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ANEXOS
Comprobante de pago de la tasa de presentacion de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. @“1‘3 283 2

Documento de cesion del inventor al solicitante o a su causante. .
Declaraciones.
Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos).

Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones, |
dibujos). ‘

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA). ‘

Traduccidn de!l examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacidon de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico.
Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.
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TRADUCCION OFICIAL DE UN DOCUMENTO QUE ESTA ORIGINALMENTE EN INGLES

Nota del traductor:
El documento adjunto de poder de Novartis AG a Carlos R. Olarte y/o 3.
Ian Raisbeck y/0 Ana Maria Frieri y/o Juan Guillermo Moure y/o Natalia

Castro lleva los siguientes datos en inglés.
CERTIFICACION NOTARIAL

1. En esta fecha, dia 30 de Agosto de 2006, vo, el suscrito Notario‘]‘
Publico certifico por medio del presente la autenticidad de las firmas 1‘
del seﬁqr Arthur Canonica, ciudadand de Corticiasca, Suiza, residente “
en Wisen/SO, Suiza, y del Sr. Pascal Traub, ciudadano de Riehen,
Suiza, residente en Basilea, Suiza, ambos personas mayores de edad

Y con direccion comercial en Lichstrasse 35, 4056, Basilea, Suiza. La
autenticidad de la ﬁrmas_ fue establecida por medio de la
comparacion.

2. Ademas, vyo, el Notario Pﬁb!ico, certifico por el presente que las
anteriores personas han ejecutado el anterior documento como
apoderados de Novartis AG,

3. Ademas, yo, el Notario Publico certifico por el presente que Novartis
AG, con su principal lugar de negocios en Basilea, Suiza, estd
debidamente constituida, estd actualmente vigente y que los

propdsitos para los cuales se otorgé el Documento de Poder estdn %)

dentro del alcance de sus propadsitos corporativos.

Traductor Oficial ;
JORGE E, SIERRA REYES
licamcia 376 - 1993 Minjustici




4. Ademas, yo, el Notario Puablico, certifico por el presente que las
anteriores personas tienen la autoridad para ejecutar el documento

de Poder y que por este instrumento, su representacion es legal.

La base para mis certificaciones de los puntos 2, 3 y 4 fue la exhibicién
de los siguientes documentos auténticos:
- Documento de Poder de Novartis AG fechado el 19 de junio de

2006y

- Extracto del Registro de Comercio del Cantdon de la ciudad de
Basilea para Novartis AG, en Basilea, fechado el 25 de enerc de

2006.

Basilea, Suiza, este dia 30 de Agosto de 2006.

(Firmado) Dr. Matthias Staehelin, Notario Publico del Cantdn de la

ciudad de Basilea, Suiza.

Mi licencia vence el 11 de Marzo de 20069.

Hay una Apostilla de Suiza, firmada por Heidi Fischer, bajo el No.

8049/13584.

Traductor Oficial
JORGE E. SIERRA REYES
Liconcia 376 -~ 1993 Minjusticia




Certificacion: ,
Certifico que la presente es una traduccion verdadera y completa de/
documento'adjunto: “Novgirtis”

Fecha: 12‘ de Septiembre de 2006.

Traductor: Jorge Enrigque Sierra Reyes.

Licencia No. 376 de 1993, del Ministerio de Justicia.

Direccion: Carrera 15 No. 99-13 Oficina 411. Bogota, Colombia.

Teléfono: (57-1) 2182308, (57-1) 6232925.

E-mail: treseserl@yvahoo.com. No. 8346

Traductar Oficisl
JORGE E. SIERRA REYES
Licencia 376 ~ 1993 Minjustich




OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney

The undersigned,
NOVART

domiciled in

Poder

Elsuscrito,

IS AG

domiciliado en

Lichtstrasse 35, CH-4056 Basel / Switzerland

by means of these presents hereby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo

Moure and/or Natalia Castro full and
sufficient Power of Attorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Inventions, Utility Models,
Layout-Designs (topographies) of Integrated
Circuits, Industrial Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Emblems, Geographical Indications, Protection of
Trade Secrets, Obtainer’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property right in the Republic of Colombia, to
which end it empowers them to take all steps
necessary before any administrative or judicial
authority of any class for the objects stated, to file
petitions, recouises, replies and oppositions, pay
taxes and annuities, request testimonies, receive
documents and securitics, abandon applications and
collect refunds. Sufficient power is hereby granted
to receive notifications on behalf of the Company, to
confer powers on those who are to represent the
company judicially and extrajudicially, to answer in
court in the matter of all claims and demands that
may be presented in connection with the objects
stated, giving them likewise power to substitute these
presents and revoke such substitutions.

/Z/Mz

Signature/Firma: .

a
‘.

Date/Fecha: June 27, 2006

;/}//; v &?mm e

por medio del presente otorga a Carlos R.
Olarte y/o J. Ian Raisbeck v/o Ana
Maria Frieri y/o Juan Gauillermo

Moure y/o Natalia Castro poder
amplio y suficientc para presentar,
obtener, defender y hacer respetar
cualquiera de las Patentes de Invencion, Modelos
de Utilidad, FEsquemas de ‘Trazados de
Circuitos Integrados, Disefios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseiias Comerciales,
Denominaciones de Origen, Proteccién de
Secretos Empresariales, Certificados de
Obtentor, Derechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectual de
la compafiia en la Repiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
0 judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, recursos,
ICSpuestas y Oposiciones, pagar Impuestos Y
anualidades,  solicitar  testimonios,  recibir
documentos y valores, desistir y percibir.  Se
concede poder bastante para recibir notificaciones
a nombre de la compaififa, otorgar poderes a
quienes vayan a representar a la compaiifa judicial
y extrajudicialmente, responder cn juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimismo facultad para sustituir el presente y
revocar dichas sustituciones.

especial,
tramitar,
todas y

Foscal  Troad

Cados R. Olarte

J. Ian Raishecl:

Ana Maria Faesi

Juaa Guillermo Moure:
Natalia Castro

Zaayde Chahin
Jacquehne Chaparro
José Luis Londoiio
Felipe Mendoza
Simén Salinas

Of Counsel
Guillemio Chahin
Gracieln Melo

City,Country/Ciudad,Pais: Bascl, Switzerland

World Trade Center - Torre A, Calle 100 No. 8A - 37, Piso 10, Bogotd D.C., Colombia
Tel + 57 1 601-7700, Fax + 57 1 601-7799, officc@olarteraisbeck.com, www.olarteraisbeck.com




Attestation

On this date, the 30™ (thirtieth) day of August 2006 (two thousand and six), I, the
undersigned Notary Public certify herewith the authenticity of the signatures of Mr.
Arthur Canonica, citizen of Corticiasca, Switzerland, residing in Wisen/SO, Switzer- '
land and of Mr. Pascal Traub, citizen of Riehen, Switzerland, residing in Basel, -
Switzerland, both of legal age and with business address at, Lichtstrasse 35, 4056

Basel, Switzerland. The authenticity of the signatures was established by means of
comparison. ' |

Further, I, the Notary Public certify herewith that the foregoing persons have exe-
cuted the foregoing document as proxy holders for Novartis AG.

Further, 1, the Notary Public certify herewith that Novartis AG, having its principal
place of business located in Basel / Switzerland, is duly incorporated, is currently in

existence, and that the purposes for which the Power of Attorney is granted are |
within the scope of its corporate purposes.

Further, I, the Notary Public certify herewith that the foregoing persons have the au-

thority to execute the Power of Attorney and that for this instrument their represen-
tation is legal.

The foundation for my certifications contained in points 2 (two), 3 (three) and 4
(four) was the exhibition of the following authentic documents:

Power of Attorney by Novartis AG dated June 19 (nineteen), 2006 (two thou-
sand and six); and

Extract from the Register of Commerce of the Canton of Basel-City for Novartis
AG, in Basel, dated January 25 (twenty-five), 2006 (two thousand and six).

BASEL, Switzerland, this 30" (thirtieth) day of August 2006 (two thousand and six)

W fadon Y
Dr. Matthias Staehelin, Notary Public :
in the Canton of Basel-City, Switzerland

My license expires on March 11 (eleven), -
2009 (two thousand and nine).
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(54) Title: METHOD OF TREATING PROLIFERATIVE DISORDERS AND OTHER PATHOLOGICAL CONDITIONS ME- .
DIATED BY BCR-ABL, C-KIT, DDRI, DDR2 OR PDGF-R KINASE ACTIVITY

=~ N
I
NS
Py N/kNH

R4
I|21 (M
N

R2

(57) Abstract: The present invention relates to a regimen for the administration of a pyrimidyl- aminobenzamide of formula (I)
wherein the radicals as defined herein, or of a pharmaceutically acceptable salt thereof, for the treatment of proliferative disorders,
particularly solid and liquid tumors, and other pathological conditions mediated by the Ber-Abl oncoprotein, the cell transmem-
brane tyrosine kinase receptor ¢-Kit, DDR1 (discoidin domain receptor 1), DDR2 (discoidin domain receptor 2) or PDGF-R
(platelet derived growth factor receptor) kinase activity, wherein the pyrimidylaminobenzamide of formula I and, optionally, phar-
maceutically acceptable carriers, are dispersed in a fruit preparation,

'
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METHOD OF TREATING PROLIFERATIVE DISORDERS AND OTHER PATHOLOGICAL
CONDITIONS MEDIATED BY BCR-ABL, C-KIT, DDR1, DDR2 OR PDGF-R KINASE
ACTIVITY

The present invention relates to a regimen for the administration of a

pyrimidylaminobenzamide of formula |

wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals Rs, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryi group, or a mono- or
bicyclic heteroaryl group comprising zero, one, two or three ring nitrogen atoms and zero
or one oxygen atom and zero or one sulfur atom, which groups in each case are
unsubstituted or mono- or polysubstituted; and

R represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyi, N-
mono- or N,N-disubstituted carbamoyl, amino, mono- or disubstituted amino, cycloalkyl,
heterocyclyl, an aryl group, or a mono- or bicyclic heteroaryl group comprising zero, one,
two or three ring nitrogen atoms and zero or one oxygen atom and zero or one sulfur
atom, which groups in each case are unsubstituted or mono- or polysubstituted;

or wherein R, and R, together represent alkylene with four, five or six carbon atoms
optionally mono- or disubstituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy,
lower alkoxy, amino, mono- or disubstituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl;
benzalkylene with four or five carbon atoms; oxaalkylene with one oxygen and three or

four carbon atoms: or azaalkylene with one nitrogen and three or four carbon atoms
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wherein nitrogen is unsubstituted or substituted by lower alkyl, phenyl-lower alkyl, lower
alkoxycarbonyl-lower alkyl, carboxy-lower alkyl, carbamoyl-lower alkyl, N-mono- or N,N-
disubstituted carbamoyl-lower alkyl, cycloalkyl, lower alkoxycarbonyl, carboxy, phenyl,
substituted phenyl, pyridinyl, pyrimidinyl, or pyrazinyl;

R4 represents hydrogen, lower alkyl, or halogen;

or

(b) Py denotes 5-pyrimidyl, R, is hydrégen, R, is [[(3S)-3-(dimethylamino)- 1-pyrrolidinyl]-
methyl]-3-(trifluoromethyl)phenyl and R, is methyl;

or of a pharmaceutically acceptable salt thereof,

for the treatment of proliferative disorders, particularly solid and liquid tumors, and other
pathological conditions mediated by the Bcr-Abl oncoprotein, the cell transmembrane
tyrosine kinase receptor c-Kit, DDR1 (discoidin domain receptor 1), DDR2 (discoidin

domain receptor 2) or PDGF-R (platelet derived growth factor receptor) kinase activity.

The compound of formula |, wherein Py denotes 3-pyridyl, R, represents hydrogen, R,
represents 5-(4-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)-phenyl and R, represents
methyl, is known under the International Non-proprietary Name “nilotinib”. Nilotinib (4-methyl-
3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-N-[5-(4-methyl-1H-imidazol-1-y1)-3-(trifluoromethyl)-
phenyl] benzamide) is approved and marketed in the form of its monohydrochloride
monohydrate salt under the brand name Tasigna™. Nilotinib is an ATP-competitive inhibitor
for Ber-Abl and also inhibits c-Kit, DDR1, DDR2 and PDGF-R kinase activity at clinically
relevant concentrations. Tasigna™ is available as 200 mg hard gelatin capsule for oral
administration for the treatment of Philadelphia-positive chronic myeloid leukaemia (CML) in
the chronic phase (CP) and accelerated phase (AP) in patients resistant to or intolerant of at
least one prior therapy including imatinib. For the treatment of CML a daily dose of 800 mg
of nilotinib is applied in two doses of 400 mg each.

The effect of food on the pharmacokinetic parameters of 400 mg oral dose of nilotinib
in the capsule formulation mentioned above was studied in human subjects. The
concomitant administration of nilotinib with food significantly increased subjects exposure. In
said study the total exposure (AUC,.) was 82 % and Cmax Was 112 % after a high fat
breakfast, whereas the increase in total exposure (AUCq.) was 29 % and Crax Was 35 %
after a light breakfast given 30 minutes prior to dosing. In view of these findings, it is

recommended that nilotinib shall not be taken with a meal in order to minimize the effect of
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food on nilotinib bioavailability. A statement in this regard is, for instance, included in
sections 4.2, 4.4 and 4.5 of the SPC (Summary of Product Characteristics) of the marketing
authorization for Tasigna™ issued by the European Medicines Agency (EMEA). Concurrent
intake of grapefruit juice also resulted in a modest increase in nilotinib absorption; Cpax
increased by 60% and AUC increased by 29% (Yin 0Q, Gallagher N, Li A, et al. J Clin
Pharmacol. 2010; 50:188-194).

Certain patients, for instance elderly patients and pediatric patients, sometimes have
difficulties to swallow hard gelatin capsules as a whole. For those patients, suffering from a
proliferative disorder, particularly a solid and liquid tumor disorder, or other pathological
conditions mediated by Ber-Abl, ¢-Kit, DDR1, DDR2 or PDGF-R kinase activity, an
alternative dosage form for nilotinib is required. For pediatric patients also dosage flexibility

is desirable in order to allow dosage adjustment in accordance with body weight.

It was now surprisingly found that the problem described above can be resolved by

oral administration of nilotinib dispersed in a fruit preparation.

More specifically, as shown in the Examples, a single oral administration of 400 mg
nilotinib (contents of two 200 mg nilotinib capsules), each dispersed in one teaspoon of
applesauce is bioequivalent to a single oral administration of 400 mg nilotinib given as intact
capsules. However, the same amount dispersed in plain non-fat yogurt is not found to be

bioequivalent.

Hence, the present invention relates to a method of treating a proliferative disorder or
other pathological conditions mediated by Ber-Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase
activity comprising oral administration of an effective dose of a pyrimidylaminobenzamide of

formula |
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wherein the radicals have the meanings as provided above, or of a pharmaceutically
acceptable salt thereof, and, optionally, other pharmaceutically acceptable carriers,

dispersed in a fruit preparation, to a human patient in need thereof.

The general terms used hereinbefore and hereinafter preferably have within the

context of this disclosure the following meanings, unless otherwise indicated:

The prefix "lower" denotes a radical having up to and including a maximum of 7,
especially up to and including a maximum of 4 carbon atoms, the radicals in question being

either linear or branched with single or multiple branching.

Where the plural form is used for compounds, salts, and the like, this is taken to mean

also a single compound, salt, or the like.

Lower alkyl is preferably alkyl with from and including 1 up to and including 7,
preferably from and including 1 to and including 4, and is linear or branched; preferably,
lower alkyl is butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or
isopropyl, ethyl or methyl. Preferably lower alkyl is methyl, propyl or tert-butyl.

Lower acyl is preferably formyl or lower alkylcarbonyl, in particular acetyl.

An aryl group is an aromatic radical which is bound to the molecule via a bond located
at an aromatic ring carbon atom of the radical. In a preferred embodiment, aryl is an
aromatic radical having 6 to 14 carbon atoms, especially phenyl, naphthyl,
tetrahydronaphthyl, fluorenyl or phenanthrenyl, and is unsubstituted or substituted by one or

more, preferably up to three, especially one or two substituents, especially selected from
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amino, mono- or disubstituted amino, halogen, lower alkyl, substituted lower alkyl, lower
alkenyl, lower alkynyl, phenyi, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy,
esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or N,N-disubstituted carbamoyi,
amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio, phenylthio, phenyl-lower
alkylthio, lower alkylphenylthio, lower alkylsulfinyl, phenylsulfinyl, phenyl-lower alkylsulfinyl,
lower alkylphenylsulfinyl, lower alkylsulfonyl, phenylsulfonyl, phenyl-lower alkylsulfonyl, lower
alkylphenylsulfonyl, halogen-lower alkyimercapto, halogen-]dwer alkylsulfonyl, such as
especially trifluoromethanesulfonyl, dihydroxybora (-B(OH),), heterocyclyl, a mono- or
bicyclic heteroaryl group and lower alkylene dioxy bound at adjacent C-atoms of the ring,
such as methylene dioxy. Aryl is more preferably phenyl, naphthy! or tetrahydronaphthyl,
which in each case is either unsubstituted or independently substituted by one or two
substituents selected from the group comprising halogen, especially fluorine, chiorine, or
bromine; hydroxy; hydroxy etherified by lower alkyl, e.g. by methyl, by halogen-lower alkyl,
e.g. trifluoromethyl, or by phenyl; lower alkylene dioxy bound to two adjacent C-atoms, e.g.
methylenedioxy, lower alkyl, e.g. methyl or propyl; halogen-lower alkyl, e.g. trifluoromethyl;
hydroxy-lower alkyl, e.g. hydroxymethy! or 2-hydroxy-2-propyl; lower alkoxy-lower alkyl; e.g.
methoxymethy! or 2-methoxyethyl; lower alkoxycarbonyl-lower alkyl, e.g. methoxy-
carbonylmethyl; lower alkynyl, such as 1-propynyl; esterified carboxy, especially lower
alkoxycarbonyl, e.g. methoxycarbonyl, n-propoxy carbonyl or iso-propoxy carbonyl; N-mono-
substituted carbamoyl, in particular carbamoyl monosubstituted by lower alkyl, e.g. methyl,
n-propy! or iso-propyl; amino; lower alkylamino, e.g. methylamino; di-lower alkylamino, e.g.
dimethylamino or diethylamino; lower alkylene-amino, e.g. pyrrolidino or piperidino; lower
oxaalkylene-amino, e.g. morpholino, lower azaalkylene-amino, e.g. piperazino, acylamino,
e.g. acetylamino or benzoylamino; lower alkylsulfonyl, e.g. methylsulfonyl; sulfamoyl; or

phenylsulfonyl.

A cycloalkyl group is preferably cyclopropyl, cyclopentyl, cyclohexyl or cycloheptyl, and
may be unsubstituted or substituted by one or more, especially one or two, substitutents
selected from the group defined above as substitutents for aryl, most preferably by lower
alkyl, such as methyl, lower alkoxy, such as methoxy or ethoxy, or hydroxy, and further by

oxo or fused to a benzo ring, such as in benzcyclopentyl or benzcyclohexyl.

Substituted alkyl is alkyl as last defined, especially lower alkyl, preferably methyt;
where one or more, especially up to three, substituents may be present, primarily from the
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group selected from halogen, especially fluorine, amino, N-lower alkylamino, N, N-di-lower
alkylamino, N-lower alkanoylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, and

phenyl-lower alkoxycarbonyl. Trifluoromethyl is especially preferred.

Mono- or disubstituted amino is especially amino substituted by one or two radicals
selected independently of one another from lower alkyl, such as methyl; hydroxy-lower alkyl,
such as 2-hydroxyethyl; lower alkoxy lower alkyl, such as methoxy ethyl; phenyl-lower alkyl,
such as benzyl or 2-phenylethyl; lower alkanoyl, such as acetyl; benzoyl; substituted benzoyl,
wherein the phenyl radical is especially substituted by one or more, preferably one or two,
substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower
alkylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, and carbamoyl;
and phenyl-lower atkoxycarbonyl, wherein the phenyl radical is unsubstituted or especially
substituted by one or more, preferably one or two, substituents selected from nitro, amino,
halogen, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower
alkoxycarbonyl, lower alkanoyl, and carbamoyl; and is preferably N-lower alkylamino, such
as N-methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethylamino or 2-
hydroxypropyl, lower alkoxy lower alkyl, such as methoxy ethyl, phenyl-lower alkylamino,
such as benzylamino, N,N-di-lower alkylamino, N-phenyl-lower alkyl-N-lower alkylamino,
N,N-di-lower alkylphenylamino, lower alkanoylamino, such as acetylamino, or a substituent
selected from the group comprising benzoylamino and phenyl-lower alkoxycarbonylamino,
wherein the phenyl radical in each case is unsubstituted or especially substituted by nitro or
amino, or also by halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy,
cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl or aminocarbonylamino.
Disubstituted amino is also lower alkylene-amino, e.g. pyrrolidino, 2-oxopyrrolidino or
piperidino; lower oxaalkylene-amino, e.g. morpholino, or lower azaalkylene-amino, e.g.
piperazino or N-substituted piperazino, such as N-methylpiperazino or N-

methoxycarbonylpiperazino.

Halogen is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chlorine,
or bromine. '

Etherified hydroxy is especially Cg-Caoalkyloxy, such as n-decyloxy, lower alkoxy
(preferred), such as methoxy, ethoxy, isopropyloxy, or tert-butyloxy, pheny!-lower alkoxy,

such as benzyloxy, phenyloxy, halogen-lower alkoxy, such as trifluoromethoxy, 2,2,2-

Q
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trifluoroethoxy or 1,1,2,2-tetrafluoroethoxy, or lower alkoxy which is substituted by mono- or
bicyclic heteroaryl comprising one or two nitrogen atoms, preferably lower alkoxy which is
substituted by imidazolyl, such as 1H-imidazol-1-yl, pyrrolyl, benzimidazolyl, such as 1-
benzimidazolyl, pyridyl, especially 2-, 3- or 4-pyridyl, pyrimidinyl, especially 2-pyrimidinyl,

pyraziny!, isoquinolinyl, especially 3-isoquinolinyl, quinolinyl, indolyl or thiazolyl.

Esterified hydroxy is especially lower alkanoyloxy, benzoyloxy, lower |
alkoxycarbonyloxy, such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycarbonyloxy, such

as benzyloxycarbonyloxy.

Esterified carboxy is especially lower alkoxycarbonyl, such as tert-butoxycarbonyl, iso-
propoxycarbonyl, methoxycarbonyl or ethoxycarbonyl, phenyl-lower alkoxycarbonyl, or

phenyloxycarbonyl.
Alkanoyl is primarily alkylcarbonyl, especially lower alkanoyl, e.g. acetyl.

N-Mono- or N,N-disubstituted carbamoyl is especially substituted by one or two
substituents independently selected from lower alkyl, phenyl-lower alkyl and hydroxy-lower
alkyl, or lower alkylene, oxa-lower alkylene or aza-lower alkylene optionally substituted at the

terminal nitrogen atom.

A mono- or bicyclic heteroaryl group comprising zero, one, two or three ring nitrogen
atoms and zero or one oxygen atom and zero or one sulfur atom, which groups in each case
are unsubstituted or mono- or polysubstituted, refers to a heterocyclic moiety that is
unsaturated in the ring binding the heteroaryl radical to the rest of the molecule in formula |
and is preferably a ring, where in the binding ring, but optionally also in any annealed ring, at
least one carbon atom is replaced by a heteroatom selected from the group consisting of
nitrogen, oxygen and sulfur; where the binding ring preferably has 5 to 12, more preferably 5
or 6 ring atoms; and which may be unsubstituted or substituted by one or more, especially
one or two, substitutents selected from the group defined above as substitutents for aryl,
most preferably by lower alkyl, such as methyl, lower alkoxy, such as methoxy or ethoxy, or
hydroxy. Preferably the mono- or bicyclic heteroary! group is selected from 2H-pyrrolyl,
pyrrolyl, imidazolyl, benzimidazolyl, pyrazolyl, indazolyl, purinyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalyl,
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quinazolinyl, quinnolinyl, pteridinyl, indolizinyl, 3H-indolyl, indolyl, isoindolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, furazanyl, benzo[d}pyrazolyl, thienyl and
furanyl. More preferably the mono- or bicyclic heteroaryl group is selected from the group
consisting of pyrrolyl, imidazolyl, such as 1H-imidazol-1-yl, benzimidazolyl, such as 1-
benzimidazolyl, indazolyl, especially 5-indazolyl, pyridyl, especially 2-, 3- or 4-pyridyl,
pyrimidinyl, especially 2-pyrimidinyl, pyrazinyl, isoquinolinyl, especially 3-isoquinolinyl,
quinolinyl, especially 4- 6r 8-quinolinyl, indolyl, especially 3-indolyl, thiazolyl, »
benzo[d]pyrazolyl, thienyl, and furanyl. In one preferred embodiment of the invention the
pyridyl radical is substituted by hydroxy in ortho position to the nitrogen atom and hence
exists at least partially in the form of the corresponding tautomer which is pyridin-(1H)2-one.
In another preferred embodiment, the pyrimidinyl radical is substituted by hydroxy both in

position 2 and 4 and hence exists in several tautomeric forms, e.g. as pyrimidine-(1H,
3H)2,4-dione.

Heterocycly! is especially a five, six or seven-membered heterocyclic system with one
or two heteroatoms selected from the group comprising nitrogen, oxygen, and sulfur, which
may be unsaturated or wholly or partly saturated, and is unsubstituted or substituted
especially by lower alkyl, such as methyl, phenyl-lower alkyl, such as benzyl, oxo, or
heteroaryl, such as 2-piperazinyl; heterocyclyl is especially 2- or 3-pyrrolidinyl, 2-oxo-5-
pyrrolidinyl, piperidinyl, N-benzyl-4-piperidinyl, N-lower alkyl-4-piperidinyl, N-lower alkyi-
piperazinyl, morpholinyl, e.g. 2- or 3-morpholinyl, 2-oxo-1H-azepin-3-yl, 2-tetrahydrofuranyl,
or 2-methyl-1,3-dioxolan-2-yl. |

Pyrimidylaminobenzamides within the scope of formula |, wherein py is 3-pyridyl and
the process for their manufacture are disclosed in WO 04/005281, which is hereby

incorporated into the present application by reference.

The pyrimidylaminobenzamide of formula | wherein Py denotes 5-pyrimidyl, R4 is
hydrogen, R, is [[(3S)-3-(dimethylamino)-1-pyrrolidinyljmethyl]-3-(trifluoromethyl)phenyl and
R4 is methyl is also known as INNO-406. The compound, its manufacture and pharma-

ceutical compositions suitable for its administration are disclosed in EP1533304A.

Pharmaceutically acceptable salts of pyrimidylaminobenzamides of formula |, wherein
py is 3-pyridyl, are especially those disclosed in WO2007/015871. In one preferred
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embodiment nilotinib is employed in the form of its monohydrochloride monohydrate.
WQ2007/015870 discloses certain polymorphs of nilotinib and pharmaceutically acceptable
salts thereof useful for the present invention. A suitable formulation for the administration of

nilotinib monohydrochloride monohydrate is described in WO2008/037716.

As used herein, the expression “a proliferative disorder or other pathological conditions
mediated by Ber-Abl, c-Kit, DDRi, DDR2 or PDGF-R kinase activity” activity means
melanoma, especially melanoma harboring c-KIT mutations, breast cancer, cancer of the
colon, lung cancer, cancer of the prostate or Kaposi's sarcoma, gastrointestinal stromal
tumors (GIST), acute myeloid leukemia (AML), leukemia which responds to an inhibition of
the Abl tyrosine kinase activity, such as chronic myeloid leukemia (CML) and Philadelphia
chromosome positive acute lymphoblastic leukemia (Ph+ ALL), mesothelioma, systemic
mastocytosis, hypereosinophilic syndrome (HES), fibrosis, especially hepatic fibrosis and
renal fibrosis, rheumatoid arthritis, polyarthritis, scleroderma, lupus erythematosus, graft-
versus host diseases, neurofibromatosis, pulmonary hypertension, especially, pulmonary
arterial hypertension, Alzheimer’s disease, seminomas and dysgerminomas and psoriasis.
Preferably, the regime described herein is applied in the following disorders and conditions:
GIST, CML, Ph+ ALL, systemic mastocytosis, HES, fibrosis, scleroderma, neurofibromatosis

and pulmonary arterial hypertension.

In one embodiment of the present invention the disorder is selected from CML and Ph+

ALL, more preferably CML.

in another embodiment of the present invention the disorder is selected from GIST and

melanoma, especially melanoma harboring c-KIT mutations.

In another embodiment of the present invention the disorder is selected from systemic

mastocytosis and HES.

In a further embodiment of the present invention the disorder is selected from systemic

scleroderma, neurofibromatosis and pulmonary arterial hypertension.

As used herein, the expression “Cnma’ Mmeans maximum peak concentration in plasma.
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As used herein, the expression “AUC” means area under the plasma concentration

curve.

The language “oral administration of a pyrimidylaminobenzamide of formula |
dispersed in a fruit preparation” as used herein preferably means that the compound of
formula | alone or together with at least one suitable pharmaceutical carrier is dispersed in a
fruit preparation and administered, preferably manually, to the mouth of the human patient
with a suitable device, e.g. a spoon. If desired, 100 to 250 mi of water can be consumed

together with the fruit preparation.

As used herein, the term “fruit preparation” means a juice, sauce or puree prepared
from fruits, more preferably from apples, peers or peaches, most preferably apples. In one
preferred embodiment of the invention, the fruit preparation employed is applesauce.
Suitable applesauce is available under the brands Andros® applesauce, Mott's® applesauce
and Odenwald Apfelmus (Odenwald-Friichte GmbH, Germany). Grapefruit is known to affect
the kinetics of drug up-take in human patients. Hence, the term “fruit preparation” does not

encompass any juice, sauce or puree prepared from grapefruit.

For the purposes of the present invention, the total daily dose of nilotinib can be
adjusted to the needs of the patients depending, in particular on the disease to be treated
and the disease status of the patient under treatment, but in any event will not exceed a total

daily dose of 800 mg.

In one embodiment of the invention, the content of two 200 mg nilotinib capsules as
disclosed in W02008/037716 are each dispersed in one teaspoon of applesauce resuliting in
a single oral administration of 400 mg nilotinib.

Preferably, the mixture of the compound of formula | dispersed in fruit preparation
should be taken immediately after its preparation, wherein “immediately” for the purpose of
the present invention means within a time frame of 30 minutes, preferably within 15 minutes,

more preferably within 5 minutes and most preferably within 2 minutes after preparation.
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The present invention further provides a commercial package containing a pyrimidyl-
aminobenzamide of formula 1, e.g. nilotinib, as defined herein together with instructions to
disperse the pyrimidylaminobenzamide of formula I, e.g. nilotinib, in a fruit preparation.

In a further aspect, the instant invention relates to a pyrimidylaminobenzamide of

formula |
=~ "N
s A
Py N NH
R4
}!?1
N.
R2
O ),
wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals Rs, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroaryl group comprising 0-, 1-, 2- or 3-ring nitrogen atoms and 0 or 1 oxygen
atom and O or 1 sulfur atom, which groups in each case are unsubstituted or mono- or poly-
substituted; and

R represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
mono- or N, N-di-substituted carbamoyl, amino, mono- or di-substituted amino, cycloalkyl,
heterocyclyl, an aryl group, or a mono- or bi-cyclic heteroaryl group comprising 0-, 1-, 2-or
3-ring nitrogen atoms and 0 or 1 oxygen atom and O or 1 sulfur atom, which groups in each
case are unsubstituted or mono- or poly-substituted; or

R, and R,, together, represent alkylene with 4, 5 or 6 carbon atoms optionally mono- or di-
substituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy, lower alkoxy, amino,
mono- or di-substituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl; benzalkylene with 4 or 5
carbon atoms; oxaalkylene with 1 oxygen and 3 or 4 carbon atoms; or azaalkylene with 1
nitrogen and 3 or 4 carbon atoms, wherein nitrogen is unsubstituted or substituted by lower

alkyl, phenyl-lower alkyl, lower alkoxycarbonyl-lower alkyl, carboxy-lower alkyl, carbamoyi-




WO 2011/062927 PCT/US2010/056926
12

lower alkyl, N-mono- or N, N-di-substituted carbamoyl-lower alkyl, cycloalkyl, lower
alkoxycarbonyl, carboxy, phenyl, substituted phenyl, pyridinyl, pyrimidinyl or pyrazinyl:

R4 represents hydrogen, lower alkyl or halogen;

or

(b) Py denotes 5-pyrimidyl, R, is hydrogen, R, is [[(3S)-3-(dimethylamino)- 1-pyrrolidinyl]-
methyl]-3-(trifluoromethyl)phenyl and R, is methyl;

or a pharmaceutically acceptable salt thereof, for the {reatment of a proliferative disorder or
other pathological conditions mediated by Ber-Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase
activity, wherein the compound of formula (I) or a pharmaceutically acceptable salt thereof

and, optionally, pharmaceutically acceptable carriers, are dispersed in a fruit preparation,

Furthermore, the instant invention pertains to the use of a pyrimidylaminobenzamide of

formula |
ZN\
s
Py N NH
R4
FlM
N.
R2
© .
wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alky!, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alky!, or pheny!-lower alky!;

R represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals Rs, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroaryl group comprising 0-, 1-, 2- or 3-ring nitrogen atoms and 0 or 1 oxygen
atom and 0 or 1 suifur atom, which groups in each case are unsubstituted or mono- or poly-
substituted; and

Rs represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
mono- or N,N-di-substituted carbamoyl, amino, mono- or di-substituted amino, cycloalkyl,

heterocyclyl, an aryl group, or a mono- or bi-cyclic heteroaryl group comprising 0-, 1-, 2- or
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3-ring nitrogen atoms and 0 or 1 oxygen atom and 0 or 1 sulfur atom, which groups in each
case are unsubstituted or mono- or poly-substituted; or

R, and R,, together, represent alkylene with 4, 5 or 6 carbon atoms optionally mono- or di-
substituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy, lower alkoxy, amino,
mono- or di-substituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl; benzalkylene with 4 or 5
carbon atoms; oxaalkylene with 1 oxygen and 3 or 4 carbon atoms; or azaalkylene with 1
nitrogen and 3 or 4 carbon atoms, wherein nitrogen is unsubstituted or substituted by lower
alkyl, phenyl-lower alkyl, lower alkoxycarbonyl-lower alkyl, carboxy-lower alkyl, carbamoyl-
lower alkyl, N-mono- or N, N-di-substituted carbamoyl-lower alkyl, cycloalkyl, lower
alkoxycarbonyl, carboxy, phenyl, substituted phenyl, pyridinyl, pyrimidinyl or pyrazinyl;

R, represents hydrogen, lower alkyl or halogen;

or

(b) Py denotes 5-pyrimidyl, R is hydrogen, Rz is [[(38)-3-(dimethylamino)- 1-pyrrolidinyl}-
methyl]-3-(trifluoromethyl)phenyl and R, is methyl;

or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament for the treatment of a proliferative disorder or other
pathological conditions mediated by Ber-Abl, ¢-Kit, DDR1, DDR2 or PDGF-R kinase activity,
wherein the medicament is designated to be dispersed in a fruit preparation, optionally
together with pharmaceutically acceptable carriers, and orally administered to a human

patient in need thereof.

EXAMPLES

Example 1: In vitro stability tests

The content of nilotinib capsules prepared as disclosed in W02008/037716 is
dispersed in yogurt or applesauce. It is shown that nilotinib is stable at room temperature for

15 minutes with mean nilotinib recovery between 97.6 to 99.9 %.

Example 2: Randomized, open label, three-period crossover single-center study in 48

healthy subjects comparing the bioavailability of nilotinib when administered as intact

capsule or the capsule content mixed with yogurt or applesauce in healthy volunteers (HV)
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The HV between 18 and 65 years obtain under fasted conditions either a single oral
administration of 400 mg nilotinib with two intact 200 mg nilotinib capsules (treatment A); a
single oral administration of 400 mg nilotinib with the content of two 200 mg nilotinib
capsules each dispersed in one teaspoon of non-fat plain yogurt (treatment B); or a single
oral administration of 400 mg nilotinib with the content of two 200 mg nilotinib capsules each
dispersed in one teaspoon of applesauce (treatment C). Serial blood samples for serum
nilotinib concentration determination are collected for up to 72 hous after each nilotinib
administration. All treatments were administered with 240 mL of water, in the morning, after
an overnight fast of at least 10 hours. Subjects continued to fast until 4 hours after
administration. Standardized meals were served at 4 hours (lunch) and 10 hours (dinner)
after nilotinib administration. Consumption of grapefruit, grapefruit juice, or any caffeinated

beverages within 48 hours of study initiation was prohibited.

Serum nilotinib concentrations were determined from blood samples collected at pre-dose (0
'hour) and 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 24, 36, 48, and 72 hours post-nilotinib administration
ondays 1, 13, and 25. At each time point, 2.5 mL of whole blood was drawn using a Serum
Separator Vacutainer® (Becton, Dickinson and Company, Franklin Lakes, New Jersey, USA)
tube. The tube was allowed to stand vertically at room temperature for 30 minutes prior to
centrifugation at 5°C for 10 minutes at 1100 g. Immediately after centrifugation, the upper
serum sample was transferred and stored frozen at < —15°C until shipped to the analytical
site for sample analyses.

Serum concentrations$ of nilotinib were measured using a validated liquid chromatography-
tandem mass spectrometry (LC-MS/MS) assay as described previously, with slight
modifications (Larson RA, le Coutre PD, Reiffers J et al. J Clin Oncol 28:7s, 2010 (supp!;
abstr 6501)). Nilotinib and the internal standard, [M+4]nilotinib, were extracted from a 100 pL
serum sample with 700 pL of methy! tertiary-butyl ether (MTBE). The MTBE layer was
trénsferred, evaporated to dryness, and reconstituted with 400 L of an acetonitrile and 0.2%
formic acid mixture (40:60, v/iv). Chromatography was carried out using a Phenomenex
Synergi™ Polar-RP column (particle size 4 ym, 50 mm x 2 mm i.d.) (Phenomenex, Inc,
Torrance, California) held at room temperature. Elution of the analytes was performed using
a isocratic elution at a flow rate of 0.5mL/min with mobile phases of 0.2% formic acid in 10
mM aqueous ammonium formate : 0.2% formic acid in acetonitrile (60:40, v/v). Detection

was performed by MS/MS in positive ion mode on a Sciex API4000 mass spectrometer
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(Applied Biosystem, USA) with multiple reaction monitoring of m/z 530—2889 for nilotinib and
534293 for the internal standard. The lower limit of quantification for nilotinib was 2.50
ng/mL using a 100 pL serum sample. Precision of the assay at each QC level was <11%

and the accuracy ranged from 95.2% to 104.3%.

Following the administration of a single oral dose of 400-mg nilotinib as two 200-mg intact
capsules, the peak-serum concentration of nilotinib occurred at a median time (tmax) of 4.0
hours, and the Cnax values averaged 398 ng/mL. The mean ty; of nilotinib was found to be
19.8 hours. These results are in agreement with those observed in previous studies in
healthy volunteers who received a same 400-mg oral dose of nilotinib as intact capsules.
Compared with the administration of 400-mg nilotinib as two 200-mg intact capsules
(Treatment A), the systemic exposure of nilotinib was found to be generally higher following
the administration of nilotinib as two capsule contents (400 mg) mixed with yogurt
(Treatment B). The geometric mean values of Crax, AUCq.tast, and AUCo.ir¢ Of nilotinib were
increased by 31%, 11%, and 8% respectively. The 90% Cls of the geometric mean ratio
(Treatment B vs A) of nilotinib Crax, AUCo.4 and AUC,... were 1.22-1.41, 1.05-1.06, and 1.02-

1.15, respectively.

Administration of the contents of two nilotinib capsules (400 mg) dispersed in applesauce
(Treatment C), showed similar exposure compared with administration of nilotinib as intact
capsules (Treatment A). The geometric mean ratio (Treatment C vs A) of nilotinib Cpax,
AUC.4ast, and AUC . was 0.95, 0.99, and 0.97 respectively, and the corresponding 90% Cls
were 0.88-1.02, 0.94-1.04, and 0.90-1.03 respectively.

The results are summarized in Table 1.

Table 1: Study Results

Geometric mean
Ratio and 90% Cls

PK Parameter
Treatment A Treatment B Bvs A
(intact capsule) (mixed with yogurt)
Tmax (h) 4.0 4.0 -0.02 (-8.0, 6.0)

Cmax (ng/mL) 398 525 1.31 (1.22 - 1.41)
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(intact capsule)

Tmax (h) 4.0
Cmax (ng/mL) 398
AUCO-t(ng*h/mL) 11 223
AUCO- (ng*h/mL) 11 965
tiz (h) 19.7

(mixed with applesauce)
3.0

378
11214
12105

20.6

AUCO-t (ng*h/mL) 11 223 12 559 1.11 (1.05 — 1.16)
AUCO-o0 (ng*h/mL) 11 965 13 655 1.08 (1.02 — 1.15)
t, (N) ' 19.7 21.0 NA

Treatment A Treatment C Ratio and 90% Cls

Cvs A
-0.02 (-6.00, 6.07)

0.95 (0.88 — 1.02)
0.99 (0.94 — 1.04)
0.97 (0.90 — 1.03)

NA

‘The studies allow the following conclusions:

= Single oral administration of 400 mg nilotinib, with two 200 mg nilotinib capsules

content, each dispersed in one teaspoon of non-fat plain yogurt is not bioequivalent

to a single oral administration of 400 mg nilotinib given as intact capsules.

» Single oral administration of 400 mg nilotinib, with two 200 mg nilotinib capsules

content, each dispersed in one teaspoon of applesauce is bioequivalent to a single

oral administration of 400 mg nilotinib given as intact capsules.

The studies also show that the administration of nilotinib in a fruit preparation is safe

and well tolerated by human subjects.
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We claim:

1. A method of treating a proliferative disorder or other pathological conditions mediated by
Ber-Abl, ¢-Kit, DDR1, DDR2 or PDGF-R kinase activity comprising oral administration of

an effective dose of a pyrimidylaminobenzamide of formula (1):

wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals Rs, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroaryl group comprising 0-, 1-, 2- or 3-ring nitrogen atoms and 0 or 1 oxygen
atom and 0 or 1 sulfur atom, which groups in each case are unsubstituted or mono- or
poly-substituted; and

R, represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
mono- or N, N-di-substituted carbamoyl, amino, mono- or di-substituted amino, cycloalkyl,
heterocyclyl, an aryl group, or a mono- or bi-cyclic heteroaryl group comprising 0-, 1-, 2-
or 3-ring nitrogen atoms and 0 or 1 oxygen atom and 0 or 1 sulfur atom, which groups in
each case are unsubstituted or mono- or poly-substituted; or

R, and R,, together, represent alkylene with 4, 5 or 6 carbon atoms optionally mono- or di-
substituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy, lower alkoxy, amino,
mono- or di-substituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl; benzalkylene with 4
or 5 carbon atoms: oxaalkylene with 1 oxygen and 3 or 4 carbon atoms; or azaalkylene
with 1 nitrogen and 3 or 4 carbon atoms, wherein nitrogen is unsubstituted or substituted
by lower alkyl, phenyl-lower alky!, lower alkoxycarbonyl-lower alkyl, carboxy-lower alkyl,

carbamoyl-lower alkyl, N-mono- or N, N-di-substituted carbamoyl-lower alkyl, cycloalkyl,
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lower alkoxycarbonyl, carboxy, phenyl, substituted phenyl, pyridinyi, pyrimidinyl or
pyrazinyl,

R, represents hydrogen, lower alkyl or halogen;

or

(b) Py denotes 5-pyrimidyl, R, is hydrogen, R, is [[(3S)-3-(dimethylamino)- 1-pyrrolidinyl]-
methyl]-3-(trifluoromethyl)phenyl and R, is methyi;

or a pharmaceutically acceptable salt theredf, and, optionally, pharmaceutically acceptable

carriers, dispersed in a fruit preparation, to a human patient in need thereof.

2. The method according to claim 1, wheréin the pyrimidylaminobenzamide is 4-methyl-3-[[4-
(3-pyridinyl)-2-pyrimidinylJamino]-N-[5-(4-methyl-1H-imidazol- 1-yl)-3-(trifluoromethyl)-

phenyl] benzamide.

3. The method according to claim 2, wherein the pyrimidylaminobenzamide is employed in

the form of its hydrochloride monohydrate.

4. The method according to any one of claims 1 to 3, wherein the proliferative disorder or
other pathological condition is selected from melanoma, breast cancer, cancer of the
colon, lung cancer, cancer of the prostate or Kaposi's sarcoma, gastrointestinal stromal
tumors (GIST), acute myeloid leukemia (AML), leukemia which responds to an inhibition
of the Abl tyrosine kinase activity, mesothelioma, systemic mastocytosis, hypereosino-
philic syndrome (HES), fibrosis, rheumatoid arthritis, polyarthritis, scleroderma, lupus
erythematosus, graft-versus host diseases, neurofibromatosis, pulmonary hypertension,

Alzheimer’s disease, seminomas and dysgerminomas and psoriasis.

'5. The method according to any one of claims 1 to 3, wherein the proliferative disorder or
other pathological condition is selected from GIST, CML, Ph+ ALL, systemic
mastocytosis, HES, fibrosis, scleroderma, neurofibromatosis and pulmonary arterial

hypertension.

6. The method according to claim 1, wherein the human patient is a elderly or a pediatric

patient.
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7. The method according to claim 1, wherein the fruit preparation is a juice, sauce or puree

prepared from fruits.
8. The method according to claim 1, wherein the fruit preparation is applesauce.

9. A commercial package containing a pyrimidylaminobenzamide of formula |

wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alky};

R, represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals Rs, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroaryl group comprising zero, one, two or three ring nitrogen atoms and zero
or one oxygen atom and zero or one sulfur atom, which groups in each case are
unsubstituted or mono- or polysubstituted; and

R, represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
mono- or N,N-disubstituted carbamoyl, amino, mono- or disubstituted amino, cycloalkyl,
heterocyclyl, an aryl group, or a mono- or bicyclic heteroaryl group comprising zero, one,
two or three ring nitrogen atoms and zero or one oxygen atom and zero or one sulfur
atom, which groups in each case are unsubstituted or mono- or polysubstituted;

or wherein R, and R, together represent alkylene with four, five or six carbon atoms
optionally mono- or disubstituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy,
jower alkoxy, amino, mono- or disubstituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl;
benzalkylene with four or five carbon atoms: oxaalkylene with one oxygen and three or
four carbon atoms: or azaalkylene with one nitrogen and three or four carbon atoms
wherein nitrogen is unsubstituted or substituted by lower alkyl, phenyl-lower alkyl, lower

alkoxycarbonyl-lower alkyl, carboxy-lower alkyl, carbamoyl-lower alkyl, N-monbo- or N,N-
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disubstituted carbamoyl-lower alkyl, cycloalkyl, lower alkoxycarbonyl, carboxy, phenyl,
substituted phenyl, pyridinyl, pyrimidinyl, or pyrazinyl;
R, represents hydrogen, lower alkyl, or halogen;
wherein the prefix "lower" denotes a radical having up to and including a maximum of 7
carbon atoms,
or _
| (b) Py denotes 5-pyrimidy!l, R, is hydrogen, R, is [[(38);3-(dimethylamino)- 1-pyrrolidinyl]-
methyl]-3-(trifluoromethyl)phenyl and R4 is methyl;
or a pharmaceutically acceptable salt thereof, respectively,
together with instructions to disperse the compound of formula | or a pharmaceutically

acceptable salt thereof in a fruit preparation.

10. A pyrimidylaminobenzamide of formula |

wherein

(a) Py denotes 3-pyridyl,

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals R, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroaryl group comprising 0-, 1-, 2- or 3-ring nitrogen atoms and 0 or 1 oxygen
atom and 0 or 1 sulfur atom, which groups in each case are unsubstituted or mono- or
poly-substituted; and

R, represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyl, N-
mono- or N,N-di-substituted carbamoyl, amino, mono- or di-substituted amino, cycloalkyl,
heterocyclyl, an ary! group, or a mono- or bi-cyclic heteroaryl group comprising 0-, 1-, 2-
or 3-ring nitrogen atoms and 0 or 1 oxygen atom and 0 or 1 sulfur atom, which groups in

each case are unsubstituted or mono- or poly-substituted; or
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R, and R,, together, represent alkylene with 4, 5 or 6 carbon atoms optionally mono- or di-
substituted by lower alkyl, cycloalkyl, heterocyclyl, phenyl, hydroxy, lower alkoxy, amino,
mono- or di-substituted amino, oxo, pyridyl, pyrazinyl or pyrimidinyl; benzalkylene with 4
or 5 carbon atoms: oxaalkylene with 1 oxygen and 3 or 4 carbon atorms; or azaalkylene
with 1 nitrogen and 3 or 4 carbon atoms, wherein nitrogen is unsubstituted or substituted
by lower alkyl, phenyl-lower alkyl, lower alkoxycarbonyl-lower alkyl, carboxy-lower alkyl,
carbamoyl-lower alkyl, N-mono- or N, N-di-substituted carbémoyl—lower alkyl, cycloalkyl,
lower alkoxycarbonyl, carboxy, phenyl, substituted phenyl, pyridinyl, pyrimidinyl or
pyrazinyl;

R, represents hydrogen, lower alky! or halogen;

or

(b) Py denotes 5-pyrimidyl, Ry is hydrogen, R; is [[(38)-3-(dimethylamino)- 1-pyrrolidinyl]-
methyl]-3-(trifluoromethyl)phenyl and R, is methyl,

or a pharmaceutically acceptable salt thereof, for the treatment of a proliferative disorder or
other pathological conditions mediated by Ber-Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase
activity, wherein the compound of formula (l) or a pharmaceutically acceptable salt

thereof and, optionally, pharmaceutically acceptable carriers, are dispersed in a fruit

preparation.
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La presente invencién se refiere a un régimen para la administracion
de una pirimidil-amino-benzamida de la formula (1), en donde los radicales como se
definen en la presente, o de una sal farmacéuticamente aceptable de la misma, para el
tratamiento de trastornos proliferativos, en particular tumores sélidos o liquidos, y otras
condiciones patoldgicas mediadas por la oncoproteina de Ber-Abl, el receptor de cinasa

de tirosina transmembrana celular c-Kit, o la actividad de cinasa de DDR1 (receptor de dominio de discoidina
1), DDR2 (receptor de dominio de discoidina 2), 0 PDGF-R (receptor del factor de crecimiento derivado de
plaquetas), en donde la pirimidil-amino-benzamida de la férmula 1 y, opcionalmente, los vehiculos
farmacéuticamente aceptables, se dispersan en una preparacién de fruta.
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METODO PARA EL TRATAMIENTO DE TRASTORNOS

PROLIFERATIVOS Y OTRAS CONDICIONES PATOLOGICAS

MEDIADAS POR LA ACTIVIDAD DE CINASA DE BCR-ABL, C-KIT,

DDR1, DDR2 O PDGF-R

La presente invencion se refiere a un régimen para la

administraciéon de una pirimidil-amino-benzamida de la férmula |

en donde:
(a) Py denota 3-piridilo,

R, representa hidrégeno, alquilo inferior, alcoxilo inferior-
alquito inferior, aciloxi-alquilo inferior, carboxi-alquilo inferior,
alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo inferior;

R, representa hidrégeno, alquilo inferior opcionalmente

15 - o | |
sustituido por uno o mas radicales R; idénticos o diferentes,
cicloalquilo, benzo-cicloalquilo, heterociclilo, un grupo arilo, o un
grupo heteroarilo mono- o bi-ciclico que comprende cero, uno, dos o
tres a’tombs de nitrégeno del anillo, y cero o un atomo de oxigeno, y
cero o un atomo de azufre, cuyos grupos en cada caso estan

20 . :

insustituidos o mono- o poli-sustituidos; y
| R3: rep'resenta hidroxiio, alcoxilo inferior, aciloxilo,

carbéxilo, ?Icoxilo inferior-carbonilo, carbamoilo, carbamoilo N-

mono- o N,N-di-sustituido, émino, amino mono- o di-sustituido,
cicloalquilo, heterociclilo, un grupo arilo, o un grupo heteroarilo

25 T .
mono- o bi-ciclico que comprende cero, uno, dos o tres atomos de
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nitrégeno del anillo, y cero o un atomo de oxigeno, y cero o un atomo
de azufre, cuyos grupos en cada caso estan insustituidos o mono- o
poli-sustituidos;
o en donde R, y R, representan juntos alquileno con
cuatro, cinco o seis atomos de carbono opcionalmente mono- o di-
sustituido por alquilo inferior, cicloalquilo, heterociclilo, fenilo,
hidroxilo, alcoxilo inferior, amino, amino mono- o di-sustituido, oxo,
piridilo, pirazinilo o pirimidinilo; benzalquileno con cuatro o cinco
atomos de carbono; oxa-alquileno con un atomo de oxigeno y tres o
cuatro atomos de carbono; o aza-alquileno con un atomo de
nitrogeno y tres o cuatro atomos de carbono, en donde el atomo de
nitrogeno esta insustituido o sustituido por alquilo inferior, fenil-
alquilo inferior, alcoxilo inferior-carbonil-alquilo inferior, carboxi-
alquilo inferior, carbamoil-alquilo inferior, carbamoil-alquilo inferior
N-mono- o N,N-di-sustituido, cicloalquilo, alcoxilo inferior-carbonilo,
carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo, o pirazinilo;
R, representa hidrogeno, alquilo inferior, o halégeno;
o
(b) Py denota 5-pirimidilo, R, es hidrégeno, R, es [[(3S)-3-
(dimetil-amino)-1-pirrolidinil]-metil}-3-(trifluoro-metil)-fenilo, y R4 es
metilo;
o de una sal farmacéuticamente aceptablie de los mismos,
para el tratamiento de trastornos proliferativos, en particular
tumores solidos o liquidos, y otras condiciones patolégicas mediadas
por la oncoproteina de Bcr-Abl, el receptor de cinasa de tirosina
transmembrana celular c-Kit, o la actividad de cinasa de DDR1
(receptor de dominio de discoidina 1), DDR2 (receptor de dominio de
discoidina 2), o PDGF-R (receptor del factor de crecimiento derivado
de plaguetas).
El compuesto de la férmula |, en donde Py denota 3-piridilo, R,

representa hidrogeno, R, representa 5-(4-metil-1H-imidazol-1-il)-3-
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(trifluoro-metil)-fenilo, y R, representa metilo, se conoce bajo. el
Nombre Internacional No Patentado “Nilotinib”. El Nilotinib (4-meti|2—3—
[[4-(3—piridiniI)-2—pirimidiniI].—amino]-N-[S-(4-metiI-1H—imidazol-1-il)-3-
(trifluoro-metil)-fenil]-benzamida) esta aprobado y se comercializa én
la forma de su sal de monohidrato de monoclorhidrato bajo la marlc;a
Tasigna™®. Nilotinib es un inhibidor competitivo de ATP para Bcr-A“bI
y también inhibe la actividad de cinasa de c-Kit, DDR1, DDR2, liy
PDGF-R en concentraciones clinicamente relevantes. Tasigna“® estljé
disponible como una capsula de gelatina dura de 200 miIigramo"ls
para su administracion oral para el tratamiento de leucemia mieloidé
érénica (CML) positiva para Filadelfia en la fase cronica (CP) y en Iz;
fase acelerada (AP) en los pacientes resistentes o intolerantes al‘\
cuaﬁdo menos una terapia anterior que incluya imatinib. Para el“l
trata‘miénto de leucemia mieloide crénica (CML), se aplica una dosis‘l‘
diariarde 800 miligramos de nilotinib en dos dosis de 400 miligramosl-‘

cada una.

Se estudi6 el efecto del alimento sobre los parametros

farmacocinét_icos de la dosis oral de 400 miligramos de nilotinib en la

formulacion de la capsula mencionada anteriormente en sujetos
huma.nos’. La adminiétracién concomitante de nilotinib con alimento
aumento devuna manera significativa la exposicion de los sujetos. En
este estudio, fa exposicién total (AUCq,) fue del 82 por ciento y Iva
Cmax fue del 112 por ciento después de un desayuno alto en grasa,
rhienfraé que él incremento.en la exposicién total (AUC,.;) fue del 29
poir ciento y ta Cnax fue del 55 por ciento después de un desayuno
bajo en grasa, dado 30 minutos antes de la dosificacidon. En vista de
e.stos descﬁbrimient‘os, se recomienda que el nilotinib no debera
tbmarse con alimento, con el objeto de minimizar el efecto del
aliménto sobre la biodisponibilidad del nilotinib. Por ejemplo, se
incluye una informacién en este aspecto en las secciones 4.2, 4.4 y

4.5‘del SPC (Compendio de las Caracteristicas de Producto) de la
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autorizacién de comercializacién para Tasigna“® emitida por la
Agencia de Medicina Europea (EMEA). La ingestion concurrente de
jugo de toronja también dio como resultado un incremento modesto
en la absorcion de nilotinib; la C.,.x se incrementé por el 60 por
ciento y la AUC se incrementd por el 29 por ciento (Yin 0OQ,
Gallagher N, Li A y colaboradores, J Clin Pharmacol. 2010; 50: 188-
194).

Ciertos pacientes, por ejemplo los pacientes ancianos y los
pacientes pediatricos, algunas veces tienen dificultades para tragar
las capsulas de gelatina dura como una totalidad. Para estos
pacientes, que sufran de un trastorno proliferativo, en particular un
trastorno de tumor sélido o liquido, u otras condiciones patoldgicas
mediadas por la actividad de cinasa de Bcr-Abl, c-Kit, DDR1, DDR2 o
PDGF-R, se requiere una forma de dosificacion alternativa para el
nilotinib. Para los pacientes pediatricos, también es deseable la
flexibilidad de la dosificacion, con el objeto de permitir que la
dosificacion se ajuste de acuérdo con el peso del cuerpo.

De una manera sorprendente, ahora se ha encontrado que el
problema descrito anteriormente se puede resclver mediante la
administracion oral de nilotinib dispersada en una preparacion de
fruta.

De una manera mas especifica, como se muestra en los
Ejemplos, una sola administracién oral de 400 miligramos de nilotinib
(el contenido de dos capsulas de 200 miligramos de nilotinib),
dispersada en una cucharadita de compota de manzana es
bioequivalente a una sola administracién oral de 400 miligramos de
nilotinib dada como las capsulas intactas. Sin embargo, no se ha
encontrado que la misma cantidad dispersada en yogurt simple sin
grasa sea bioequivalente.

Por consiguiente, la presente invencion se refiere a un metodo

para el tratamiento de un trastorno proliferativo u otras condiciones
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patolégicas mediadas por la actividad de cinasa de Bcr-Abl, c-Kit,
DDR1, DDR2 o PDGF-R, el cual comprende la administraciéon oral de

una dosis efectiva de una pirimidil-amino-benzamida de la férmula I:

en donde los radicales tienen los significados proporcionados
anteriormente, o de una sal farmacéuticamente aceptable de la
misma, y opcionalmente, otros vehiculos farmacéuticamente
aceptables, dispersados en una preparacién de fruta, a un paciente
humano que lo necesite.

Los términos generales utilizados anteriormente en la presente
y mas adelante en la presente, de preferencia tienen, dentro del
contexto de esta divulgacién, los siguientes significados, a menos
que se indique de otra manera:

El prefijo "inferior" denota un radical que tiene hasta, e
inc‘luyendo, un maximo de 7, en especial hasta, e incluyendo, un
maximo de 4 atomos de carbono, siendo los radicales en cuestién
Iineales.;y ramificados con ramificacio’n individual o multiple.

Cuando se utiliza la forma plural para los compuestos, sales, y
similares, esto también significa un solo compuesto, sal, o similar.

Alquilo ihferior es de preferencia alquilo con desde, e
inclu.ye.nd_o,‘ 1 hasta, e incluyendo 7, de preferencia desde e
incluyendo 1 hasta, e incluyendo, 4, y es lineal o ramificado; de
preferencia, alquilo infefior es butilo, tal como butilo normal, butilo

secundario, isobutilo, butilo terciario, propilo, tal como propilo normal

&
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o isopropilo, etilo, o metilo. De preferencia alquilo inferior es metilo,
propilo o butilo terciario.

Acilo inferior es de preferencia formilo o alquilo inferior-
carbonilo, en particular acetilo.

Un grupo arilo es un radical aromatico que esta enlazado con
la molécula por medio de un enlace localizado en un atomo de
carbono del anillo aromatico del radical. En una modalidad preferida,
arilo es un radical aromatico que tiene de 6 a 14 atomos de carbono,
en especial fenilo, naftilo, tetrahidro-naftilo, fluorenilo o fenantrenilo,
y esta insustituido o sustituido por uno o mas, de preferencia hasta
tres, en especial uno o dos sustituyentes seleccionados en especial
a partir de amino, amino mono- o di-sustituido, haldégeno, alquilo
inferior, alquilo inferior sustituido, alquenilo inferior, alquinilo
inferior, fenilo, hidroxilo, hidroxilo eterificado o esterificado, nitro,
ciano, carboxilo, carboxilo esterificado, alcanoilo, benzoilo,
carbamoilo, carbamoilo N-mono- o N, /N-di-sustituido, amidino,
guanidino, ureido, mercapto, sulfo, tioalquiio inferior, tiofenilo, fenil-
tioalquilo inferior, alquilo inferior-tiofenilo, alquilo inferior-sulfinilo,
fenil-sulfinilo, fenil-alquilo inferior-sulfinilo, alquilo inferior-fenil-
sulfinilo, alquilo inferior-sulfonilo, fenil-sulfonilo, fenil-alquilo inferior-
sulfonilo, alquilo inferior—fenil-.sulfonilo, halo-alquilo inferior-
mercapto, halo-alquilo inferior-sulfonilo, tal como en especial
trifluoro-metan-sulfonilo, dihidroxibora (-B(OH),;), heterociclilo, un
grupo heteroarilo mono- o bi-ciclico y alquilendioxilo inferior
enlazados en los atomos de carbono adyacentes del anillo, tal como
metilendioxilo. Arilo es mas preferiblemente fenilo, naftilo o
tetrahidro-naftilo, que en cada caso estda ya sea insustituido o
indepe‘ndientemente sustituido por uno o dos sustituyentes
seleccionados a partir del grupo que comprende ha-lc’)geno, en
especial flaor, cloro, o bromo; hidroxilo; hidroxilo eterificado por

alquilo inferior, por ejemplo, por metilo, por halo-alquilo inferior, por
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ejemplo, trifluoro-metilo, o por fenilo; alquilendioxilo inferior
enlazado con dos atomos de carbono adyacentes, por ejemplo,
metilendioxilo, alquilo inferior, por ejemplo, metilo, o propilo; halo-
alquilo inferior, por ejemplo, trifluoro-metilo; hidroxi-alquilo inferior,
por ejemplo, hidroxi-metilo, o 2-hidroxi-2-propilo; alcoxilo inferior-
alquilo inferior; por ejemplo, metoxi-metilo, o 2-metoxi-etilo; alcoxilo
inferior—carbonil-_alquilo inferior, por ejemplo, metoxi-carbonil-metilo;
alquinilo inferior, tal como 1-propinilo; carboxilo esterificado, en
especial alcoxilo inferior-carbonilo, por ejemplo, metoxi-carbonilo, n-
propoxi-carbonilo o iso-propoxi-carbonilo; carbamoilo N-mono-
sustituido, en particular carbamoilo mono-sustituido por alquilo
inferior, por ejemplo, metilo, propilo normal o iso-propilo; amino;
alquilo inferior-amino, por ejemplo, metil-amino; di-alquilo inferior-
amino, _por<ejemplo, dimetil-amino, o dietil-amino; alquileno inferior-
amiho, por ejemplo, pirrolidino o piperidino; oxa-alquileno inferior-
amvinc.), por ejemplo, morfolino, aza-alquileno inferior-amino, por
ejemplo, piperazino, acil-amino, por ejemplo, acetil-amino, o benzoil-
amino.; alquilo inferior-sulfonilo, por ejemplo, metil-sulfonilo;
sulfamoilo: o fenil-sulfonilo.

Un grupo cicloalquilo es de preferencia ciclopropilo,
ciclopentilo, ciclohexilo o cicloheptilo, y puede estar insustituido o
sustituido por uno o més., en especial uno o dos sustituyentes
seleccionados a partir del grupo definido anteriormente como los
sustituyentes para arilo, mas preferiblemente por alquilo inferior, tal
como metilo, alcoxilo inferior, tal como metoxilo o etoxilo, o hidroxilo,
y ademas por oxo, o estd fusionado a un anillo benzo, tal como en
benzo-c'iclopemil‘o 0 benzo-ciclohexilo.

Alquilo sustituido es alquilo como se define al final, en especial

i tea W

alquilo inferior, de preferencia metilo; en donde uno o mas, en
especial hasta tres sustituyentes pueden estar presentes,

primordialmente -a partir del grupo seleccionado a partir de halégeno,
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en especial fluor, amino, N-alquilo inferior-amino, N,N-di-alquilo
inferior-amino, N-alcanoilo inferior-amino, hidroxilo, ciano, carboxilo,
alcoxilo inferior-carbonilo, y fenil-alcoxilo inferior-carbonilo. En
especial, se prefiere trifluoro-metilo.

Amino mono- o di-sustituido es en especial amino sustituido
por uno o dos radicales seleccionados independientemente uno del
otro, a partir de alquilo inferior, tal como metilo; hidroxi-alquilo
inferior, tal como 2-hidroxi-etilo; alcoxilo inferior-alquilo inferior, tal
como metoxi-etilo; fenil-alquilo inferior, tal como bencilo o 2-fenil-
etilo: alcanoilo inferior, tal como acetilo; benzoilo; benzoilo
sustituido, en donde el radical de fenilo estd en especial sustituido
por uno o mas, de preferencia uno o dos sustituyentes seieccionados
a partir de nitro, amino, halégeno, N-alquilo inferior-amino, N,N-di-
alquilo inferior-amino, hidroxilo, ciano, carboxilo, alcoxilo inferior-
carbonilo, alcanoilo inferior, y carbamoilo; y fenil-alcoxilo inferior-
carbonilo, en donde el radical de fenilo esta insustituido o en
especial sustituido por uno o mas, de preferencia uno o dos
sustituyentes seleccionados a partir de nitro, amino, halégeno, N-
alquilo inferior-amino, N,N-di-alquilo inferior-amino, hidroxilo, ciano,
carboxilo, alcoxilo inferior-carbonilo, alcanoilo inferior, y carbamoilo;
y es de preferencia N-alquilo inferior-amino, tal como N-metil-amino,
hidroxi-alquilo inferior-amino, tal como 2-hidroxi-etil-amino, o 2-
hidroxi-propilo, alcoxilo inferior-alquilo inferior, tal como metoxi-etilo,
fenil-alquilo inferior-amino, tal como bencil-amino, N,N-di-alquilo
inferior-amino, N-fenil-alquilo inferior-N-alquilo inferior-amino, N,N-
di-alquilo inferior-fenil-amino, alcanoilo inferior-amino, tal como
acetil-amino, o un sustituyente seleccionado a partir del grupo que
comprende benzoil-amino y fenil-alcoxilo inferior-carbonil-amino, en
donde el radical de fenilo en cada caso esta insustituido o en
especial sustituido por nitro o amino, o también por halégeno, amino,

N-alquilo inferior-amino, N,N-di-alquilo inferior-amino, hidroxilo,
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ciano, carboxilo, alcoxilo inferior-carbonilo, alcanoilo inferior,
carbamoilo o amino-carbonil-amino. Amino di-sustituido también es
alquileno inferior-amino, por ejemplo, pirrolidino, 2-oxo-pirrolidino o
piperidino; oxa-alquileno inferior-amino, por ejemplo, morfolino, o
aza-alquileno inferior-amino, por ejemplo, piperazino o piperazino N-
sustituido, tal bomo N-metil-piperazino o N-metoxi-carbonil-
piperazvino.

Halégeno es en especial flior, cloro, bromo, o yodo, en
especial fluor, cloro, o bromo.

Hidroxilo eterificado -_es' en especial alquiloxilo de 8 a 20
atomos de carbono, tal como deciloxilo normal, alcoxilo inferior
(preferido), tal como metoxilo, etoxilo, isopropiloxilo, o terbutiloxilo,
fenil-alcoxilo inferior, tal como benciloxilo, feniloxilo, halo-alcoxilo
inferior, tal como trifluoro-metoxilo, 2,2,2-trifluoro-etoxilo o 1,1,2,2-
tetraffuoro-etoxilo, o aicoxilo inferior que esta sustituido por
heteroarilo mono- o bi-ciclico que comprende uno o dos atomos de
nitrogeno, de preferencia alcoxilo inferior que esta sustituido por
imidazolilo, tal como 1H-imidazo|-1-i|o, pirrolilo, bencimidazolilo, tal
como 1-bencimidazolilo, piridilo, en especial 2-, 3- o 4-piridilo,
pirimidinilo, en especial 2-pirimidinilo, pirazinilo, isoquinolinilo, en
especial 3-isoquinolinilo, qu‘inolinilo, indolilo o tiazolilo.

Hidroxi_io esterificado es en especial alcanoiloxilo inferior,
benzoilbxilo, alcoxilo inferior-carboniloxilo, tal como terbutoxi-
carboniloxilo, o fenil-alcoxilo inferior-carboniloxilo, tal como
bevn‘ciloxi-ca'rboniIo_xiIo.

.Car.boxilo esterificado es en especial alcoxilo inferior-carbonilo,
tal como terbutoxi-carbonilo, iso-propoxi-carbonilo, metoxi-carbonilo
o etoxi-carbonilo, fenil-alcoxilo inferior-carbonilo, o feniloxi-
carbonilo.

Alcanoilo_es primordialmente alquil-carbonilo, en especial

alcanoilo inferior, por ejemplo, acetilo.
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Carbamoilo N-mono- o N,N-di-sustituido estd en especial
sustituido por wuno o dos sustituyentes independientemente
seleccionados a partir de alquilb inferior, fenil-algquilo inferior e
hidroxi-alquilo inferior, o alquileno inferior, oxa-alquileno inferior o
aza-alquileno inferior opcionalmente sustituido en el atomo de
nitrégeno terminal.

Un grupo heteroarilo mono- o bi-ciclico que comprende cero,
uno, dos o tres atomos de nitrégeno del anillo y cero o un atomo de
oxigeno y cero o un atomo de azufre, cuyos grupos en cada caso
estan insustituidos o mono- o poli-sustituidos, se refiere a una
fraccion heterociclica que esta insaturada en el anillo que enlaza el
radical de heteroarilo con el resto de la molécula en la férmula |, y es
de preferencia un anillo, en don.de, en el anillo de enlace, pero
opcionalmente también en cualquier anillo empalmado, cuando
menos un atomo de carbono es reemplazado por un heteroatomo
seleccionado a partir del grupo que consiste en nitrégeno, oxigeno y
azufre; en donde el anillo de enlace de preferencia tiene de 5 a 12,
mas preferiblemente 5 6 6 atomos del anillo; y el cual puede estar
insustituido o sustituido por uno o mas, en especial uno o dos
sustituyentes seleccionados a partir del grupo definido anteriormente
como los sustituyentes para arilo, mas preferiblemente por alquilo
inferior, tal como metilo, alcoxilo inferior, tal como metoxilo o etoxilo,
o hidroxilo. De preferencia el grupc heteroarilo mono- o bi-ciclico se
selecciona a partir de 2H-pirrolilo, pirrolilo, imidazolilo,
bencimidazolilo, pirazolilo, indazolilo, purinilo, piridilo, pirazinilo,
pirimidinilo, piridazinilo, 4H-quinolizinilo, isoquinolile, quinolilo,
ftalazinilo, naftiridinilo, guinoxalilo, guinazolinilo, quinolinilo,
pteridinilo, indolizinilo, 3H-indolilo, indolilo, isoindolilo, oxazolilo,
isoxazolilo, tiazolilo, isotiazolilo, triazolilo, tetrazolilo, furazanilo,
benzo-[d]-pirazolilo, tienilo y furanilo. Mas preferiblemente el grupo

heteroarilo mono- o bi-ciclico se selecciona a partir del grupo que
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consiste en pirrolilo, imidazolilo, tal como 1H—imidaz€>|-1—i|o,
bencimidazolilo, tal como 1-bencimidazolilo, indazolilo, en e.{lspecial
S-indazolilo, piridilo, en especial 2-, 3- o 4-piridilo, pirimidinilillo, en
especial 2-pirimidinilo, pirazinilo, isoquinolinilo, en especi{al 3-
isoquinolinilo, quinolinilo, en especial 4- u 8-quinolinilo, indoliI\;‘o, en
especial 3-indolilo, tiazolilo, benzo-[d]-pirazolilo, tienilo, vy furénilo.
En Una modalidad preferida de la invencidn, el radical de piridilo“:‘esté
sustituido por hidroxilo en la posicién orto para el atomo de nitrédeno
y por consiguiente existe cuando menos parcialmente en la formal“.‘del
tautomero correspondiente, el cual es piridin-(1H)2-ona. En étra
modalidad preferida, el radical de piridinilo esta sustituido fpor
hidroxilo tanto en la posicion 2 como 4 y, por consiguiente, existe .‘en
'clifevrentes formas tautoméricas, por ejemplo, como pirimidin-(1H,
3H)-2,4-diona. |

Heterociclilo es.en especial un sistema heterociclico de cinco‘:,
séis é) siete mi‘embros con uno o dos heteroatomos seleccionados a
partir del grﬂupo que comprende nitrogeno, oxigeno, y azufre, el cual
puede estar insaturado o total o parcialmente saturado, y esté.}‘
insustituido o éustituido en especial por alquilo inferior, tal como
metito, fenil-alquilo‘inferior,' tal como bencilo, oxo, o heteroarilo, tal ‘]
como 2-piperazinilo; heterociclilo es en especial 2- o 3-pirrolidinilo,
2-oxo-5-pirrolidinilo, piperidinilo, N-bencil-4-piperidinilo, N-alquilo
inf.erior-'4—p.>iperidinilo, N-alquilo inferior-piperazinilo, morfolinilo, por
ejemplo', 2- o 3-morfolinilo, 2-oxo-1H-azepin-3-ilo, 2-tetrahidro-
furanilo, 6 é-meti|-1.,3-dioxolan—2-ilo.

' ._Las vpirimidil-amino-benzamidas dentro del alcance de |la
formula |, en donde Py es 3-piridilo, y el proceso para su
elaboracion, se dan a conocer en la Publicacién Internacional
NL’Jmerld WO 04/005281, la cual se incorpora a la presente solicitud

como referencia.

La pirimidil-amino-benzamida de la férmula |, en donde Py
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denota 5-pirimidilo, R4 es hidrégeno, R; es [[(3S)-3-(dimetil-amino)-1-
pirrolidinil]-metil]-3-(trifluoro-metil)-fenilo, y R4, es metilo, también es
conocida como INNO-406. El compuesto, su elaboracion, y las
composiciones farmacéuticas adecuadas para su administracién, se
dan a conocer en la Patente Europea Numero EP1533304A.

Las sales farmacéuticamente aceptables de las pirimidil-amino-
benzamidas de la férmula |, en donde Py es 3-piridilo, son en
especial aquéllas que se dan a conocer en la Publicacion
Internacional Numero WQ02007/015871. En una modalidad preferida,
el nilotinib se emplea en la forma de su monohidrato de
monoclorhidrato. La Publicacién Internacional Numero WO2007/
015870 da a conocer ciertos polimorfos de nilotinib y las sales
farmacéuticamente aceptables del mismo utiles para la presente
invencion. Una formulacién adecuada para la administracion del
monohidrato de monoclorhidrato de nilotinib se describe en la
Publicacion Internacional Niomero W0O2008/037716.

Como se utiliza en la presente, la expresion “un trastorno
proliferativo u otras condiciones patolégicas mediadas por la
actividad de cinasa de Bcr-Abl, c-Kit, DDR1, DDR2 o PDGF-R”
significa melanoma, en especial melanoma que aloja mutaciones de
c-KIT, cancer de mama, cancer del colon, cancer de pulmén, cancer
de la prostata o sarcoma de Kaposi, tumores estromales gastro-
intestinales (GIST), leucemia mieloide aguda (AML), leucemia que
responde a una inhibicién de la actividad de cinasa de tirosina de
Abl, tal como leucemia mieloide cronica (CML), y leucemia
linfoblastica aguda positiva para el cromosoma Filadelfia (Ph+ALL),
mesotelioma, mastocitosis sistémica, sindrome hiper-eosinofilico
(HES), fibrosis, en especial fibrosis hepatica y fibrosis renal, artritis
reumatoide, poliartritis, esclerodermia, lupus eritematoso,
enfermedades del injerto contra el huésped, neurofibromatosis,

hipertensiéon pulmonar, en especial, hipertensién arterial pulmonar,
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enfermedad de Alzheimer, seminomas y disgerminomas, y soriasis.
De preferencia, el régimen descrito en la presente se aplica en los
siguiente trastornos y condiciones: GIST, CML, Ph+ ALL,
mastocitosis sistémica, HES, fibrosis, esclerodermia, neuro-
fiboromatosis e hipertensién arterial pulmonar.

En una modalidad de la presente invenciéon, el trastorno se
selecciona a partir de leucemia mieloide cronica (CML) y Ph+ ALL,
mas preferiblerﬁente leucemia mieloide cronica (CML).

En otra modalidad de la presente invencién, el trastorno se
seiecciona a partir dé tumores estromales gastro-intestinales (GIST)
y melanoma, en especial melanoma que aI.oja mutaciones de c-Kit.

En otra modalidad de la presente invencion, el trastorno se
selecciona a bartir de mastocitosis sistémica y sindrome hiper-
eosinofilico (HES).

Eh una modélidad adicional de la presente invenciéon, el
traétorno se selecciona a partir de esclerodermia sistémica,
neurofibromatosis, e hipertension arterial pulmonar.

Como se utiliza en la presente, la expresion “Cpax” significa la
maxima concentracién pico en plasma.

Como se utiliza en la presente, la expresion “AUC” significa el
area bajo la curva de concentracion de plasma.

En el texto “administraciéon oral de wuna pirimidil-amino-
benzamida de la féormula | dispersada en una preparacion de fruta”,
como se utiliza en la presente, de prefereﬁcia significa que él
combuesto de Ala formula |, solo o junto con cuando menos un
vehiculo farmacéuticamente adecuado, se dispersa en una
preparac.ién de fruta, y se administra, de preferencia manuaimente, a
la .boca del paciente humano con un dispositivo adecuado, por
ejemplo, una cuchara. Si se desea, se pueden consumir de 100 a 250
mililitros de agua junto con la preparacién de fruta.

Como se utiliza en la presente, el término “preparacién de
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fruta” significa un jugo, compota o puré preparado a partir de frutas,
mas preferiblemente a partir de manzanas, peras, o duraznos, mas
preferiblemente manzanas. En una modalidad preferida de la
invencion, la preparacion de fruta empleada es compota de manzana.
La compota de manzana esta di‘sponible bajo la marca Andros®
Applesauce, Mott's® Applesauce y Odenwald Apfelmus (Odenwald-
Frichte GmbH, Alemania). Se sabe que la toronja afecta la cinética
de la absorcién del farmaco en los pacientes humanos. Por
consiguiente, el término “preparacién de fruta” no abarca ningun
jugo, compota o puré preparado a partir de toronja.

Para los propositos de la presente invencién, la dosificacién
total de nilotinib se puede ajustar a las necesidades de los
pacientes, dependiendo en particular de la enfermedad que se vaya
a tratar y del estado de la enfermedad del paciente bajo tratamiento,
pero en ningun caso se excedera una dosificacion diaria total de 800
miligramos.

En una modalidad de la invencion, el contenido de las dos
capsulas de nilotinib de 200 miligramos, como se da a conocer en la
Publicacién internacional Nimero W02008/037716, se dispersa cada
una en una cucharadita de compota de manzana, lo cual da como
resultado una administracion oral individual de nilotinib de 400

miligramos.

De preferencia, la mezcla del compuesto de la foérmula |
dispersada en la preparacién de fruta se podria tomar
inmediatamente después de  su preparacion, en donde
“inmediatamente”, para el propdsito de la presente invencion,
significa dentro de un marco de tiempo de 30 minutos, de preferencia
dentro de 15 minutos, mas preferiblemente dentro de 5 minutos, y de
una manera muy preferible dentro de 2 minutos después de su

preparacion.
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La presente invencion proporciona ademas un paquete
f
comercial que contiene una pirimidil-amino-benzamida de la féormula

I, por ejemplo, nilotinib, como se define en la presente, junto con las

instrucciones para dispersar la pirimidil-amino-benzamida de  la
5 formula |, por ejemplo, nilotinib, en una preparacion de fruta.

En un aspecto adicional, la presente invencién se refiere a una
pirimidil-amino-benzamida de la férmula |: ‘

I

!

10 \/Ik

en donde:

I

(a) Py denota 3-piridilo, !
'R1 representa hidrégeno, alquilo inferior, alcoxilo infefior-

alquito inferior, aciloxi-alquilo inferior, carboxi-alquilo inferior,

!

alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo inferior;

R, representa hidrégeno, alquilo inferior opcionalmente

t

15 sustituido por uno o mas radicales Rj; idénticos o diferentes,

cicloalquilo, benzo-cicloalquilo, heterociclilo, un grupo arilo, o un
!

grupo heteroarilo mono- o bi-ciclico que comprende 0, 1, 2,6 3

atomos del anillo de nitrégeno, y 0 6 1 atomo de oxigeno y 06 1

atomo de azufre, cuyos grupos en cada caso estan insustituidos o

20 mono- o poli-sustituidos; vy '

Ra répresenta hidroxilo, alcoxilo inferior, aciloxilo,
carbc;xilo, alc.oxilo inferior-carbonilo, carbamoilo, carbamoi|$’) N-
mono- o N,N-di—sustituido; amino, amino mono- o di-sustituido,
cicloalquilo, hetefopiclilo, un grupo érilo, O un grupo heter}barilo

25. mono- o bi-ciclico gqgue comprende 0, 1, 2 6 3 atomos del anillo de
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nitrégeno, y 0 6 1 atomo de oxigeno y 0 6 1 atomo de azufre, cuyos
grupos en cada caso estan insustituidos o mono- o poli-sustituidos; o

Rsy y R;, juntos, representan alquileno con 4, 5 6 6
atomos de carbono opcionalmente mono- o di-sustituido por alquilo
inferior, cicloalquilo, heterociclilo, fenilo, hidroxilo, alcoxilo inferior,
amino, amino mono- o di-sustituido, oxo, piridilo, pirazinilo o
pirimidinilo; benzalquileno con 4 6 5 atomos de carbono; oxa-
alquileno con 1 atomo de oxigeno y 3 6 4 atomos de carbono; o aza-
alquileno con 1 atomo de nitrégeno y 3 6 4 atomos de carbono, en
donde el atomo de nitréogeno esta insustituido o sustituido por alquilo
inferior, fenil-alquilo inferior, alcoxilo inferior-carbonil-alquilo inferior,
carboxi-alquilo inferior, carbamoil-alquilo inferior, N-mono- o N,N-di-
sustituido carbamoil-alquilo inferior, cicloalquilo, alcoxilo inferior-
carbonilo, carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo o
pirazinilo;

R, representa hidréogeno, alquilo inferior o halégeno;

o)

(b) Py denota 5-pirimidilo, R, es hidrégeno, R, es [[(3S)-3-
(dimetil-amino)-1-pirrolidinil}-metil]-3-(trifluoro-metil)-fenilo, y R4 es
metilo;

o una sal farmacéuticamente aceptable de |la misma, para el
tratamiento de un trastorno proliferativo u otras condiciones
patoléogicas mediadas por la actividad de cinasa de Bcr-Abil, c-Kit,
DDR1, DDR2 o PDGF-R, en donde el compuesto de la formula (I) o
una sal farmacéuticamente aceptable del mismo y, opcionalmente,
los vehiculos farmacéuticamente aceptables, se dispersan en una
preparacion de fruta,

Adicionalmente, la presente invencion pertenece al uso de una

pirimidil-amino-benzamida de la férmula I:
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en donde:
(a) Py denota 3-piridilo,

R, representa hidrégeno, alquilo inferior, alcoxilo inferior-
alquilo inferior, aciloxi-alquilo inferior, carboxi-alquilo inferior,
alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo inferior:

R. representa hidrégeno, alquilo inferior opcionalmente
sustituido por unc o mas radicales Rj3 idénticos o diferentes,
cicloalquilo, benzo;cicloalquilo, heterociclilo, un grupo arilo, o un
grupo heteroarilo mono- o bi-ciclico que comprende 0, 1, 2 6 3
atomos del' anillo de nitrogeno y 0 6 1 atomo de oxigeno y 0 6 1
atomo ae azufre, cuyos grupos en cada caso estan insustituidos o
mono- o poli-sustituidos; y

Rs representa hidroxilo, alcoxilo inferior, aciloxilo,
carboxilo, alcoxilo inferior-carbonilo, carbamoilo, carbamoilo N-
mono- o N,N-di-sustituido, amino, amino mono- o di-sustituido,
cicloalquilo, heterociclilo, un grupo arilo, o un grupo heteroarilo
hono- o bi-ciclico que comprende 0, 1, 2 6 3 atomos del anillo de
nitrégeno y 0 6 1 atomo de oxigeno y 0 6 1 atomo de azufre, cuyos
grupos en cada caso estan binsustituidos 0 mono- o poli-sustituidos; o
.- R y'Rz, juntos, representan alquileno con 4, 5 6 6
étomosvde carbono opcionalmente mono- o di-sustituido por alquilo

Lo A e
inferior, cicloalquilo, heterociclilo, fenilo, hidroxilo, alcoxilo inferior,
émi'no, amino mono- o di-sustituido, oxo, piridilo, pirazinilo o

pirimidinilo; benzalquileno con 4 6 5 atomos de carbono; oxa-
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alguileno con 1 atomo de oxigeno y 3 6 4 4tomos de carbono; o aza-
alquileno con 1 atomo de nitrégeno y 3 6 4 atomos de carbono, en
donde el atomo de nitrégeno esta insustituido o sustituido por alquilo
inferior, fenil-alquilo inferior, alcoxilo inferior-carbonil-alquilo inferior,
carboxi-alquilo inferior, carbamoil-alquilo inferior, N-mono- o N,N-di-
sustituido carbamoil-alquilo inferior, cicloalquilo, alcoxilo inferior-
carbonilo, carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo o
pirazinilo;
R, representa hidrégeno, alquilo inferior o halégeno;

o

(b) Py denota 5-pirimidilo, Ry es hidrégeno, R, es [[(3S)-3-
(dimetil-amino)-1-pirrolidinil]-metil]-3-(trifluoro-metil)-fenilo, y R, es
metilo;

o una sal farmacéuticamente aceptable de la misma,

para la elaboracién de un medicamento para el tratamiento de
un trastorno proliferativo u otras condiciones patolégicas mediadas
por la actividad de cinasa de Bcr-Abl, c-Kit, DDR1, DDR2 o PDGF-R,

en donde el medicamento se disefia para ser dispersado en
una preparacion de fruta, opcionalmente junto con los vehiculos
farmacéuticamente aceptables, y se administra oralmente a un
paciente humano que lo necesite.

EJEMPLOS

Eiemplo 1: Pruebas de estabilidad in vitro

El contenido de las capsulas de nilotinib preparadas como se
da a conocer en la Publicacién Internacional Numero WOQO2008/
037716 se dispersa en yogurt o compota de manzana. Se muestra
que el nilotinib es estable a temperatura ambiente durante 15
minutos, con una recuperacion promedio de nilotinib de entre el 97.6
y el 99.9 por ciento.

Ejemplo 2: Un estudio cruzado de tres periodos, de un solo centro,

de etiqueta abierta, de seleccién aleatoria, en 48 sujetos sanos, que
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compara la biodisponibilidad del nilotinib cuando se administra como "

la_cépsula intacta o bien el contenido de la capsula mezclado con

yogurt o con compota de manzana en los voluntarios sanos (HV)

Los voluntarios sanos de entre 18 y 65 afios de edad obtienen,
bajo condiciones en ayunas, cualquiera de: una sola administracion
oral de 400 miligramos de nilotinib con dos capsulas de 200
miligramos de nilotinib intactas (Tratamiento A); una sola
administracion oral de 400 miligramos de nilotinib, dispersandose el
contenido de cada una de las dos capsulas de nilotinib de 200
rﬁilfgramos en una cucharadita de yogurt simple sin Qrasa
(Tratam.ienvto B); o una sola administracién oral de 400 miligramos de
'hilotihib,'disp.erséndose el contenido de cada una de las dos
cép.sufas de. nilotinib de 200 miligramos en una cucharadita de
compota de manzana (Tratamiento C). Se recolectan muestras de
sangre en serie para la determinacion de la concentracidn en suero
de niiotinib hasta 72 horas después de cada administracion de
nilotinib. Todos Iosltratamientos se administraron con 240 mililitros
de agua, en la maﬁana, después de un ayuno durante la noche de
c.ua'ndo menos 10 horas. Los sujetos continuaron ayunando hasta 4
horas después de su administracién. Se sirvieron alimentos
estandlarizados_a. las 4 horas (almuerzo) y a las 10 horas (cena)
después de la administracion de nilotinib. Se prohibié el consumo de
toronja, jugo de toronja, o de cualquier bebida cafeinada dentro de
40 horas antes de iniciarse gl estudio.

Las concentraciones en suero de nilotinib se determinaron a
pérﬁr dé las huéstras de sangre recolectadas antes de la dosis (0
horas), y__a las 0.5,‘ 1 2,3,4,5 6,8, 10, 12, 24, 36, 48, y 72 horas

después de la administracion de nilotinib en los dias 1, 13, y 25. En

et o iad

cada punto del tiémpo, se extrajeron 2.5 mililitros de sangre entera
utilizando un Tubo Separador de Suero Vacutainer® (Becton,

Diékinso'n and Company, Franklin Lakes, Nueva Jersey, EUA). El
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tubo se dejo reposar verticalmente a temperatura ambiente durante
30 minutos antes de la centrifugacién a 5°C durante 10 minutos a
1100 g. Inmediatamente después de la centrifugacion, la muestra
superior del suero se transfirio y se almacené congelada a < -15°C
hasta embarcarse al sitio analitico para los analisis de las muestras.

Las concentraciones en suero de nilotinib se midieron
utilizando un ensayo validado de cromatografia de liquidos-
espectrometria de masas en fila (LC-MS/MS), como se describe
anteriormente, con ligeras modificaciones (Larson RA, Le Coutre PD,
Reiffers J y colaboradores, J Clin Oncol 28: 7s, 2010 (suplemento;
extracto 6501)). El nilotinib y el estandar interno, [M+4]nilotinib, se
extrajeron a partir de una muestra de 100 microlitros de suero con
700 microlitros de metil-terbutil-éter (MTBE). La capa de metil-
terbutil-éter se transfirié, se evapord a sequedad, y se reconstituyo
con 400 microlitros de una mezcla de acetonitrilo y acido férmico al
0.2 por ciento (40:60, volumen/volumen). La cromatografia se llevo a
cabo utilizando una columna Phenomenex Synergi"® Polar-RP
(tamafno de particula de 4 micras, diametro interno de 50 milimetros
x 2 milimetros) (Phenomenex, Inc, Torrance, California) mantenida a
temperatura ambiente. La elucién de los analitos se llevdo a cabo
utilizando una elucién isocratica a una velocidad de flujo de 0.5
mililitros/minuto con fases moviles de acido férmico al 0.2 por ciento
en formato de amonio acuoso 10 mM : acido férmico al 0.2 por ciento
en acetonitrilo (60:40, volumen/volumen). La deteccion se llevd a
cabo mediante MS/MS en el modo i6nico positivo en un
espectrometro de masas Sciex API400‘O (Applied Biosystem, EUA)
con monitoreo de reaccién multiple de m/z 530289 para el nilotinib,
y de 534293 para el estandar interno. El limite inferior de
cuantificacion para el nilotinib fue de 2.50 nanogramos/mililitro
utilizando una muestra de suero de 100 microlitros. La precision del

ensayo en cada nivel de QC fue del <11 por ciento, y la exactitud
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estu_vo en el intervalo del 95.2 por ciento al 104.3 por ciento.

En seguida de la administracién de una sola dosis oral de 400-
milig'ramos de nilotinib como dos <céapsulas intactas de 200
miligramos, la concentracién pico en suero de nilotinib se presento
en un tiempo medio (tmax) de 4.0 horas, y los valores Cp.y
promediaron 398 nanogramos/mililitro. Se encontré que el ty;
promedio de nilotinib fue de 19.8 horas. Estos resultados estan de
acuerdo con los observados en los estudios previos en voluntarios
sanos que recibieron la misma dosis oral de 400 miligramos de
nilotinib comd las capsulas intactas.

Comparandose .con la administracién de 400 miligramos de
nilotinib como dos capsulas intactas de 200 miligramos (Tratamiento
A), se encontré que la exposicion sistémica de nilotinib es en general
mas alta en seguida de la administracién de nilotinib que el
contenido de dos capsulas (400 miIigramos) mezclado con yogurt
(Tratamientd B). Los valores medios geométricos de Cmax, AUCo.tfinal,
y AUCq.iar de nilotinib aumentaron por el 31 por ciento, el 11 por
cienté, y.el 8. por ciento, respectivamente. Los intervalos de
confianza (Cls) del 90 por ciento de la proporcidén media geométrica
(Tratamiento B cohtra A) de Cnax, AUC, y AUC,... de nilotinib fu.eron
de 1.22-1.41, 1.05-1.06, y 1.02-1.15, respectivamente.

Lé;administraéién del contenido de dos capsulas de nilontinib
(400 miligramos) 'dispersado en compota de manzana (Tratamiento
C), mostré una exposi‘cic’)n similar, comparandose con Ié
administracion de nilotinib como las capsulas intactas (Tratamiento
A).' La pfoporcién media geométrica (Tratamiento C contra A) de
Cmax, AUCo. tsinai, ¥ AUCq.ins de nilotinib fue de 0.95, 0.99, y 0.97,
respectivémente, y los intervalos de confianza (Cls) del 90 por ciento
correspondientes fueron de 0.88-1.02, 0.94-1.04, y 0.90-1.03,
resperctivamente. :

Los resultados se resumen en la Tabla 1.
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Tabla 1: Resultados del Estudio

Media Geomeétrica

Proporciéony

Parametro . .
Tratamiento A | Tratamiento B Cls del 90%
PK (capsula (mezclado con
B contra A
intacta) yogurt)
-0.02 (-8.0,
Tmax (h) 4.0 4.0
6.0)
1.31 (1.22 -
Cmax (ng/mL) 398 525
1.41)
AUC, 1.11 (1.05 -
11 223 12 559
(ng*h/mL) 1.16)
AUCO._,, 1.08 (1.02 -
11 965 13 655
(ng*h/mL) 1.15)
ti/2 (h) 19.7 21.0 NA
Tratamiento C
Tratamiento A Proporcion y
(mezclado con
(capsula Cls del 90%
compota de
intacta) C contra A
manzana)
-0.02 (-6.00,
Tmax (h) 4.0 3.0
6.07)
0.95 (0.88 -
Cmax (ng/mL) 398 378
1.02)
AUC, 0.99 (0.94 -
11 223 11 214
(ng*h/mL) 1.04)

L
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Media Geométrica
Proporciony
Parametro : ' l
Tratamiento A | Tratamiento B Cls del 90%
PK 5 \
(capsula (mezclado con B contra A
intacta) yogurt) ‘
AUCO ., 0.97 (0.90 -
11 965 12 105
(ng*h/mL) 1.03)
oty (M) T 197 206 ~ NA

Los estudios permiten.sacar las siguientes conclusiones:

|

Una sola administracién oral de 400 miligramos ide
nilotinib, con el contenido de dos capsulas de 200 miligramos ;de
nilotinib, cada una dispersada en una cucharadita de yogurt simple
sin grasa no es bioequivalente a una sola administracién oral de 400

miligramos de nilotinib dada como las capsulas intactas.

b

Una sola administracion oral de 400 miligramos ;ie
nilotinib, con el contenido de dos capsulas de 200 miligramos (ﬁe
nilotinib, cada una dispersada en una cucharadita de compota dle
manzana es bioequivalente a una sola administracién oral de 400
miligramos de nilotinib dada como las capsulas intactas. |

Los estudios tambiéln muestran que Ila administraciéon de

1

nilotinib en una preparacién de fruta es segura y bien tolerada por

. |
los sujetos humanos.
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REIVINDICACIONES

1. Un método para el tratamiento de un trastorno
proliferativo u otras condiciones patolégicas mediadas por Ia
actividad de cinasa de Bcr-Abi, c-Kit, DDR1, DDR2 o PDGF-R el cual
comprende la administracién oral de una dosis efectiva de una

pirimidil-amino-benzamida de la férmula (1):

en donde:
(a) Py denota 3-piridilo,

R; representa hidrégeno, alquilo inferior, alcoxilo
inferior-alquilo inferior, acitoxi-alquilo inferior, carboxi-alquilo
inferior, alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo
inferior;

R. representa hidrégeno, alquilo inferior
opcionalmente sustituido por uno o mas radicales Rj; idénticos o
diferentes, cicloalquilo, benzo-ciqloalquilo, heterociclilo, un grupo
arilo, o un grupo heteroarilo mono- o bi-ciclico que comprende 0, 1, 2
6 3 a4tomos del anillo de nitrogeno y 0 6 1 atomo de oxigenoy 0 6 1
atomo de azufre, cuyos grupos en cada caso estan insustituidos o
mono- o poli-sustituidos; y

Rs; representa hidroxilo, alcoxilo infe‘rior, actloxilo,
carboxilo, alcoxilo inferior-carbonilo, carbamoilo, carbamoilo N-
mono- o N,N-di-sustituido, amino, amino mono- o di-sustituido,
cicloalquilo, heterociclilo, un grupo arilo, o un grupo heteroarilo

mono- o bi-ciclico que comprende 0, 1, 2 6 3 4tomos del anillo de
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nitrégeno y 0 6 1 atomo de‘ oxigeno y 0 6 1 atomo de azufre, chyos
grupos en cada caso estan insustituidos o mono- o poli-sustituidos: o

R+ y Ry, juntos, representan alquileno con 4, 5 6 6
atomos de carbono opcionalmente mono- o di-sustituido por alqﬁilo
inferior, cicloalquilo, heterociclilo, fenilo, hidroxilo, alcoxilo inferilor,
amino, amino mono- o di-sustituido, oxo, piridilo, pirazinilo:l o]
pirimidinilo; benzalquileno con 4 6 5 atomos de carbono; o>%a-
alquileno con 1 atomo de oxigeno y 3 6 4 atomos de carbono: o aia—
alquileno con 1 atomo de nitrogeno y 3 6 4 atomos de carbono, én
donde el atomo de nitrégeno esta insustituido o sustituido por anuHo
inferior, fenil-alqu‘ilo inferior, alcoxilo inferior-carbonil-alquilo inferior,
carboxi-alquilo inferior, carbamoil-alquilo inferior, N-mono- o N,N—di-
sustituido carbamoil-alquilo inferior, cicloalquilo, alcoxilo inferiorlﬁ-
ca.rbchni!o, carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo o
pirazinilo; l
| R, representa hidrogeno, alquilo inferior o
halégeno; |

0

(b) Py denota 5-pirimidilo, R, es hidrégeno, R, es ll
[[(3S)- 3 (dimetil-amino)-1- plrrolldlnll] metil]-3-(trifluoro-metil)-fenilo,

y R4 es metilo;

o una sal farmacéuticamente aceptable de la misma, y l'
opcionalmente, vehiculos farmacéuticamente aceptables,
disbersados en una preparacion de fruta, para un paciente humano
que lo necesite.

2. El método de acuerdo con la reivindicaciéon 1, en donde la
pirimidil-amino-benzamida es la 4-metil-3-[[4-(3-piridinil)-2-
pirimid‘iniI]—am'inoj—N-[5—(4-metiI-‘IH—imidazol-1-iI)-3-(triquoro-metiI)—
fenil]-benzamida.

3. El método de acuerdo con la reivindicacién 2, en donde la

pirimidil-amino-benzamida se emplea en la forma de su monohidrato
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de clorhidrato.

4. El método de acuerdo con cualquiera de las
reivindicaciones 1 a 3, en donde el trastorno proliferativo u otra
condicion patolégica se selecciona a partir de melanoma, cancer de
mama, cancer del colon, cancer de pulmoén, cancer de la prostata o
sarcoma de Kaposi, tumores estromales gastrointestinales (GIST),
leucemia mieloide aguda (AML), leucemia que responda a una
inhibicion de la actividad de cinasa de tirosina de Abl, mesotelioma,
mastocitosis sistémica, sindrome hiper-eosinofilico (HES), fibrosis,
artritis reumatoide, poliartritis, esclerodermia, lupus eritematoso,
enfermedades del injerto contra el huésped, neurofibromatosis,
hipertensiéon pulmonar, enfermedad de Alzheimer, seminomas vy
disgerminomas, y soriasis.

5. El método de acuerdo con cualquiera de |las
reivindicaciones 1 a 3, en donde el trastorno proliferativo u otra
condiciéon patolégica se selecciona a partir de GIST, CML, Ph+ ALL,
mastocitosis sistémica, HES, fibrosis, esclerodermia, neuro-
fibromatosis e hipertension arterial pulmonar.

6. El método de acuerdo con la reivindicacién 1, en donde el
paciente humano es un paciente anciano o pediatrico.

7. El método de acuerdo con la reivindicacion 1, en donde la
preparacion de fruta es un jugo, compota o puré preparado a partir
de frutas.

8. El método de acuerdo con la reivindicaciéon 1, en donde la
preparaciéon de fruta es una compota de manzana.

9. Un paquete comercial que contiene una pirimidil-amino-

benzamida de la férmula I:
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("

en donde:
(a) Py denota 3-piridilo,
R+ representa hidrégeno, alquilo inferior, alcoxilo

inferior-alquilo inferior, ‘aciloxi-alquilo inferior, carboxi-alquilo

inferior, alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo
inferior;

R, representa hidréogeno, alquilo inferior
opcionalmente sustituido por uno o mas radicales R; idénticos o
diferentes, cicloalquilo, benzo-cicloalquilo, heterociclilo, un grupo
arilo, o un grupo heteroarilo mono- o bi-ciclico que comprende cero,
uno, dos o tres atomos de nitrogeno del anillo, y cero o un atomo de
oxigeno, y cero o un atomo de azufre, cuyos grupos en cada caso
estan insustituidos 0 mono- o poli-sustituidos; y

Rs representa hidroxilo, alcoxilo inferior, aciloxilo,
carboxilo, alcoxilo inferior-carbonilo, carbamoilo, carbamoilo N-
mono- o N,N-di—éustituido, amino, amino mono- o di-sustituido,
cicloal_quilo, heterociclilo, un grupo arilo, o un grupo heteroarilo
mo”n'o— 0 bi-ciélico que comprende cero, uno, dos o tres atomos de
nitréogeno del aniIIo; y cero o un atomo de oxigeno, y cero o un atomo
de aiufré, Cuyos grupos en cada caso estan insustituidos o mono- o
poIi'-sustituidos;"

o en donde Ry y R, representan juntos alquileno
con cuatro, cinco o seis atomos de carbono opcionalmente mono- o
di—su'stituido por alquilo inferior, cicloalquilo, heterociclilo, fenilo,

hidroxilo, alcoxilo inferior, amino, amino mono- o di-sustituido, oxo,
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piridilo, pirazinilo o pirimidinilo; benzalquileno con cuatro o cinco
atomos de carbono,; oxa-alquileno con un atomo de oxigeno y tres o
cuatro atomos de carbono; o aza-alquileno con un atomo de
nitréogeno y tres o cuatro atomos de carbono, en donde el atomo de
nitrogeno esta insustituido o sustituido por alquilo inferior, fenil-
alquilo inferior, alcoxilo inferior-carbonil-alquilo inferior, carboxi-
alquilo inferior, carbamoil-alquilo inferior, carbamoil-alquilo inferior
N-mono- o N,N-di-sustituido, cicloalquilo, alcoxilo inferior-carbonilo,
carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo, o pirazinilo;
R; representa hidrégeno, alquilo inferior, o
halégeno;
en donde el prefijo "inferior" denota un radical que

tiene hasta e incluyendo un maximo de 7 atomos de carbono,

0

(b) Py denota 5-pirimidilo, R4y es hidrogeno, R, es
[[(3S)-3-(dimetil-amino)-1-pirrolidinil]-metil]-3-(trifluoro-metil)-fenilo,
y R4 es metilo;

o una sal farmacéuticamente aceptable de la misma,
respectivamente,

junto con instrucciones para dispersar el compuesto de la
formula | o una sal farmacéuticamente aceptable del mismo en una
preparacion de fruta.

10. Una pirimidil-amino-benzamida de la férmula I:

en donde:

(a) Py denota 3-piridilo,
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R, representa hidrégeno, alquilo inferior, alcoxilo
inferior-alquilo inferior, aciloxi-alquilo inferior, carboxi-alquilo
inferior, alcoxilo inferior-carbonil-alquilo inferior, o fenil-alquilo
inferior:

R, representa hidrégeno, alquilo inferior
opcionalmente sustituido por uno o mas radicales Rj; idénticos o
diferentes, cicloalquilo, benzo-cicloalquilo, heterociclilo, un grupo
arilo, o un grupo heteroarilo mono- o bi-ciclico que comprende 0, 1, 2
6 3 atomos del anillo de nitrogeno y 0 6 1 atomo de oxigenoy 0 6 1
atomo de azufre, cuyos grupos en cada caso estan insustituidos o
mo-.no- orpoli—sustituidos; y

R; representa hidroxilo, alcoxilo inferior, aciloxilo,
carboxilo, alcoxilo inferior-carbonilo, carbamoilo, carbamoilo N-
mono- o ' N,N-di-sustituido, amino, amino mono- o di-sustituido,
cicloalquilo, hetero.'ciclilo, un grupo arilo, o un grupo heteroarilo
mono- o bi—ciélico, el cual comprende 0, 1, 2 6 3 étomos'del anillo de
nitrégeno.y 061 étomo de oxigeno y 0 6 1 4tomo de azufre, cuyos
grﬁpos en.cad.a éaso estan insustituidos o mono- o poli-sustituidos; o

| Ri y Ry, jqntos, representan alquileno con 4, 5 6 6
étomds dercarbono opcionalmente mono- o di-sustituido por alquilo
inferior, cicloalquilo, heterociclilo, fenilo, hidroxilo, alcoxilo inferior,
amino, amino mono- o di-sustituido, oxo, piridilo, pirazinilo o
pirimidinilo; benzalquileno con 4 é6 5 &atomos de carbono; oxa-
alquiieno con 1 atomo de oxigenoy 3 6 4 atomos de carbono; o aza-
alquileno con 1 atomo de nitrégeno y 3 6 4 atomos de Carbono, en
dondé el atomo de rﬁtrégeno esta insustituido o sustituido por alquilo
infériof, fenil—alquilé inferior, alcoxilo inferior-carbonil-alquilo inferior,
carboxi-alquilo inferior, carbamoil-alquilo inferior, N-mono- o N,N-di-
sustituido carbamoﬂ—alquilo inferior, cicloalquilo, alcoxilo inferior-
carboni!b, carboxilo, fenilo, fenilo sustituido, piridinilo, pirimidinilo o

pirazinilo;
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R4 representa hidrégeno, alquilo inferior o
halégeno;,

o

(b) Py denota 5-pirimidilo, R, es hidrégeno, R, es
[[(3S)-3-(dimetil-amino)-1-pirrolidinil]-metil]-3-(trifluoro-metil)-fenilo,
y R, es metilo;

o una sal farmacéuticamente aceptable de la misma, para
el tratamiento de un trastorno proliferativo u otras condiciones
patolégicas mediadas por la actividad de cinasa de Bcr-Abl, c-Kit,
DDR1, DDR2 o PDGF-R, en donde el compuesto de la féormula (1) o
una sal farmacéuticamente aceptable del mismo y, opcionaimente,
los vehiculos farmacéuticamente aceptables, se dispersan en una

preparacion de fruta.
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RESUMEN

La presente invencion se refiere a un régimen para la

administraciéon de una pirimidil-amino-benzamida de ia férmula (I):

(1

en donde los radicales como se definen en la presente, o de una sal
farmacéuticamente aceptable de la misma, para el tratamiento de
trastornos proIiferafivos, en particular tumores sélidos o liquidos, y
otras condiciones patolégicas mediadas por la oncoproteina de Bcr-
Abl, el receptor de cinasa de tirosina transmembrana celular c-Kit, o
la actividad de cinasa de DDR1 (receptor de dominio de discoidina
1), DDR2 (receptor de dominio de discoidina 2), o PDGF-R (receptor
del facto.r de crecimiento derivado de plaquetas), en donde Ia
pirimidil-amino-benzamida .de.la formula | y, opcionalmente, los
vehiculos farmacéuticamente aceptables, se dispersan en una

preparacion de fruta.

* % k % %
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/MUS2010056926

Box No.| Basis of the opinion

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

L] atranslation 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)).

2. O 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)
(1 in the international application as filed
[1 together with the international application in electronic form

[0 subsequently to this Authority for the purposes of search
4. O In addition, in the case that more than one 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. Il Priority

1. & The validity of the priority claim has not been considered because the International Searching Authority ‘
does not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlier application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

2. 0 This opinion has been established as if no priority had been claimed due to the fact that the priority claim
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international
filing date indicated above is considered to be the relevant date.

3. Additional observations, if necessary:

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2010/056926

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

Novelty (N) Yes: Claims
No: Claims 10

Inventive step (IS) Yes: Claims
No: Claims 1-11

industrial applicability (1A) Yes: Claims 1-11 ,
No: Claims i

2. Citations and explanations

see separate sheet

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and /or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIII _ Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separateée sheet

Form PCTASA/ 237 (April 2007)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) : PCT/US2010/056926

Re Item 1l
Priority

The validity of the priority has not been considered because the ISA does not have in
its possession a copy of the priority application. This opinion, has nevertheless been
established on the assumption that the relevant date (Rule 43bis.1 and 64.1) is the
claimed priority date.

Re Iltem V

Reasoned statement with regard to novelty, inventive step or industrial applica-
bility; citations and explanations supporting such statement

The present application relates to the use of a pyrimidylaminobenzamide of formuia (I)
(e.g. nilotinib) dispersed in a fruit preparation for treating disorders mediated by Bcr-
Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase activity (e.g. proliferative disorders).

1 Reference is made to the following documents; the numbering will be adhered
to in the rest of the procedure:

D1 WO 2004/005281 A1 (NOVARTIS AG [CH]; NOVARTIS PHARMA GMBH
[AT]: BREITENSTEIN WERNER [CH];) 15 January 2004 (2004-01-15)

D2 WO 2006/119154 A1 (NOVARTIS AG [CH]; NOVARTIS PHARMA GMBH
[AT]: ALLAND LEILA [US]; FABBRO) 9 November 2006 (2006-11-09)

D3 HAZARIKA MAITREYEE ET AL: "Tasigna for chronic and accelerated
phase Philadelphia chromosome--positive chronic myelogenous leukemia
resistant to or intolerant of imatinib.”, CLINICAL CANCER RESEARCH :
AN OFFICIAL JOURNAL OF THE AMERICAN ASSOCIATION FOR
CANCER RESEARCH 1 SEP 2008 LNKD- PUBMED:18765523, vol. 14,
no. 17, 1 September 2008 (2008-08-01), pages 5325-5331, ISSN:
1078-0432

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



WRITTEN OPINION OF THE International application No. -

INTERNATIONAL SEARCHING ;

AUTHORITY (SEPARATE SHEET) PCT/US2010/056926
D4 C. TANAKA, T. SMITH, H. KANTARJIAN, F. GILES, O. OTTMANN, K.

BHALLA, K. GROUSS, V. SETHURAMAN, K. THOMAS AND H.
SCHRAN: "Clinical pharmacokinetics (PK) of AMN107, a novel inhibitor of
Ber- Abl, in healthy subjects and patients with imatinib resistant or
intolerant chronic myelogenous leukemia (CML) or relapsed/refractohy Ph
+ acute lymphocytic leukemia (Ph+ALL)", J. CLIN. ONCOL. 2006 ASCO
ANNUAL MEETING PROCEEDINGS PART. [, vol. 24, no. 18S, 2006,
page 3095, XP009144277, :

D5 VAN ERP N P ET AL: "Clinical pharmacokinetics of tyrosine kin?se
“ inhibitors", CANCER TREATMENT REVIEWS, SAUNDERS, US, vol. 35,
no. 8, 5 September 2009 (2009-09-05), pages 692-706, XP026774941,

ISSN: 0305-7372 [retrieved on 2009-09-05] T

D6 YIN OPHELIA Q P ET AL: "Effect of Grapefruit Juice on the
Pharmacokinetics of Nilotinib in Healthy Participants”, JOURNAL OF
CLINICAL PHARMACOLOGY, LIPPINCOTT CO, HAGERSTOWN, MD,
US, vol. 50, no. 2, 1 February 2010 (2010-02-01), pages 188-194,
XP009144100, ISSN: 0091-2700, DOI: DOI:10.1177/0091270009336137

Documents D1 and D6 have been cited by the applicant in the description.

2 Subject-matter under Rule 39 PCT.

Claims 1 - 10 relate to a subject- matter which is considered by this Authority to be
covered by the provision of Rule 39.1 (iv)/67(iv) PCT. The patentability of such matter
in the regional/national phase may be dependent upon the formulation of the claims.

3 Novelty

The present application does not meet the requirements of Article 33(1) PCT, because
the subject-matter of claim 10 is not novel in the sense of Article 33(2) PCT.

Form PGTNASA237 (Separate Sheet) (Sheet 2) (EPO-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING ,
AUTHORITY (SEPARATE SHEET) PCT/US2010/056926

3.1

4

Documents D1- D5 relate to the use of nilotinib in the treatment of disorders
mediated by Ber-Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase activity (e.g. pro-
liferative disorders) (see D1: abstract; page 2, line 11 - page 13; page 63; ex-
ample 92; claims 1,12-14; D2: abstract; page 2, line 5 - page 10, line 8; page
14, last paragraph; claims 1-10; D3: abstract; page 5327, left-hand column,
line 31 - right-hand column, line 30; page 5330, right-hand column, line 33 -
line 48; D4: abstract; D5: the whole document); as a consequence the sub-
ject-matter of present claim 10 is not novel.

The applicant's attention is drawn to the fact that present claim 10 is directed
to a commercial package containing a compound of formula (1) (e.g. nilotinib)
and instructions for its use dispersed in a fruit preparation. It is particularly not-
ed that "instructions for its use" are not considered as technical features which
would distinguish the presently claimed kit from any previously known kit com-
prising a compound of formula (I} and therefore suitable for its use dispersed
in a fruit preparation.

Inventive Step

In as far as the claimed subject-matter is new over the prior art, the following observa-
tions to the requirement of inventive step apply.

4.1

In the same technical field as the present application document D1 (or alterna-
tively any of D2 or D3) is regarded to represent the closest prior art to the
claimed subject- matter. This document refers to the use of nilotinib in the
treatment of proliferative disorders (see abstract; page 2, line 11 - page 13;
page 63; example 92; claims 1,12-14).

The presently claimed subject-matter of differs therefrom in that nilotinib is ad-
ministered dispersed in a fruit preparation, wherein said administration mode
provides for higher dosage flexibility, fewer swallowing difficulties and bioe-
quivalent therapeutic results (see present application: page 2, last paragraph -
page 3, paragraph 4; examples).

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING }
AUTHORITY (SEPARATE SHEET) PCT/US2010/056926

4.2

4.3

The problem to be solved by the present application is therefore to provide im-
proved dosage forms for nilotinib and derivatives thereof.

The applicant's attention is drawn to the fact that in order to fulfil the require-
ments of Article 33(3) PCT, according to the problem solution approach, all al-
ternatives of a claim should solve the technical problem underlying ‘;the
claimed invention. ‘

In the present case, claims 1 - 11 relate to the use of compounds of formula (1)

dispersed in a fruit juice, wherein said administration mode allows for bitpe-

quivalent therapeutic results. Nevertheless, the experimental data reported!in
the present application merely relates to the administration of nilotinib di"‘s-
persed in apple sauce. The applicant is therefore invited to detail how the
disclosed experiments show that this result has been achieved across the
whole scope of the claims (the scope of the present claims covers any com-
pound of formula (1) and any fruit juice). In the absence of such information aln
inventive step cannot be recognised. 1

In this context, the applicant's attention is drawn to the documents D3 - D6
which already show that the bioavailability of nilotinib is highly dependent tq
the timing of administration relative to food as well as to the type of food in-
gested (see D3: abstract; page 5327, left-hand column, line 31 - right- hand‘lv
column, line 30; page 5330, right-hand column, line 33 - line 48; D4: abstract;
DS5: the whole document; D6: whole document). Furthermore, it is clear from'{
D6 that not all fruit juices are suitable for the presently claimed use.

Industrial Applicability

The preéeni claims 1 - 10 relate to the use of a pyrimidylaminobenzamide of formula
(I) (e.g. nilotinib) dispersed in a fruit preparation for treating disorders mediated by
Ber- Abl, c-Kit, DDR1, DDR2 or PDGF-R kinase activity (e.g. proliferative disorders).

The subject-matter of thesé claims is therefore considered to be industrially applica-
ble. N

Form PCT/ASA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/056926

Re Item VI
Certain documents cited

D7 YIN O ET AL: "EFFECT OF YOGURT AND APPLESAUCE ON THE
ORAL BIOVAILABILITY OF NILOTINIB IN HEALTHY SUBJECTS",
JOURNAL OF CLINICAL PHARMACOLOGY, LIPPINCOTT CO,
HAGERSTOWN, MD, US, vol. 50, no. 9, 1 September 2010 (2010-09-01),
page 1089, XP009144158, ISSN: 0091-2700

Re Item VI

Certain defects in the international application

1.1 The statement "the term "fruit preparation” does not encompass any juice,
sauce or purée prepared from grapefruit” on page 10 implies that the subject-
matter for which protection is sought may be different to that defined by the
claims, thereby resulting in lack of clarity.

1.2 To meet the requirements of Rule 5.1(a)(ii) PCT, documents D1- D6 should be
identified in the description and the relevant background art disclosed therein
should be briefly discussed.

1.3 Superfluous expressions like "incorporated by reference” should be deleted
(Rule 9.1(iv) PCT).

Re Iltem VilI

Certain observations on the international application

The present application does not meet the requirements of Article 6 PCT, because the
present claims are not clear.

Form PCT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005)
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AUTHORITY (SEPARATE SHEET) PCT/US2010/056926

1.1

12

1.3

\
It is not clear form the present wording of claim 11, whether said claim is di-
rected to a compound of formula (1) wherein said compound has to be .ad-
ministered dispersed in a fruit preparation or to a fruit preparation compris-
ing said compound; as a consequence the subject- matter of claim 11 is not
clear.

Medical use claims 1 - 3, 6 - 10 are not acceptable under Article 6 PCT. The

_therapeutic application is functionally defined by a mechanism of action (i.e.
~ pathological conditions mediated by Ber- Abl, c-Kit, DDR1, DDR2 or PDGF-R
- kinase activity), which does not allow any practical application in the form of a

defined, real treatment of a pathological condition (disease). Namely, the
aforementioned functional definition does not allow to unambiguously define
the scope of the claimed subject-matter as it is not evident which disorders
may be comprised. In particular, such definition without any guidance as to
what disorders are intended would leave the skilled person with the undue
burden of determining whether any condition might fall within the claimed sub-
ject-matter. |

Claims 1 - 10 are not supported by the description as required by Article 6
PCT, as their scope is boarder than justified by the description. x

Presént claims 1 - 10 are directed to the use of compounds of formula (l) dis-
persed in a fruit preparation for treating disorders mediated by Ber-Abl, c-Kit,
DDR1, DDR2 or PDGF-R kinase activity, wherein said mode of administration‘\
does not increase subjects exposure to the drug (see application as filed::
page 2, last-paragraph - page 3, second paragraph; examples). Support and.
disclosure in the sense of Article 5 and 6 PCT is to be found however, for only .
a very small proportion of the claimed subject-matter, namely administration of |
nilotinib dispersed in applesauce (see present examples), whereas no basis is |

evident for the generalizations in the present invention.

In fact, contrary to the present application, documents D3 - D6 show that the .
bioavailability of nilotinib is highly dependent to the timing of administration rel-

Form PCTNSA/237 (Separate Sheet) (Sheet 8) (EPO-April 2005)
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AUTHORITY (SEPARATE SHEET) PCT/US2010/056926

ative to food as well as to the type of food ingested (see D3: abstract; page
5327, left-hand column, line 31 - right-hand column, line 30; page 5330, right-
hand column, line 33 - line 48; D4: abstract; D5: the whole document; D6:
whole document). Furthermore, it is clear from D6 that not all fruit juices are
suitable for the presently claimed use.

Form PCT/ISA/237 (Separate Sheet) (Sheet 7) (EPO-April 2005)
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CLINICAL CANCER RESEARCH : AN OFFICIAL l
JOURNAL OF THE AMERICAN ASSOCIATION FOR ‘
CANCER RESEARCH 1 SEP 2008 LNKD- . ‘
PUBMED: 18765523, l
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* abstract
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right-hand column, line 30

- page 5330, right-hand column, line 33 -
line 48

X C. TANAKA, T. SMITH, H. KANTARJIAN, F. 1-11

GILES, 0. OTTMANN, K. BHALLA, K. GROUSS,

V. SETHURAMAN, K. THOMAS AND H. SCHRAN:

“Clinical pharmacokinetics (PK) of AMN107,

a novel inhibitor of Bcr-Abl, in healthy

subjects and patients with imatinib

resistant or intolerant chronic
myelogenous leukemia (CML) or
relapsed/refractory Ph+ acute lymphocytic
leukemia (Ph+ALL)",
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