
Rt retention time
TBME tertiary butyl methyl ether
TFA trifluoroacelic acid
THF tetrahydrofuran
UPLC Ultra performance liquid chromatograpy
[LUMS Methodology
Method Formate
[.C Conditions

The UPLC analysis was conducted on an Acquity UPLC BEH
C18 celumn (50 mmx2.1 mm, i.d. 1.7 pm packing diameter)
at40° C.

The solvents employed were;
A=0.1% viv solution of formic acid in water
B=0.1% v/v solution of formic acid in acetonitrile
The gradient employed was:

Iime (min) Flow rate (mi/min) Y A “%B
0 1 97 3
1.5 1 n 100
1.9 1 0 100
20 1 97 3

The UV detection was a summed signal from wavelength
of 210 nm to 350 nm,

MS conditions

MS: Waters ZQ

lonisation mode: Alternate-scan positive and negative elee-
trospray

Scan range: 100 1o 1000 AMU

Scan time: 0.27 sec

Inter scan; delay 0.10 sec

NMR

Spectra were run on a 400 mHz NMR machine at either 302
K or for VT specira at 392-393 K.

10
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Intermediate ]

7-(3,5-dimethylisoxazol-4-y1)-6-methoxy-N-(1-
methoxypropan-2-y1)-3-nitroquinolin-4-amine

Toasolution of 4-(4-chloro-6-methoxy-3-nitroquinolin-7-
v1)-3,5-dimethylisoxazole (Manchester Organics) (20 g, 59.9
mmol)in 1.4-dioxane (200 ml) was added 1-methoxypropan-
Z-amine (31.6 ml, 300 mmol) and the reaction mixture heated
at 70° C. for 1.5 h. The solvent was removed under reduced
pressure and the resulting solid partitioned between ethyl
acetate (3x750 ml) and water (750 ml). The organic layers

3 were combined, dried (hydrophobic frit) and evaporated

40

45

60

65

under reduced pressure to give 7-(3,S-dimethylisoxazol -
}'J)-(’:-mcdmxy-N-(]-mclhnxyprupan-Z—_vl)—3-nitmq uinolin-
4-amine (25.8 g}, which was used without further purification
in the subsequent step.

NMR (D-DMSO): OH 9.03 (s, 1H). 8.63 (d, 1H). 7.83 (s.
1H), 7.81 (s, 1H), 4.39 (m, 1H), 3.97 (s, 3H), 3.54 (m, 21).
3.27 (s, 3H), 2.34 (s, 3H), 2.15 (s. 3H), 1 .41 (d, 3H).

L.CMS (formate): Rt=0.97 min, MH*387.

Intermediate 2

7+(3,5-dimethylisoxazol-4-yl)-6-methoxy-N4-(] -
methoxypropan-2-yl)quinoline-3 4-diamine

7-(3,5-Dimulhyli.-.'oxﬂzul-4-yI)-6-mclhuxy-l\"(l -methox-
ypropan-2-yl)-3-nitrequinolin-4-amine (for a preparation sce
Intermediate 1)(25.8 g, 66.8 mmol) was dissolved in a mix-
ture of ethyl acetate (1000 m1) and DMSO (50 ml) and the
selution was hydragenated using a flow-hydrogenation appa-
ratus (H-cube™) (settings: 20" C., 1 bar. 1 ml/min Now rate)
and a 10% PA/C CatCan 70 catalys! cartridge. The catalysi
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custridpe wis chomged whenever it became blocked. The
reatlivn uxTure was eviepur ted under reduved pressune and
partitioned bemween ethyl acetate (750 ml) and water (35750
ml). The agqueots Lavers wene combined and extracted with
cthyl acetate (750 ml). The organic lavers were were com-
brized, dried (hwdrophabue fil)and evaporaed under reduced
pressure, The residue was dissolved in DOM and applied 1o @
silica caridpe (190 g). The canndge was eluted with a IM
amnmenis in methanol DM gradient (4%, The appropri-
ate fractions were combined and evaporsted wader reduced
pressure o pive 7-{3.5-dimethylisoxazol-4-y1)-b-methany-
N[ 1-methesypropan-2-yguinehine-3, 4-dinmine and
recovened  T-03, E-limathylisonsol-A-y]-G-methosy-N-(1-
rethooy propan-2-y - 3-nimguinolin-4-amine (6.3 )

The recovered staring matenal was dissalved in ethyl
acetite (2300nl) and the solution was hydrogenated usiog o
flaw-hydrogenation apparsios (H-cube™  (settings: 20°C., |
bar, | mb'min fow sate) and 10% PAC CatCart T cutalyst
curtridge. The reaction mixtuse was ovaporated  under
reduced pressung and the residue was dissolved tn DCM and
applied 10 & sifica cartridge {100 g). The carridge was eluted
with a 2M emmenis in methanolDCM gradient {0-4940), The
upprupnate fractions were combined and evaporated under
rluced pressure 1o give 743 5-dimethyliscxazl-d-yi-6-
methoay-N4-{ L -ethonypro pan- vl iquinoline-3,4-di-
aize

Ihe batches of product wene combined to give 7-(3,5-
dimethylisoxazel-2-y16-methoxy-Nd-{ |-mcthesypropan-
2-vhguinoline-3 4-damine {150 2,438 mmol. 65650 yield)
as @ sticky dark brosen gun

NME ([,-DMS0): 88 8.29 (5, TH), 755 {5, 1H). 7.45 (s,
1HY, 5.13 (s, 2H), 4.48 (d, 1H), 3.8% (s, 3H), 3.54 (m, 1H),
333 [ 200 329 (s, VH), 230008, 3100, 21008, 5H), 1,184,
3H) LOMS { formatey: BLOTY min, MHTST

Intermediute 3
a7+ 3, S-dimethylisonarol 45 -G uethoxy-4-01-

methoxypropan-2-vljamino puinolin-3-yljtetraby-
dru-21 L pyran-4-garbogamide

A solution of 7-(35-dimetlyiisonazal-4-¥ |-H- methoxy-
N« 1-methenyprupan-2-vLuinoline3 d-diamine  {for &
preparation see Inermediae ) (9.0 ¢) i DOM (300 mi) was
sreated with pyridine {30 ml) and tetrbydro-21-pyas-4-
carbeny] chlonde (5.0 mf) and the solution sfirmed uder
nitruges &t ambient remperature for 3.5 hand then et stand-
ing ewermght {mbient lemperatee, under ntrogen), The
valubiles wer evaporated w vacuo and e residue partitioned
between DOM and water Thee crganic phase wis washed with
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water 2 and the combined sgueous extracted with DM, The
comtbined erzanic phases wiere washed with brine, dred (hy-
drophobic it} wnd reduced 1w dryness i vacuo, The com-
bined aquecus ineluding the brine wash (~pHi3) was basified
with solid sodium hydrogen carbonate and the agueous
extructed with M x2. The crganic frmetions were dricd
{hydrophabie [nt}, combined with 1he peevious matesial and
reduced 10 deyness i vacuo to give & brown fown. This [oam
was fortber dried in wecuo, triturated with diethyl ether, the
suspension chilled (ivefwater bath) and the solid isalated by
filrtion. The selid was washed with a linle diethy] eflier and
airdried to give N-(7-{3.5-dimethylisoxieol-d-vD-6ometli-
Xy -4 Lmethesypropan-2-v Damine g uinalin-3-y L et-
mifvdm- 2H-pesm-d-carhoxamide a5 o beige solid (17895 0,
LT

NMER (D, -DMS0). 5H 9.49 (s, 1H), 8.38 {5, 1), 770 (&,
1H), 763 (5. 1H), .33 0d, TH), 390350 (m, 011, 343324
{m partinlly obscured by water, T11), 2.6% {m, 1H), 2.32 {s.
3]), 202 (5, 300, 181167 (m, 4H), 1.19 {d, 3H4). LCMS

' [Tormatek ROES ming, MITTd6%9,

Fxample 1
4-{B-methoy - 1-0 1 -methewypropan- 2.0 2 etnaty -

dro-2H-prran4-vl - TH-imidazo| 4,5 ¢ fquinolin-7-
i3, S-dimethylisoxazole

L

A suspension of  NA{7-(3, Sdimethylisoxanol-4-y1)-5-
metleany=4-({ 1 -methoxypropan-2-yDaminejguinalin-3-vi)
Letrhyydro-2H pyran-d-carboxamide (for a prepumtion see
Inlermedione 31294 », 62.7 mael) ln peetic aeki (250 ml,
62,7 mmal) was heated ot 1200 C, for 2 b 3 A molecular
sieves (20 g) were added und hesting conimued for 3.5 b
Further 3 A molecolar sieves (20 g, vven dried) were added
and hegting was continued avernight. Further 3 A molecela
steves (20 g, oven dried) were added wed hesting continued
[z o flurther 24 b,

[T reaction mixtere was allowed to cool 1o oom lemper:-
ture, and the solid remeved by hnton: The residue and
filtrate were combined and evaporated under redial pres-
sure. Water (3 1) was added, and the resubant sluery was
eutralised by the slow sddition of salid sodivm hydrogen

- varbunate. The wqueous stuery wis extracied with DOM [3x]

1), s e wnzanie phitses wene combinisd, i (hydnophobic
frity and evaporated under siduced pressuse w give o brown
g,

The gum was dissolved with warmug and sonication ma
nimal quantity of DOM The solution was applied 10 2
silica culumn {750 g) which had been pre-wetted with DU,
The celumn was eluted with @ geadiens of |2 M ammonia in
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methanol, methanol (3:1))/DCM (0--8%). The product frac-
tions were combined and reduced 1o dryness under reduced
pressure to give a cream foam/glass (13.027 g).

The mixed product fractions were combined and reduced
to dryness under reduced pressure to give a deep yellow oil,
This oil was dissolved in diethyl ether and the volatiles evapo-
rated in vacuo to give a yellow solid. The solid was triturated
with diethyl ether, the solid isolated by filtration and washed
with diethyl ether (x2) to give 4-{8-methoxy-1-(1-methox-
ypropan-2-yl)-2-(tetrahydro-2H-pyran-d-yl)-11-imidazo| 4.
S-clquinolin-7-y1)-3, S-dimethylisoxazole.

The cream foam/glass was triturated with diethv] ether/
cthyl acetate, the mixture reduced to dryness under reduced
pressure and the trituration was repeated with diethy! ether.

The previous product fraction was added to the suspension |

and the mixture aged overnight. The salid was isolated by
filtration and washed with diethyl ether to give 4-(8-methoxy-
I-(1-methoxypropan-2-y1)-2-(tetrahydro-21 -pyran-4-yl)-
IH-1midazo[4,5-c|quinolin-7-y1)-3,5-dimethylisoxazole as a
cream solid. The solid was dried in vacuo and retriturated
with diethy! ether with stirring aver ~30 min, The solid was
isolated by filtration and washed with diethyl ether. The sulid
was dried 1n vacuo to give 4-(8-methoxy-1-(1-methoxypro-
pan-2-yl)-2-(tetrahydro-2H-pyran-4-y1)-1 H-imidazo[4.5-¢]

quinolin-7-y1)-3.5-dimethylisoxazole as a white solid (11.73 2

8.
VTNMR (D,-DMSO): 8H 9.04 (s, 1H),7.99(s, 111),7.74
(s, TH), 5.45 (m. TH). 4.14 (m, 1H), 4.06-4.01 (m, 6H), 3.62
(m. 2H), 3.47 (m, 1H), 3.28 (5, 3H), 2.35 (s,3H).2.17 (s, 3H),
2.09(m. 2H), 1.92 (m. 2H), 1 .83 (d, 3H), LCMS (formate): Rt
0.76 min, MH*451.

Example |

Alternative Preparation 4-(8-methoxy-1-(1-methox-
vpropan-2-y1)-2-(tetrahydro-2[1-pyran-4-y1)- 111
imidazo[4,3-c|quinolin-7-yl)-3,5-dimethylisoxazole

A mixture of N-(7-(3.5-dimethylisoxazol-4-y1)-6-meth-
oxy-4-({1-methoxypropan-2-ylJamino Jquinolin-3-y)et-
rahydro-2H-pyran-4-carboxamide (for a preparation see
Intermediate 3) {11.95 g, 25.5 mmol) and p-toluenesulfonic
acid (1.2 g. 25.5 mmol) in toluene (250 m1) was heated under
nitrogen at reflux using a Nean-Stark apparatus for 3 days.
Further p-toluenesulfonic acid (0.2 g. 4.3 mmol) was added
and heating continued overnight. Water (750 ml) was added,
and the mixture basified to pH 8 using saturated aqueous
sodium hydrogen carbonate solution. The aqueous was
extracted wilh ethyl acetate (3x750 ml), the organic layers
combined, dried (hydrophobic frit) and evaporated under
reduced pressure. The residual solid was triturated in ether
(~200 ml), sonicated bricfly. The majority of the solid
appeared 1o be a fine powder. The fine powder suspended in
the ether was decanted, the solid isolated by filtration, and
dried in a vacuum oven to give crude 4-(8-methoxy-1-(1-
methoxypropan-2-y1)-2-(tetrahydro-2H-pyran-d-y1)- 1 1i-
imidazo[4.5-cjquinolin-7-y1)-3,5-dimethylisoxazole (6.3 ).
This matenial was triturated in cther (=100 ml), sonicated
bricfly, and stood overnight at room temperature. The solid
was isolated by filtration and dried in a vacuum oven 4-(8-
methoxy-1-(1 -methoxypropan-2-y1)-2-(tetrahydro-2H-py-
ran-3-yl)- 11I-1midazo[4,5-c|quinolin-7-y1)-3,5-dimethyl-
isoxazole (4.9 g. 1088 mmol, 42.6% vield). T.CMS
(formate): Rt 0.75 min, MH*451.

The clumped solid left over from the decanting was trity-
rated 1n ether (100 ml), sonicated for 15 min. and stood at
room temperature for 3 days. The solid was isolated by filtra-
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tion and dried in a vacuum oven to give 4-(8-methoxy-1-(1-
methoxypropan-2-yl)-2-(tetrahydro-2H-pyran-d-y1)- 1 H-
imidazo|4,5-c|quinolin-7-y1)-3,5-dimethylisoxazole (3.6 g,
7.99 mmol, 31.3% yield). LCMS (formate): Rt 0.76 min.
MH"451.

Example 2
4-(8-methoxy-1-((R)-1-methoxypropan-2-yl)-2-(tel-

rahydro-2H-pyran-4-yl)-1H-imidazo[4,5-c]quinolin-
7-v1)-3.5-dimethylisoxazole

Q

Chiral resolution of 4-(8-methoxy-1-(1-methoxypropan-
2-y1)-2-(tetrahydro-2H-pyran-4-y!)- 111-imidazo[4.5-c]
quinolin-7-y1)-3.5-dimethylisoxazole was carried out using
the following conditions:

Column:  Chiralpak AD-H (25030 mm. 5 micron)
[ADH10029-01]

Flowrate: 45 ml/min

Detection: UV DAD (300 nm (bandwidth 180 nm, reference
550 nm (bandwidth 100 nm)).

Mobile Phase A: n-Hexance (10 ml of isopropylamine per

1 Winchester (2.5 1))

Mobile Phase B: Ethanol (10 ml of isopropylamine per Win-
chester (2.5 L))
Isocratic system—-85:15 mobile phase A:B3
Run time—ca. 35 min

4-(8-methoxy- [ -(1-methoxypropan-2-yl)-2-(tetrahydro-
2H-pyran-4-y1)-1H-imidazo[4.5-|quinolin-7-y1)-3.5-dim-
ethylisoxazole (500 mg) was suspended in ethanol and eth-
vlene glycol (10 mi:5 ml) and then sonicated and heated to aid
solution. [sopropylamine (1 ml) was then added. This work-
ing solution was warmed on a hotplate (60° C.) whilst puri-
fication was ongoing to keep in solution. Injections (1.S ml)
were made using autosampler. Fractions collected on time
basis using funnel bed fraction collector hetween 28 min and
35 min. The combined [raction solutions were evaporated 1o

s dryness using a rotary evaporator (30° C. hath temp) and the

residue transferred 1o a tared 20 ml glass vial using ethanol (ca
12 ml). The ethanol was evaporated under a stream of nitro-
gen gas (room temp).

4-(8-methoxy-1-((R)-1-methoxypropan-2-y1)-2-(tetrahy-
dro-2H-pyran-4-y1)-1H-imidazo[4,5-¢ Jquinolin-7-yl)-3 5-
dimethylisoxazole (1.16 g) isolated using the above process
was triturated with diethyl ether (— 3 ml) over ~4 h at ambient
temperature, The solid was isolated by filtration, washed with
dicthyl ether and dried in vacuo to give 4-{8-methoxy-1-((R)-
I-methoxypropan-2-y1)-2-(tetrahydra-2H-pyran-4-vl)- 1 H-
imidazo[4,5-c]quinolin-7-y1)-3.5-dimethylisoxazole as a
cream solid (0.96 g).

n

N
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VT NME (E,-1MS0) BH .03 (s, L), 798 s, 1HE 774
(s, 111}, 5.43 (m, 111, 4.13 {m, 113}, 4.04-4 00 {m, 811}, 361
(m, 2Hj,3.46 (m, 1H), 3,28 {5, 3H), 2.35 (5, 3H), 2.16 (5, 30,
208 {m, 2ZH}, 1.92 (m, 2Hy, .82 (d, AH), LOMS{fonmae): Rl
(.76 min, MH"451,

Example 3
du(Bemethoxy - 1-({ 5] 1-methoxy propan-2-v1)-2- e1-

rutydro-2H-pyren-4-y -1 H-midaeo[ 4, 5-clavinelin-
Teyl)e3, S-dimethylisoxazale

Chiral resolulion of 4-{8-methoxy-1-1-methoxypropan-
2-y1)-2-(tetrayero-21 Bpyran-d-vl - | H-imidazal 4,5
quinolin-T-y13-3, 5-dimethylisonazobe was camried il Usieg
the following conditions:

Column: Chirlpuk ADL (250630 mm, 3§
| ADH10029-01

Fhrarate: 45 mlimin

Detection: U TIATD (300 nm (baadwidth 180 nm, reference
550 un (badwidth D0 am) ),

Mahile Phase A Heptene

Mobile Phase B Ethanol

Isoceatic system—4i3:15 mobile pliase A

K time—ei 33 nan

A-(H-methioy-1-{ L -methoxypropan-2-y1 -2 -{tetralvdro-
2H-pyruned-yl ) L B-imidaso] 4,51 jyuinoelio-7-v1)-3, 5-dim-
athylisoxazole (85 my) was dissolved ioethano| {ga. 4 ml)
with heating and somcation, Injections (400 pl) were then
miaiedis via plastic syringe, The fractions between 24 min wnd
263 min were collected and the combined fraction selutions
were evaporuted lo dryness using a rotary evaperztor (30° C.
bith temmp). The residue wis runsfemed woe Lirsd glags vial
using ethanal (ea 12 ml). The solven wes then remeved by

i)

e¢vaporation under & stiream of nitrogen gus (roem temp) o

give  &-{B-methowy-1-{(5)-1-methoxypropan-2-y1}-2-(1et-
rabydro-2H-pyman-d-y |- 1 H-tmidaan| 4,5-clquinado-7-y()-
3 F-dumethy lisoceole (58 mg).

VT NMR (D,-DMSO) 8H 9.0 (s, 1H), 7955, 1H), 7.72

(s, 1103 541 {m, LH), 400 (m, 10, 4.03-3.97 {m, SH), 3.59 g
i, 2HY RAS (m, DED, 326108, 3H), 232 {5, 3H), 2,13 (5, 381,

207 {m, 210), 150 fa, 21T} LA0 L 3H) LOMS (formate): Hi
073 min, MET451.

Example 4

Prepanstion of @ coystalline lomt of d-(Smetloxy-1-

{(R)-1-methoxypropan-2-v1)- 2 letrbydro-2E-py-

ran-+-y1}-TH-imidazo]d, 5-clquinolin-T-y1)-3,5-dim-
ethylisoxazole (anhvdrous form 1)

A-(H-methoxy-1-( [ B - | -methony propan-2-v ] -2 leicahy-
de-IH-pyran-d-v[-1H-imidao| 4, 5-cjguinoln-T-y1}-3 5

u
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dusethyliseeuale (For o preparation see Example 2 of reae-
tion scheme 1, TR3T o) was dissolved in sopropy| seetule (95
ml.) at reflux and then allowed o coo] 1o 20° Cover | hr
Cyelohexane (190 ml.} wis then sdded over © hr snd the
resultang shury was aged for | e The shumy was then filtered
aod washed with 21 cvdlohexanesopropyviscetne (3 mly
and then cyclobexane (30 mL) before being pulled dry, The
cuke was then oven doed overnigin st 407 C. onder vacoum,
An XEPD was recoded oo this metenial (see Example 95,

Example 5

Proparation of o crystaliine fosm of 4-(¥-methoxy-1-
(R L -methoxy propan-2-y ] 2 tetnlwdro- 2 py-
ran-4-v1 -1 H-imidwa] 4, 3-clquinolin-7-y1)-3, 3 dim-
etlytisonazole (anbydrous foom 2)

A pre-mixed soletbon of soprepyl soetate (211 mi) and
cvilohexane (422 ml ) was sdded w 4-(8-methoay- L (R )-1-
methowypropan-2-y1-2-(tetrahydro-2H-pyran-2-y1)- 1H-

i inudazo|4,3-¢lquinolin-T-y1)-3, S-dimethylisoxaeole (for a

preparation soe Example 2 ér reaction scheme 1, 4205 g, %4
mmal}, The msulting suspension was stirred for 24 howrs,
filtered, the resultung sulid washed (1% evelehesane dsopne.
placetnte (2:1, 180ml), Lx cyclohexane | 180 ml). 1« TBME
(180 ml)), pulled 1o drypess and doed in vacuo 21 A0° C 1o
consent weight geving an almoest white solid {90%% vield). An
NEI'D was recorded on this matenal {see Example 4.

Example &

Preparation of o erystalline fonn of 4-(3-methesy-i-
({R)- 1 -methesy propan-2-v1 -2« (teteabydeo-2H-py -
=4yl Heimidazo| 4, 5-¢ Jquinalin-T-y 1 -3, 5-d-
cibylisoxazole (hydrate)

A pre-uxed solution of eshanol (2000 mlL) end water
(B0 mLy wirs added e A-(B-methexy - LR L melhoxy pro-
pran-2-¥11-2-(tetraby dro-2H-pyren-4-y1)-1 H-imidaeo{4, 5-c)
quizolin-7-y11-3 3 -dimethylisoxasoke (for o preparation sec
Example 2 orreaction scheme 1, L0 g, 2.220 mmeol ) ond the
pesulling suspensiun stimed overnight. The suspension was
filtered, washed (2x water, 2TBME), pulled o dovness
uncer vacuisn and dried o vicno sl 300 . w give o white
powder. An XRPD was reconded on thiz meterial (see
Example %),

Exumple 7

Preparution of & cryslalhne funn of 4« B-methoxy- |-

(- L-methoay propan-2-yL-2-letrbydne-2Hepy-

raf=4-¥1)- 1 H-imidazo|4, 5-c jquinahin-T-yL -3, 5<dim-
ethylisonazole (anfydrous fom 3)

4-(B-methexy- L[ R)-L-methoxyprogan-2-v1§-2-(1etraly -
Apo-2H-preied-y [ T Haanuduza | 4,5.¢ jquizolin-7-yl-3.5-
dumethiyliscrazole hydemte (for a prepasation sec Exemple &,
BO0 my, 1858 mumal) was beated at 1357 O w5 mbar over-
ight. An XRPL was recorded oo this material {soe Exumple
qy,

Example ¥

Preparative o 4-{8-methoxy-1-([R ) L-methosypro-

pout-2ov] - 2«itetrahydeo-2H-pyran-d-v - 1 -amadaco

[4. 3¢ Jquinolio-7-yl)-3. S-dimethy lsoneaele hydne
chlonde (hydroehlonds)

[nn first resactor 4 soluriog of T3 8-dimethylison ] -3-
ylj=-methoxy=4-(N-—{[ R - 1-methenypropan-2-v iy
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dr-2H-pyran-4-carboxamido)quinoline-3-carhaxylic  acid
(for a preparation see Scheme 1, 23.3 kg) in DCM (113 ki)
and DIPEA (3.8 kg) was combined with acetonitrile (61.6kg)
and di-iso-propylamine (12.8 kg) the mixture was cooled to
between -10and -3° C. Diphenylphospharyl azide (19.0 kg)
was added maintaining the temperature hetween - 10 and -3°
€. and the reaction stirred at this temperature, Further diphe-
nylphosphoryl azide (2.4 kg) was added maintaining the tem-
perature between =10 and -3° C. and the reaction stirred at
this temperature to form a frst solution.

Inasecond reactor dimethy formamide (144 kg) and water
(72 kg) were heated to 90-100° C. The first solutinn was
added maintaining the lemperature between 85-100° C., reac-
tor | was rinsed with acetonitrile (7 ky) and the rinse added to
the second reactor maintaining the temperature hetween
85-100° C. The mixture was stirred at this temperature and
then eooled 10 20-30° C. The pH was adjusted to pH=10 with
30% wi agueous sodium hydroxide solution (10,4 kg) main-
taiming the temperature between 20-30° . Dichloromethane
(315 kg) and water (351 kg) were charged, the layers were
separdted and the aqueous laver extracted with dichlo-
romethane (313 kg). The combined organic layers were
washed with water (234 kg). Water (234 kg) was chamged to
the organic layer, the mixture stirred, sodium ehloride (80 kgl
added and the lavers separated. The organic layer was con-
centrated under reduced pressure below 30° €., methanal
(201 kg} was charged and the solution concentrated under

15

0
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washed with acetonitrile (9 kg) to give the title compound
(33.40 kg, 99.3% purity) as o wet cake.

Example 9

X-ray Powder Diffraction (XRPD) Studies on Crys-

talline Forms of 4-(B-methoxy-1-((R}-1 -methoxypro-

pan-2-y1)-2-(tetrahydro-2H-pyran-d-y[)- 11 [-imidazo

[d.5-c]quinolin-T-y])-3.5-dimethvlisoxazole as a free
base and as a hydrochloride sal

The data were acquired on a PANalytical X'Pert Pro pow-
der diffractometer. model PW3040/60 using an X'Celerator
detector. The acquisition conditions were: radiation: Cu K,
generator tension: 40 kV, generator current: 45 mA, start
angle: 2.0 26, end angle: 40.0° 20, step size: 0.0167° 24, time
perstep: 31.75 seconds. The sample was prepared by mount-
ing a few milligrams of sample on a silicon wafer (zero
background) plate, resulting in a thin layer of powder.

Peak positions were measured using Highseore software.
The margin of error is approximately +0.1° 26 for each of the
peak assignments, Peak intensities may vary from sample to
sample due to preferred orientation.

Table 1 shows characteristic XRPT) peak positions and

25 d-spacings [or crystalline form of the compound 4-(8-meth-

oxy-1-((R)-1-methoxypropan-2-y1)-2-(tetrahydro- 2H-pyv-
ran-4-yl)-IH-imidazo| 4, 5-c|quinolin-T7-y|}-3.5-dimethyl-
isoxazole as a free base and as a hvdrochloride salt,

TABLE 1
Free hase
nuhydrois Free base Free hase Free base
form | snhydrous form 2 anhvdrous form 3 Hydrate hydrechlonde
27 dspacing/h 267 depacing'A 207 dspacingA  20° dspaemgA 207 d-spacing/A
7.9 Lk 6.5 134 LR 0.0 &1 108 94 94
RS 104 1.8 %2 11.2 79 10.2 BT 123 69
7 4.3 130 iR ] L17 fi4.) 120 74 133 5.6
12 73 140 0.3 16.0 53 148 6.0 144 4§
127 70 133 S8 103 34 16.6 5.} 149 59
139 fid 1.7 A0 18.2 49 17.5 AR 174 ¥l
59 <5 193 46 M6 43 18,2 4y 184 47
167 5.3 108 4.1 215 4. 188 4.7 9.9 4.5
LB.A 4.7 2.6 4.1 23.0 1.9 147 4.5 nd 44
1.0 437 226 38 205 4.3 240 37
2.1 39 53 3.5 13 1k 5 15
M43 3 272 i3 24 iz 62 14
20.1 3l 6.4 a4 T 27
RLE ] af
reduced pressure helow 50° . Further methanol (199 kg) and o Binlogical Test Methods

4M hydrochloric acid in methanol (68.5 kg) were charged
maintaining the temperature 20-30° C, and the reaction was
stirred at this temperature. The mixture was concentrated
under reduced pressure below 50° C. and acetonitrile (104 kg)
charged. The mixture was concentrated under reduced pres-
sure below 30° C. and further acetonitrile (97 kg) charged.
The mixture was concentrated under reduced pressure below
307 C. and further acetonitrile (116 kg ) charged. The mixture
was cevaporated under reduced pressure below 50° €, and
further acctonitrile (103.0 kg) was charged. The nuxture was
coaled to between =507 C, and stirred at this temperature.
(he shurry was centrifuged in two portions, each portion was

The compounds of formula (1) may be tested inone or more
of the following assays.
Time Resolved Fluorescence Resonance Lnergy Transfer
(TR-FRET) Assay

The binding of the compounds of formula (1) to Bromo-
domains BRDZ, BRD3 and BRDA was assessed using a time
resalved fluorescent resanance energy transfer binding assay,
that measures the binding of an acetylated histone peptide 10
the bromodomain protein,

"The bromedomain protei, histone peptide and a variable
concentration of test compound are incubated tgether to
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reach thermodynumic equitihrium. The assay 15 conliguned
stch that in the absence of test compound the bromodomain
and pepride are significantly bound (—=30%0) &nd in the pres-
ence 0l @ sullicient conventmtion ol @ peten: iniubior this
interaction is discupted leadig @ messumible doop i fue-
rescenl resomance energy irmsfer

Higreone Peptide

H-Se¥-Gly-Arg-Gly-Lya (Ac| -Gly-Sly-Lyo{Re| - Siy-Leu-
Gly-LyelAch «GLly-Gly-Ala-Lyaisc) ~Asn-Hia-Gly-Ser-
gly=Eer-Lyol|83ictin) -2K. ZTPL

The protected peptide was assembled om o solid-phase
syithesiser using preluaded Wang resin and ottlising stomland
Free synthesis protocols, The C-lerminal [ysine was pro-
teeted by o hyper scad-labile group allowing for s seleclive
removil at the end of the gssembly snd sachment of the
biotin The crude peptide was obtained afier clesvage from
ke resin with & mixtoee of srilluoroncetic scid (TEA), tnise-
propylsilane and water (952,525 for 3 b & room lemper-
tire and was then punificd nsing a C1¥ reverse-phase colunn
utilising @ 0.1% TEA-bulfered water'acetonitrile gradient.
The resuling [retions were walysel and fractiens which
wire =950 pure by analytical HPLC and giving the comect
mw {by MALDHTOF mass specteoscopy) were pooled and
frecee dried, The final material was analysed by HPLC 1o
confimm puenty.

Protein Producticn:

Recombinant Human Bromedomans (BROZ (1-473),
BRDA (1-435) and BRD4 (1-477)) were expressod in B ool
cells {in pET15k veetor) with o six-Hs tag a1 the N-1enminal.
The His-tagged Bromodomain wies extracted from £, coli
cells using sonication and punbivd using o nickel sepharose
SEE column, the proteing wers washed and then elited with
S0 M Tris-Hel pHEQ. 300 mM NaCl, | mM §-mercapioet-
hano! and 20 mM Imidizele. Further punfication wis per-
frmed by affinity chrematography oo a HisTRAP HP col-
ume, efuting with @ licgar 0-500 mM sodumt chlonde
gradies, over 20 column velumes. Fimal punfication was
completed by Superdex 200 prep arade siee exclusion col-
ueetty, Purified protein was stored at <80 C in 20 mM HEPES
pH 7.5 aned 100 mM MaCl Protein ideniiny was confirmed by
peptide mass fingerprinting and predicted melecular weight
cenfimed by miass spectrametry

Protogol for Bomedomain BRID2, 3 ad 4 Aszavs:

Adl assny components were thssolved o butior composi-
tien ul 50 mM [EPES pHT4, 50 mb NaCl and 0.5 mbd
CHIAPS, The fine! concemiration of Bropwedontain proteins
were 100 oM and the histone pepride was 300 nM, these
compenents are premixed and allowed to eguilibrue for 1
hour in the derk, & il of this reaction mixnere wag added 1w all
wells pontaining 50 0l ef various cunceatnlions of 1251 eom-
pound or DMSO veicle {0.5% final) in Greiner 384 well
Black low volume microttre plates and incubeted in dark for
60 miins ot oo temperature. 2l of detection mixture con-
tirticky enti-fhis XLo65 labeled antibody wd siweptavidin
labelud with eurapium coypiate was added to ull wells and a
further dark tncubation of at least 30 ming was perfonned
Plates wiene thim read oa the Fovision platereader, (hen=317
nm. dopor REM=615 pm; seceptos LEM=505 nm; Dichroie
LANCE dual). Time nesulved Noorescent mtensity measure-
ments were made at Both emission wivelengths and the rto
af seeepiondonor was caleulated and used for doty analysis.
All data was permalized Lo the meazs of 16 high and 16 low

contmod wells on esch plate, A Four parmeter curve fit b the

Follovinye Lorin was Hhen applicl;

=usa | L TR

=

Pt

i

g
o

[

~
=
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Where ' i e minimum. b is te Hill slope, ¢ is the plo30
and *d" 15 the maximum.

Examples 1-3 were tested in all of the BRDZ, BRD3 and
BRDM assiysidesenbed above and wene found 1o lusve s plC,,
i the range 6.5.7.5 1 each asgay.

Measuremenr of LPS induced 1L-6 Secreticn from Wihale
Bleod

Activition of monoevtic cells by agonists of toll-lke
recepinrs such as bacterial ipopolysacchande (T.2S) resulis
in production of key infammatory mediators ineluding |L-6.
Such puthways are widely copsidenad we be centrml w the
prtbophysiology of & range of auto-mumune and ialamma-
tory disordars

Compounds 10 be fested are diuted 16 give a ranpe of
approprate concentrations of wluch 1 pl of the diluted stocks
15 added to & 96 well plate. bollowing addition ol whole kel
(130 ul’ the plates are incubated o1 37 degress (3% CO. ) for
30 min befire the gdditoa of 10wl of 2.8 ug/ml LPS, dilwed
in comgplete REM] 1640 { final concertration--200 ng/ml). 1w
giveatodal volume of 140wl per wiell After further incubation
for 24 hoors al 37 degrees, 40l of PBS ase added to cach
well, The plates are sealed; shaken for 10 minwies aod ten
centrifuged {2500 rprrix L0 minj. LUl of the supematant ars
removed and [1-6 levels assayed by immuncassay {typicaily
by MesoScate Discovery technology) either immediaely or
following stomge al -20 degress. Concentration response
curves for epch compound was geperated from the data and an
10, value was caloulotad

Examples 1 and 2 were tested in this assay wod wene found
tu have i QU by the pange 6.0-7.0,

These data demonsteate that bromodoman  mithiors
fested in the above whole blood assay inhibited the peoduc-
tian af key inflamntatory mediator [L-0
In Viva Mouse Model w0 Demenstrate Medulonen of Pro-
Influmunatory Response

Male CT1] mice (25-30g, o 4 per group ) recerved a single
1w kolus dnjection of LES (100 peikye) via the 1aed vesn L h
afler pre-treatment with @ single oral administralion of eiher
vehicle (1% (wiv ) metvleeliufose n sterile winter] or the test

v oeompourd (3, 10and 30 mp'ka). Seral blogd samples were

abtained from the il vein by dirse! venepunctuce i1 varous
i puasts up 1o 5 b puest-LES sdminsstmtion ler analysis of
TL+6 and the test compound concentretions by Meso Scale
[Hseovery (MS12) analyas and LO-MBSMS respectively.

In vehicte contrel mice, 1v. LPS induced o ime-dependent
ineresse inser [L-6 concenteatiogs, while mice pre-treaiad
arally with 1he cumpound uf Example 2 {3, 10 and 30 mgky)
had reduced maximum (€, L-6 levels by 4684, 79%, T3%
respectively, sml reduced lotel exposuces (AUC) of 1L-0 by

355, 7RG 53% respectively. This reductinm in IL-5 35 cam-

pitriihle to the maximal reduction obsesvod with the positive
coatrel dexamethasone, e 73% and 708 reduction 1 1L -0
€, and AU, respectively

These data demvistrate 1hat the compuouml of Example 2
tested in 1he above assay reduced LPS-induded systemic [L-6
levels in the mowse falkowing & single ol sdmunistration sod
consequently may bave wility a5 a0 anti-inflamnustory agent.
Oncology Cell Growth Assay

Fumn cell lines (n-80 compnsing cell lines described w
Table 2 helow) were cultured in BPMI-1640 comaming 108
feral bovine serum, 1000 visble cells per well wene plated in
384-well black fal bottom polvstyrone plales (Greiner
HTBI108E) in 48 pd of culwre media. ASE plates were placed at
o4 COy, 37O, overnight. The fodlrwing day one plate wis
hurvested with Coll Tiee-Glo (CLG, Promega #G7573) fora
fiee equal to 0T measurement od compound {20 poim
fitrstion fram 14.7 ub 16 7 uhd) was sdded to the relsining
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plates. The final concentration of DMSO in all wells was
0.15%, Cells were incubated for 72 hours or the indicated
time and each plate was developed with Cell Titer-(la reagemt
using a volume equivalent to the cell culture volume in the
wells. Plates were shaken for approximately 2 minutes and
chemiluminescent signal was read on the Analyst GT (Mo-
lecular Devices) or EnVision Plate Reader (Perkin Elmer),
Results are expressed as a percent of the T0 and plotted
aganst the compound concentration, The T0 value was nor-

malized 10 100% and represeats the number of cells attime of |

compound addition and the concentration response data were
fit with a 4 parameter curve fit using XLt sofiware (model
205). The concentration that inhibited cell grawth hy 50%
(2lC¢,) is the midpaint of the ‘growth window’ (hetween the
Thand DMSO control). The Ymin-T0 value is determined by
subtracting the T0O value (100%) from the Ymin value (%)
determined from the fit of the concentration response curve.
Values from the wells with no cells were subtracted from all
samples for background correction.

The compound of Fxample 2 was tested in aceordance with
the above procedure and found to have the gIC,, as shown in
Tahle 2.

TABLE 2
n
{number
Celi lme type of lines) @€y,
Multipie mycloma 16 1110 >19326 nM (median 414 nM),

with {5 out of 16 cell lines i the

range 1.1 ta 2000 M
Small cell ling cancer I8 7010 =28326 aM (median 538 nh),
81 with 35 of the 38 cell lines in the
range T6 to 2500 oM
4 I66-R4T pM
1 O i b
Nenmhlesioma 12 254335 nM (median 193 nvD
Esophagen! B 20R-154d nM {median 759 nM)

The compound of Example 2 was also tested in accordance
with an analogous procedure using 96 well plates along with

- . ¥ . &4
appropriate modifications to volumes and concentrations that

wauld beapparent to thase skilled in the art. The compound of
lixample 2 was tested and found to have the 2lC,, asshown in
Tahle 3,

TABLE 3
n
{number of
Cell line tvpe lines) BiCsn
Acure monocytic leukemia | 123 oM
Aciite prmyeloovtic | 141 nM
lenkemia
Cutaneous T eel| i 162 nM
vmiphoma
rkitt’s lvmphema 3 [81-807 nM
1id leukemin 1 176 nM
cer fdugtalh | 337 eM
carcinoma ] T aM

These data demonstrate that the compound of Example 2
tested in the above assay inhibited cell growth in a panel of
oncalogy cell lines and may therefore have utility in the
treatment of one or mOre cancers.

All publications. including but not limited to patents and
patent applications, cited in this specification are herein
incorporated by reference as if each individual publication
were specifically and individually indicated to be incorpo-
rated by reference herein as though fully set forth,
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What is claimed is;
L. A compound of formula (1) which is 4-(8-methoxy-1-
(1-methoxypropan-2-yl)-2-(tetrahydro-2H-pyran-4-y1)-1H-
imidazo[4.5-c]quinalin-7-y1)-3,5-dimethylisoxazole

n

9]

or a salt thercof,
2. A compound of formula (TA) which is 4-(8-methoxy-1-
((R)-1-methoxypropan-2-y1)-2-(tetrahvdro-2H-pyran-4-yl)-
¥ IH-imidazo|4,5-c|quinolin-7-y1)-3,5-dimethylisoxazale

fan

(1A

]

o PR

in

)

or a salt thercof,

3. A compound of formula (1) which 1s 4-(8-methoxy-1-
((S)-1-methoxypropan-2-y1})-2-( tetrahydro-2H-pyran-4-yl)-
1H-imidazo[4.5-c]quinolin-7-y1}-3.S-dimethylisoxaznle

}

0

Kl

65 or a salt therenf.
4. A compound according to claim 2 or a pharmaceutically
acceptable salt thereof.
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5. A pharmaceuticul composition which comprises g com-
pound or a pharmacestically acceplable sall thereal as
defined in chuim 4 and vne or moene phamscentically socept-
ahle carriers, diluents or exeipienis.

6. A combination pharnacectical prsduct comprising &
compattsd or a planmaceuatically accepable saly theroo ! us
defined i elaim 4 wogether with oneor more ather therapeu-
tally active agents,

T A method of treating 5 chronie suioimmone and'or
inflamematory condinion which comprises adminstenng, o a
human subdect in need thercof, o therspentically effective
amuount vl a cunmtpuund ora phermaceotically acceptable salt
thereal as defined in claim 4.

£ A method of treating cancer which comprises adminis-
lering, Lo @ human subject in veed thereol, s therpeatically
effective amounl of 8 compound or @ pharmaceutically
peceptable salt thereof us delined m claim 4.

9. A method acconding to elaing B wherein suid ciencer is
leukaemin, a NUT-midline carcinoma, multiple myeloma,
Iung cancer, a neuroblestoms, Burkit's lymphomo, cervical
caner, esophageal cuneer, mvarian cancer, hresst eancer, o
culorectal cancer,

10 A sal of o compound of Formobs (1A) acconling 10
claim I wherein said salt is selected from the group consisting
of wdrochlnnde, sulfiste, malente. fomarate, citrate, p-olu-
enesulfonpte, hendenesullonate, tnd methanesulfonate salt,

36
11. A selt according 1o cliim 10 wherein seid sait 15 o
el fente sull.
12, A compound of tormuls (1A) which is 4-{8-methoxy -
1R 1 methonypropi-2-v1-2-(etradydno-2H-pynin-4-

w1 imidie| 4 5-clquinolin:T-v] -3 S-dimethylises-
azole
il
{
~{
bl
B 3
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Communication under Rule 71(3) EPC
1. Intention to grant

You are informed that the Examining Division intends to grant a European patent on the basis of the above
application with the text and drawings and the related bibliographic data as indicated below.

A copy of the relevant documents is enclosed.

1.1 In the text for the Contracting States:

AL ATBE BGCHCY CZDE DK EE ES FIFR GB GRHRHU IE IS IT LI LT LU LV MC MK MT NL NO PL PT
RO RS SE SI SK SM TR

Description, Pages
1-33 as published

Claims, Numbers
1-10 filed with entry into the regional phase before the EPO

Drawings, Sheets
15-55 as published

With the following amendments to the above-mentioned documents proposed by the division
Description, Pages 2,5, 13, 33
Claims, Numbers 2.3,9,10

Comments

Hegisiered letter

EPQ Form 20045 (3 140SXP
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DESCRIFTION

Page 5: Inconsistancy between claim and description ramaoved (Art. 84 EPC)
Page 13: Article 53(c) EPC

Page 33 Article 84 EPC

CLAIMS

Page 1, Claim 2: Inconsistency batween claims removed (Art, 84 EPC)
Page 1. Claim 3: Inconsistency betweean claims removed (Art, 84 EPC)
Page 2, Claim 9: Inconsistency between claims removed (Art, 84 EPC)

Page 2, Claim 10: Inconsistency betwaen claims removed (Art. 84 EPC)

1.2 Bibliographic data

The title of the invention in the three official languages of the European Patent Office, the international patent
classification, the designated Contracting Slates, the registered names(s) of the applicant(s} and the other
bibliographic data are shown on the enclosed EPO Form 2056.

2, Invitation
You arg invited, within a non-extendable period of four months of notification of this communication,

2.1 to EITHER approve the text communicated above and verify the bibliographic data (R. 71{5) EPC)

(1) by filing a translation of the claim(s) in the other two official languages of the EPD

Fee code EUR
(2a) by paying the fee for grant including the fee
for publication: oo7 8915.00
minus any amount already paid (R, 71al5) EPC). 0.00
Total amount: 915.00
i3 by paying additicnal claims fees under Aule 71({4) EPC,
number of claims tees payable: 0 016 0.00
minus any amount already paid (R. 71a(5) EPC): 0.00
Total amount: 0.00

Important: If the translations of the claims and fees have already been filed and paid respectively in reply 10 &
previous communication under Rule 71(3) EPC, e.g. in the case of resumption of examination after approval
|see Guidelines C-V, G), agreement as to the text to be granted (H. 71a(1) EFC} must be expressed within
the same time limit (e.g. by approving the text and veritying 1he bibliographic data, by confirming that grant
proceedings can go ahead with the documents on file andior by stating which translations of the claims already
on file are to be used).

Mote 1; See "Important notes concarning fee payments” below,

Mate 2: Any overpaid "minus" amounts will be refunded when the decision to grant (EPO Form
20064} has been issued.

Maote 3: For the calculation of the grant fee under Art. 2(2), No. 7, RFees (old tee structure), the number of
pages is datermined on the basis of a clean copy of the application documents, in which text deleted
as a result of any amendments by the Examining Division is not shown. Such clean copy 15 mads
availaple via on-line file inspacticn only.

Registered letter

EPD Feem 23045 33114C55F
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2.2 OR, in the case of disapproval, to request reasoned amendments or corrections to the text
communicated above or keep to the latest text submitted by you (R. 71(6) EPC).

In this case the translations of the claims and fee payments mentioned under point 2.1 above are NOT due.

The terms "amendment(s)” and "correction(s)” refer only to amendments or corrections of the application
documents and not of other documents (e.g. bibliographic data, the designation of the inventor, etc.).

If filing amendments, you must identify them and indicate the basis for them in the application as filed. Failure
to meet either requirement may lead to a communication from the Examining Division requesting that you
correct this deficiency (R, 137(4) EPC).

2.3 Bibliographic data

Where you request a change or correction of bibliographic data in response to the Rule 71(3) communication,
this will not cause the sending of a second communication under Rule 71(3) EPC. You will still have to pay the
fees and file translations in reply to the Rule 71(3) communication in the case of 2.1 above, unless you also file
a reasoned request for amendments or corrections in response to the Rule 71(3) communication (see case 2.2
above).

3. Loss of rights

If neither of the two possible actions above (see points 2.1 or 2.2) is performed in due time, the European
patent application will be deemed to be withdrawn (R. 71(7) EPC).

4, Further procedure

4.1 Inthe case of point 2.1 above

4.1.1 The decision to grant the European patent will be issued, and the mention of the grant of the patent will be
published in the European Patent Bulletin, if the requirements concerning the translation of the claims and the
payment of all fees are fulfilled and there is agreement as to the text to be granted (R. 71a(1) EPC).

Note on payment of the renewal fee:
It a renewal fee becomes due before the next possible date for publication of the mention of the grant of the

European patent, publication will be effected only after the renewal fee and any additional fee have been paid
(R. 71a(4) EPC).

Under Article 86(2) EPC, the obligation to pay renewal fees to the European Patent Office terminates with the
payment of the renewal fee due in respect of the year in which the mention of the grant of the European patent
is published.

Note on payment of the designation fee(s):
If the designation fee(s) become(s) due after the communication under Rule 71(3) EPC, the mention of the

grant of the European patent will not be published until the designation fee(s) hashave been paid (R. 71a(3)
EPC).

4.1.2 After publication, the European patent specification can be downloaded free of charge from the EPQ

publication server https:/data.epo.orgiublication-server or ardered from the Vienna sub-office upon payment
of a fee (OJ EPO 2005, 126).

Until 31 December 2013, each proprietor may request in writing to receive the certificate for the European
patent together with one copy of the new patent specification only if the request is filed within three-month or
the additional two-menth period (R. 95(3) and (4) EPC). If such request has been previously filed, it has to be
confirmed within the same period. The requested copy is free of charge. Any request or confirmation of a
request filed after 31 December 2013 or after expiry of these periods will not be dealt with and the certificate

Registered letter

EPQ Form 2004C 0314C5XP
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will be delivered without a copy of the new Eurcpean patent specification {cf. Notice from the European Paten!
Office dated 16 July 2013 concerning communication of the certificate for 8 European patent, CJ 2013, 418),

4.1.3 Filing of translations in the Contracting States

As regards translation requirements prescribed by the Contracting States under Article 65(1) EPC, please
consult the website of the European Patent Cffice

www epo.org —Law & practice —Lagal texts, Matonal law relating to the EPC

www. Epo.org —tLaw & practice =All Legal texts —*London Agreement

In the case of a valid extension or validation

As regards translation reguirements prescribed by the Extension or or Validation States, please consult the
website of the Evropean Patent Office

wwiw.2p0.org —Law & practice =Legal texts, Mational law relating to the EPC

Failure to supply a prescribed translation in a Contracting State, or in an Extension or Yalidation State
may resull in the patent being deemed to be void ab initio in the State concerned (ArL. 65(3) EPC).

4.2 Incase of 2.2 above

If the present communication under Rule 71(3) EPC is based on an auxiliary request and, within the time limit,
you maintain the main request or a higher ranking request which is not allowable, the application wil be
refused (Art, 97(2) EPC).

If the Examining Division gives its consent to the requested amendmants or corrections, it will issue a new
communication under Bule 71{3) EPC: otherwise, it shall resume the examination proceedings
(R. 71(6) EPC).

5. Filing of a divisional application

Any divisional application relaling to this Eurcpean patent application must be filed directly with the European
Patent Office in Munich, The Hague or Berlin and will be in the language of the proceedings for the present
apalication, or if the latter was not in an official language of the EPO, the divisional application may be filed in
the language of the present application as filed (see Article 76{1) and Bule 36(2) EPC). Any such divisional
application must be filed while the present application is still pending and the time limit far filing divisional
applications must be observed (R, 36(1) EPC; Guidelines A-IV, 1.1.1).

6. Important notes concerning fee payments
6.1  For all payments, piease refer to the relevant fee code(s).
6.2 Automatic debiting procedure

The fee for grant, including the fea for publication, and any additional claims fees due under Rule 71i4) EPC
will be debitad automatically on the date of filing of the translations of the claims, or on the last day of the
period of this communication. However, if the designation fee(s) become(s) due as set out in Rule 71a(3) EFC
andor a renewal fee becomes due as set out in Rule 71a(4) EPC, these should be paid separately by ancther
permitted way of paymant in order not to delay the publication of the mention of the grant The same applies in
these circumstances 1o the payment of extension fees. For further details see the Arrangements for the
automatic debiting procedure (AAD) and accompanying information from the EPD concerning the automatic
debiting procedure (Annexes A1 and A.2 to the Arrangements for deposit accounts (ADA) Supplementary
publication 4 - OJ EPD 2014},

6.3 Important information relating to fee amounts

Following any amengment to the Rules relating to Fees, the amount(s) mentioned in this commumcation may
be difterent from the amount(s) actually due on the date of payment. The latest version of the Schedule of

Registered letter
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fees and expenses, published as a Supplement to the Official Journal of the EPQ, is also available on the EPO
website (www.epo.org) and can be found under www.epo.orgschedule-of-fees, which allows the viewing,
downloading and searching for individual fee amounts, both current and previous.

Please note that procedural fees are usually adjusted every two years, on even years, with effect from 1 April.

Examining Division:

Chairman: Sahagun Krause, H
2nd Examiner; Gettins, Marc
1st Examiner: Von Daacke, Axel
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Benitez Sierra, O

For the Examining Division

Tel. No.: +49 89 2399 - 5715
Enclosure(s): Text intended for grant

EPQ Form 2056

Registered letter _ ' o - -

EPQ Form 20040 D3 140SXP



