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ANEX S

Comprobante de pago de |a tasa de presentacién de la solicitud.

Documento que acredita ja existencla y representacion legal cuando el solicitante sea persona juridica.
Poderes, sl fuere el caso. '

Documento de cesldn del Interventor al solicitante o a su causante.

Declaraciones.

Copla de la solicitud Internacional. (Resumen, descripcdén, relvindicadones, dibujos).

Traduccldn de la sollchud Internaclonal al castellano. (Resumen, descripclén, relvindicaciones, dibujos).

Copla del examen preliminar Intemaclional efectuado por la Autoridad Internacional de Examen Preliminar
(IPEA).

Traduccdidn del examen preliminar Intemnacional efectuado por la IPEA.
De ser el caso, copla del contrato de acceso.

De ser el caso, documento que acredite Ia licencia o autorizacién de uso de conocimientos tradiclonales de las
comunidades Indigenas.

De ser el caso, certificado de depésito del material bloldgico.
Arte final 12 x 12.

De ser el caso, Informacién sobre otras sollcitudes de patente o titulos obtenidos en el extranjero por &l mismo
titular o su causante, relacionadas parcial o totaimente con la Invencién de esta solicltud.

De ser ] caso, modificaclones efectuadas a |a solidtud Intermacional.
Otros. Blsqueda Internadional
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@ Solicito la concesién de la patente,

NOMBRE:__CARLOS R, OLARTE FIRMA

C.C.79.782.747 Btd T.P. 74,295
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'/ Traduceién oficial del Inglés por Marlién Neira Castro, resolucién
2117 del Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
PFIZER INC.

Bilingle inglés- espafiol otorgado an Nueva York, Estados Unidos el 14 de julio
de 2003 y Tirmado por J. Trevor Lumb, Vipeprss1dente de Pfizer Products inc.

CERTIFICACION NOTARIAL
Bilingle ingiés- espafio]l, al 14 de julio de 2003 el suscrito notaric Kenneth
Greenwood certifica que J. Trevor Lumb, domiciltado en Kueva York ejercia
funciones de Asistente General Consejero de Patentes 1a Compaiiia Pfizer Inc., con
sede en Nueva York, Nveva York, Estados Unidos.
Firna del notario: Kenneth Greenwobd
Sello notarial: certificado, verificado y autenticado en la Localidad de Egham
en 5urre-y, 14 julio, 2003 por 1 Notario Kenneth Gresnwood-Horne Engall & Freeman

Sello Notario Piblico en alto relieve rojo.
APOSTILLA

REINO UNIDO DE GRAN BRETARA E IRLANDA DEL NORTE
1. Pafs :Reino Unido de Gran Bretafia e Irlanda del Norte
Este documento Pdblico
2. ha sido firmado por K. Gyeanuood
3. ajerce funciones de Notario Piblico
4, Lleva el sello de dicho Notario Piblico
CERTIFICADO
) Londres 6. E1 17 de julio de 2003
el Secretaric de Estade Principal de su Majestad para Asuntos
gderiores y de 1a sancomunidad ]
¥ol. 6210434
atlo del Secratario de Estado Principal de su Majestad para Asuntos
pieriores y de 1a mancomunidad
-&gﬂi me de R. Bawden - Por Secretario de Estado

H poto oo use &0 wn pais que oo es parte de 12 convescibm de la Haya del 5 de octubre 1981, debe
a seccida consular de 1a misidm gme repraseata ol pals.

Es traduccidn fiel deb fnglds, con copia erchive para confrontacida. Bogotd 25 de julie-2003. urln‘qeiﬁ c ! L

MARLEN

Traductor e Intérprats Oficigl

Inglés - Espafiol - |
Rasolucidn Na 7112 J_.?-ql.f'. -
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OLARTERAISBECK

OLARTE RAISBBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORREC
CALLE 100 No. 8A55 Piso 10
BocoTA, COLOMEIA
TELEFHONE +57-1 6386200
FAX: +57-1 6386201

www.olarteralsheck.com
Power of Attorney Poder
The undersigned, El susczito,
Pfizer Inc.
domiciled in domicilisdo en

235 Bast 42™ Street, New York, NY 10017 USA

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisheck and Ana
Maria Frieri full end sufficient Power of
Attorney to file, prosecute, obtain, defend snd
enforce any and all of the company’s Patents,
Utility Models and Industrial Designas in the
Republic of Colombis, to which end it empowens
them to take all steps necesssry before any
sdministrative or judicial suthority of any class for
the objects stated, to fle petitions, appeals, replies
and oppositions, pay taxes and ammuities, request
testimonies, receive documenta and secuxitios,
sbandon applications and collect refirnds. Sufiicient
power is hereby granted to receive notifications on
behalf of the Company, to canfer powers on those
who are to represent the company judicially and
extrajudicially, to snswer in court in the matter of all
claims and demands that may be presented in
commection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

por medio del presente otorga a Carlos R
Olarte, J. Ian Rajsbeck y Ana Maria
Frierf poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todes y cualquiera de Patentes, Modelos
de Utllidad y Disefios Industriales de In
compafifs en 1a Repriblica do Colomibia, a cuyo
efecto los faculta para dar todos ios pasos
necesatios ante coslquier eutoridad edministrativa
o judicial de cualquier jerarquia pars cumplir con
lo encomendado, elevar solicitudes, apelaciones,
mymmmﬂy
anualidades, solicitar testimanios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante pera recibir notificaciones
& nomhre de Ia compafia, otorgar poderes &
quienes vayan a representar a la compafiia judicial
y extrajudicialmenin, responder en juicio & todas
Ias reclemaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimismg facolind para sustituir ¢l presents y
revocar dichas sustitnciones,

gedFecha: July 14, 2003

kDD VId090104
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Country/Ciudad,Pais: New York, USA




OLARTERAISBECK

OLARTE RAISBECK & FRIERI, LYDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER—~ TORRE C
CaLLE 100 No. BASS5 Piso 10
BOGOTA, COLOMBIA
TELEPHONE +57-1 6388200
Fax +57-1 6388201

www.olarteralsback.com
Notarial Certification Certificacién Notarial

On this date, En coin fecha,
July 14, 2003
The i Notury Public certifies: el Notario Piblico suscrito certifica:
1. That \F ~Thoral Lorrf 1. Quo

J. Trevor Lumb
of legal age and domiciled in mayor do edad y domicilisdo

N Fo O, ANA New York

signed the foregoing document. suscribid el documento que antecede.
2, That the grantor hag executed the foregoing 2. Que el otorganis ha suscrito el referido
document as Agsistant General Patent Counsel documento en su cardcter de
of Pfizer Inc. de
3, That Pfizer Inc., 4. Quo
having its principal place of business located in con sede principal ubicads en
New York, New York, U.S.A.

is duly incorporated, is currenily in existence, and  estd legalments congtituida, que tiene existencia
that the purposes for which the Power of Attomsy is  Iegal vigente y que los propésitos para los cuales
ganied are within the scope of its corporate e otorga el poder sc encuentra dentro de los que
purpcses. comprenden su objeto social,

4. That tho grantor hay the autharity to execnte the 4. Que el otorgants ticne Ia representacién pam
mdmmhthmmmﬁmiu suscribir el poder, y que éeta es legitima.

5. The foundation for oy certifications containedin 5. El fundamento de mis certificaciones
points 2, 3 and 4 was the exhibition of the following  contenidas en los pmutos 2, 3 y 4 fue la exhibicién

authentic documeni(s): de los (del) signiente(s) documento(s) auténtico(s):
FI-I——-’ )

PUBLIC (Signature):




APOSTILLE
{Hagre Convention of 3 Ociober 1961 / Convention de La Haye du § octobre 1961)
UNITED KINGDOM OF GREAT BRITAINK AND NORTHERN IRELAND
1. Country: United Kingdom of Great Britain and Northern Lreisnd
Pays: Royssmne-Uni do Grepde-Bretagne of C'kimde du Nord
This public docanent / Lo priyent scte public
2. Hoas been algoed by K Greemeood

 été slgnd par
3. AcingIntho capechiyaf Notury Publie
sgissant e qualisk de
4, Bemsthosutitenpaf  Ths Sald Notury Prbilc
st revitn du scesn/timiwe do
Cestifted/Attests
3. uLondow/k Lomdres 6. thefle 17 Jaly 2003

T. by Her Majesty’s Principel Secretery of State for Foreign sed Commonweaith Affsirs /
par la Sccriteire d'Eiat Prineipal de Sa Majesté sux Affabres Etrongéres et dn Commanwealth,

5. NumberkosNo G210434
10. Signstwre: . Bawden

For thn Sureiyy of Sum - Powe Ikt Surdsuive d B

15 10 be used In & country whick is nat party to the Hague Convention of 3 October 1961,
be presented 10 the consuler section of the mission representing that country.

':E'h iggg
i b
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CESION

Por contraprestacion valiosa pagada a nosotros por PFIZER LIMITED.,
sociedad constituida en virtud de las leyes del Inglaterra cuya direcci6n
postal completa es Ramsgate Road, Sandwich, Kent CT13 9NJ, Reino
Unido, por el presente vendemos y traspasamos a la citada PFIZER
LIMITED, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y atil mejora en FORMA DE FARMACO
CRISTALINA, en cuanto respecta a la Reptblica de Colombia, tal como se
indica y describe plenamente en la especificacién y por el presente
autorizamos y solicitamos al Comisionado de Patentes de Colombia
expedir dicha patente a nombre de la citada PFIZER LIMITED, de

conformidad con esta Cesi6n.

En fe de lo cual, firmamos de nuestro pufio v letra,

(Fdo) Terence Vernon Silk

Lugar, fecha y firma - Terence Vernon Silk

Sandwich, Kent, England — 24 Septiembre 2002

(Fdo) Julian Duncan Smith

Lugar, fecha y firma - Julian Duncan Smith

Sandwich, Kent, England - 24 Septiembre 2002

Certificado, verificado y autenticado
En la ciudad de Egham en Surrey

A los 26 dias del mes de septiembre de 2002
(Fdo) Kenneth Greenwood
KENNETH GREENWQOD

NOTARIO PUBLICO (Adherido, sello notarial)
HORNE ENGALL AND FREEMAN



APOSTILLA

(Convencién de la Haya del 5 de Octubre de 1961)

1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
Este es documento piblico

2.  Ha sido firmado por K. Greenwood

3.  Actuando en calidad de Notario Piblico

4. Lleva el sello/estampilla de  El antedicho Notario Pblico

Certificado

5. En Londres 6. El 27 de Septiembre de 2002

7.  Por el Secretario de Estado Principal de Su Majestad para Asuntos
Exteriores y de la Mancomunidad.

8. Namero G029559

9.  Sello/Estampilla 10. Firma

(Sello de la Oficina de (Fdo) E.Sharman

Asuntos Exteriores y de la Por el secretario de Estado.

Mancomunidad
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CESION

Por contraprestacién valiosa pagada a nosotros por PFIZER INC,
sociedad constituida en virtud de las leyes del Estado de Delaware,
Estados Unidos de Ameérica, cuya direccién postal completa es 235 East
42nd Street, NewYork, New Cork 10017, Estados Unidos de América, por
el presente vendemos y traspasamos a la citada PFIZER INC, todo
nuestro derecho, titulo e interés en y sobre nuestro invento de una nueva
y atil mejora en FORMA DE FARMACO CRISTALINA, en cuanto respecta
a la Repiiblica de Colombia, tal como se indica y describe plenamente en
la especificacibn y por el presente autorizamos y solicitamos al
Comisionado de Patentes de Colombia expedir dicha patente a nombre de
la citada PFIZER INC, de conformidad con esta Cesi6n.

En fe de lo cual, firmamos de nuestro pufio y letra,

PFIZER LIMITED

(Fdo) David J. Wood
Lugar, fecha y firma — DAVID J. WOOD Director Departamento de Patentes UK

Sandwich, Kent, England — 24 Septiembre 2002

Certificado, verificado y autenticado
En la ciudad de Egham en Surrey

A los 26 dias del mes de septiembre de 2002
(Fdo) Kenneth Greenwood
KENNETH GREENWOOD

NOTARIO PUBLICO (Adherido, sello notarial)
HORNE ENGALL AND FREEMAN
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APOSTILLA

(Convencién de la Haya del 5 de Octubre de 1961)

2.  Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
Este es documento plblico

2.  Ha sido firmado por K. Greenwood

3.  Actuando en calidad de Notario Pablico

4. Lleva el sello/estampilla de  El antedicho Notario Pdblico

Certificado
5. En Londres 6. El 27 de Septiembre de 2002

7. Por el Secretario de Estado Principal de Su Majestad para Asuntos
Exteriores y de la Mancomunidad.

8. Niimero G029560

9, Sello/Estampilla 10. Firma
(Sello de la Oficina de (Fdo) E. Sharman
Asuntos Exteriores y de la Por el secretario de Estado.

Mancomunidad
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER LIMITED a corporetion orgenized under the laws of
England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom,
I (we) do hereby sell and assign to the said PFIZER LIMITED, all my {(our) right, title and interest in and to
my (our) invention for 2 new and useful Improvement in CRYSTALLINE DRUG FORM so far as the
Republic of Colombia is concerned, as fully set forth and described in the specification, and 1 (we) do hereby
suthorize and request the Commissioner of Patents of Colombia to issue said patent to the said PFIZER

LIMITED in accordance with this assignment.

In witness whereof I (we) have hereunto set my (our) hand(s) this

RS\
ndwich, Kent, Engla eptember - Terence Vernon SILK

GJ-«'-—-‘D-M_SJHA———

Sandwich, Kent, Englandzy September 2002 - Julian Duncan SMITH

T CVTION )
C - A\ e o Aothenticated

. o 2t'm;ln$ur
This :?/f

KENNETH GREFNWOOD
NOTARY i'U'BLIC
HORNE ENGALL AND FREEMAN




APOSTILLE
(Hague Convention of 5 October 1961 / Convention de La Haye du 5 octobwe 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
1. Country: United Kingdoe of Great Britain and Narthern irefand
Pays: Roywnme-Uni de Grande-Bretagne et d'Irlande du Nord
This public document / Le présent acte public

2. Heabeen sipned by K Greexwood

a 2 signd par
3. Acting in the capacity of Notary Pabilc

agiasent e qualité de
4. Bemstheseal/stuupof  The Sald Notary Pubile

est revitu du scestimbwe de

Certified/Attesté

S. w London/h Londres 6. the/le 27 September 2002

7. by Her Majesty's Principal Sceretary of State for Foreign and Commonwealth Affairs /
par le Sccrétuire 4"Etat Principal de Sa Mgjesté sux Affuires Etrangtres et du Commonweslth.

8. Numberisous No G029559
9. Stump: 10. Signsure:  E- Skarman

Far the Secretary of Sicie / Posr s Secndiairs o Kol

If this llrleur;wr;l is 1a he used in o ‘country which is not party to Uw Hague Convention of 5 October 1961,
it should be presented to the consular section of the mission representing thit courry.
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER INC,, a corporation organized under the laws of the
State of Delaware, United States of America of 235 East 42nd Street, New York, New York 10017, United
States of America, I (we) do hereby sell and assign to the said PFIZER INC., all my (our) right, title and
intereat in and to my (our) invention for a new and useful Improvement in

CRYSTALLINE DRUG FORM

so far as the Republic of Colombis is concerned, as fully set forth and described in the specification, and I {(we)
do hereby authorize and request the Commissioner of Patents of Colombia to issue said patent to the said

PFIZER INC, in accordance with this assignment.

In witness whereof I (we) have hereunto set my (our) hand{s) this

PFIZER LIMITED

2.9- 54

Sandwich, Kent, Ew.uhummmmmm
DEPARTMENT

-
—

Fv "("'"ﬂ""-l
AR He v M. |‘|en'u.1tcd

ul o .:w?./jl 7 _. g 1: Z:'-'-Z
KENNET{ CREFRWACD

NG AS "l--!c.. -
HORNE ENGALL AnD FREEMAN




APOSTILLE
(Hague Convention of 5 October 1961 / Convention de La Haye du § actobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
Coumtry: United Kingdom of Grest Britain and Northern Ireland
Pays: Royuume-Uni de Grande-Bretagne et d’Irfande du Nord
This public docurmnent / Le présent acte public
Hus been signed by K Greenwood

a & signé par
Acting in the capacity of  Notary Publle
agissant en qualibé de
Bears the seal/stamp of ~ The Sald Notary Public
est revitu du sceau/timbre de
Certificd/Atteaté
at London/i Londres 6. theflc 27 September 2002

by Her Majesty’s Principal Secretary of State for Foreign and Commonweaith Affairs /
par le Secréire d'Etat Principal de Sa Majesté sux A ffaires Btranghres et du Commonwealth.

Number/fsous No 6029560

Stamp: 10. Signature: E. Sharman
timbre:

=

Fur iy Sacrvtury of Siope / Post ke Socvitaivs of'Sact

If this ducument is w be used in a couniry which is not party to the tague Convention of § Octaber 1961,

it should be presenied to the consular section of the mission representing that country,
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(54) Title: CRYSTALLINE FORM OF A RIBOFURANOSYLURONAMIDE DERIVATIVE: A HUMAN ADENOSINE A2A RB-

¢} CIEPTOR AGONIST
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o (57) Abstract: The present invention relutes to a crystalline form of 6-{(2.2-diphony!-*hyl) amino]-9-{N-ethyl-f-D-ribofurancsy-

Juronamide)-¥ (2-|N -[1-(2-pyridyl)-4-piperidylureido ethyl)-94/-porine-2-carboxamide and to & process for the proparation of,

componitions cantaining and tho cses of such a crysmalline form.
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CRYSTALLINE FORM OF A RIBOFURANOSYLURONAMIDE DERIVATIVE;
A HUMAN ADENOSINE A2A RECEPTOR AGONIST

The present inventon relates ito a crystalline form of 6{(2.2-
dlphor:lylemyl)nmlno]-Q-(N-emyl-ﬂ-D-rboﬁ.lmmsyluronanide)—N-(z-{N-n-(2-
pyridyl)-4-piperidyijureido}ethyl)-8 H-purine-2-carboxamide and to a process for

the preparation of, compositions contalning and the uees of such a crystalline
form.

6-{(2,2-Diphenylethyl)amino]-8~(N-ethyt-f-D-ribofuranceyiuronamide)- N-{(2-{N-{1-
(2-pyridyl)-4-plperidyljureido}ethyl)-0--purine-2-carboxamide (also known as 8-
[(2,2-diphenylethyl)amino}-8-{{2R,3R,48,55)-5{(ethylamino)carbonyl}-3,4-
dihydraxytetrahydro-2-furanyl}-N-{2-[({T 1-(2-pyridinyl)-4- -
piperidinvijaminojcarbonyl)Jaminojethyl}-9H-purine-2-carboxamide) has the
structure shown in formula (I) and its preparation s diaciosed in International
Patent Application number PCT/1B01/00973, published as WO-A-01/84368.

99e
fﬁy\ru\/\uj\p =

llllall

m

As described in PCT/IB01/00973, 8{(22-diphenylethyl)amino}-9-{N-ethyl-f-D-
ribofuranosyluronamide)-N-(2-{N'{1-(2-pyridyi}-4-plperidyljureido}ethyi)-8 H-

purine-2-carboxamide Is a selective, functional agonist of the human adenoesine
A2a receptor and may be used as an anti-nflammatory agent In the traatmgm of,
inter alla, diseases of the respimtory tract. It may therefore be used to treat any
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dissase for which an adenosine A2a receptor agonist is Indicated. it can be used
to treat a diecase whare leulkocyts (e.g. neutrophil, ecsinophll, basophil,
lymphocyts, macrophage) -induced tissue damage is implicated. 1t Is ueeful as
an anti-inflammatory agent In the treatment of diseases of the resplratory tract
such as adult respiratory distress syndrome (ARDS), bronchitis, chronic
bronchitie, chronic obsiructive pulmonary disease, cystic flbrosls, asthma,
emphysema, bronchlectasis, chronic einusitis and rhinitle. it may also be used In
the treatmant of septic shock, male erectile dysfunction, male factor Infertility,
female factor Infertiity, hypertension, stroks, epilepsy, cerebral Ischasmia,
peripheral vescular diseass, poatdachaemic reperfusion Injury, diabetes,
rheumatold arthritis, multiple sclerosis, psoriasis, dermatitis, allergic dermatitia,
eczema, ulcerative coliis, Crohns disease, Inflammatory bowel diseass,
Hallobacter pylorl gasiritls, non-Hefobacler pyloni gastritla, non-eteroidal anti-
inflammatory drug-induced damage to the gaatro-intestinal tract or a psychotic
disorder, or for wound healing.

Examples 8 and 35 of PCT/IB01/00973 both describe the preparation of 6-[(2,2-
diphenylethyl)amino]-9-(N-sthyl-§-D-ribofuranosyluronamide)-N-(2-{N'-[1-(2-
pyridyl)-4-piperidyljureldo}ethyl)-9H-purine-2-carboxamide. These methoda
provide a solld, amorphous form of the compound (see comparative examples 1
and 2 below).

Before a drug compound can be commercialised, a process for lts bulk
manufacture must be developed that rellably provides a uniform and highly pure
grede of the compound. Further, the process must deliver a form of the
compourd that can be sultably formulated for convenient doasage to patients and
which Ia chamically and physically atable ovar long periods in that formulation.

A crystalline form of a drug compound has advantages over an amorphous form
in several respects. For example, the compound can be easlly purified by
crystallisation and recrystaillsation. Crystallisation Is a much cheaper and more
convenient method of purffication to perform on a large acale than other known
methods of purification such as chromatography. Further, a crystalline form is
usually more siable than an amorphous form, both before and during fonnulation

7
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and during subsequent storage. Further, when formulating a drug for dellvery by
Inhalation, 1t le generally easler to milll or micronise a crystalline form to a
respirable size (generally coneidered as parlicies less than 5 microns In
diameter) than an amorphous form.

There is no generally applicable method for preparing a crystalline form of an
amorphous material. Indeed, It is impossible to know, from the outset, whether
any crystalline form of a given compound exists. Where It tums out that a
compound can be crystallised, axtensive experimentation Is usually required
before a process Is Identifled from which the crystalline form can be Isolated. The
correct combination of sevenal independently variable conditions (for example,
solvent concentration, solvent compoaltion, temperature, cooling rate) must be
Identifiad empiricaily through trial and error with no guarantee of success.

Many efforts to orystalise 6(22-diphenylethyllamino}-8-{N-sthyl-8-D-
ribofurancayluronamide)-N-(2-{N'-[1-(2-pyridy!)-4-piperidyfjureldo}ethyl)-9 /4
purine-2-carbaxamide were unsuccessful. Slurrying the compound in a range of
solvents (e.g. methanol, ethanol, tetrahydrofuran, acetonitrile, dichioromethane,
tluene) at amblent temperature, with and without added water waa fruftiess.
Similerly, heating such slurries to obtain a solution and allowing them to cool In a
conventional fashion did not provide a satisfactory crystalline form.

ik has now been saurpisingly found that a cryetsline form of 6-(2.2-
diphenylethyl)amino}-9-{ N-ethyl-f-D-ribofuranosyluronamide)-N-(2-{N'-|1-{2-
pyridyly-4-piperidyljureido)ethyl)-9H-purine-2-carboxamide existe and may be
prepared using the processes outiined below.

The Invention thus provides a crystalline form of 6-[(2,2-diphenylethyl)amino}-8-
(N-ethy-§-D-ribofurancsyiuronamide)-N-(2-{N-{1-(2-pyridyl)4-
plperidyljureido}ethyl)-8 H-purine-2-carboxamide.

The invention further provides a process for the preparation of a crystaliine form
of 6-[(2,2-diphenylethyf)amino}-8-(A-ethyl-fi-D-ribofuranoeyiuronamide)-N-(2-{N'-
[1{2-pyridyl)-4-piparidyliureldo)ethyl)-9H-purine-2-carboxamids which comprises



AN

WO 03/048180 PCT/IBU2R49T9

10

15

30

the steps of:

(a) desoving amomhous  8-(2,2-diphenyisthyllamino]-g-(N-ethy-3-D-
riboturancsyluronamide)-A-{2-{\*{1-(2-pyridyl)4-piperidyljureidojethyl)-0 H-
purine-2-carbaxamide In an organic solvent which conteins at leaat 2% w/w
dissolved water; and

(b} heating the solution so obtalned io & temperature of at least 50°C untll
crysiallisation occurs.

This process is unusual In several respects. The solvent system developed (a
scolution of least 2%w/w water in an organic solvert) ls nat conventlonal. Further,
crystallisation s Initiated by maintaining the solution of amorphous compound In
this aolvent at an elevated temperature whersas In conventional crystallisation
techniques, crystalilsation is Initiated by cooling such a solution. Thus, the
procees presented provides a unique and unconventional set of conditions that
unexpectadly solve the problem of preparing a crystalline form of 6-[(2,2-
diphenylethyl)amino}-8-(N-ethyl--D-ribofuranoayluronamide)-N-{2{N-[1-{2-
pyridyl)-4-piperidyijureido}ethyl)-8 H-purine-2-carbaxamide.

The crystalline form provided by the above process has a further unexpected
advantage In that it leads to a higher resistivity than the amorphous form at an
equivalent concentration in solution. This ls of particular benefit in preparing a
formulation for use In en atomiser that opermates by the principles of
elacirohydrodynamics (see below) since It ls possible to lowsr the resistivity In
such a formulation by the addition of, for example, sodium chioride, but I Is
curently not possible to ralse It Thus, the higher the resistivity of a compound
when formulated In sokution, the more flexibilty exists in the choice of a final
resletivily for the formulation.

Any organic solvent may be used in the process which s capable of dissolving
both amorphous 6-[(2,2-diphenylethyl)amino}-8-(N-ethyl-3-D-
ribofuranosyluronamide)-N-(2{N-{1-(2-pyridyl}-4-piperidyfjureldo}ethyl)-0 H-

purine-2-carboxamide and at least 2% w/w water. Examples of such a sultable
solvert include 2-butanone, ethyl acetats, acetonltriie, Isopropyl acetate,
isopropanol, methyi acetate, butan-2-0] and methyl acseiate. Preferred osyanlc
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solvents are 2-butanone, methyl acetate and ethyl acetate. Methyl acetale and
ethyl acetate are particularly preferred,

The water content of an organic solvant may conveniently be measured using
the Kari-Flacher method.

A temperature of at least 50°C is necessary to Induce crystallsation at a
practicable rate. Preferably, a temperature of from 50°C to 80°C is used.

Crystaliisation will usually be complete within 24 to 72 hours but longer and
shorter perioda are possible depending on the cholce of organic solvent and
temperature.

The  crysaline fomm of  6[(2,2-diphenylethyl)amino]-8-(N-ethyl-B-D-
ribofuranosyturonamide)-N-{2{N-[1-(2-pyridy!)-4-piperidyllurekio)ethyl)-9 H-
purine-2-carboxamide (henceforth referrad 1o as 'the compound of the Invention’)
can be adminfetered afone but will generally be adminiatarad in admbdure with a
suitable pharmaceutical exciplent, dfluent or carrier selected with regard to the
intended route of administration and etandard pharmaceutical practice.

For axample, it can be administered orally, buccally or sublingually In the form of
tableta, capeules, mult-particulates, gele, fime, ovules, elixirs, solutions or
suapensions, which may contaln flavouring or colouring agents, for immediate-,
delayed-, modified-, sustained-, pulsed- or conirolied-release applications. it may
aleo be administered as fast-dlapersing or fast-disaolving dosage forma or In the
form of a high energy dispersion or as coated particles. Sultable formulations
may be In coatad or uncoated form, as desired.

Such solld pharmacsutical compositions, for example tablets, may contaln
exciplenta such aa microcrystaliine celluicee, laciose, sodium citrate, calcium
carbonate, dbasic caliclum phosphate, glycine and etarch (preferably com,
patato or tapioca starch), disintegrants such as sodium starch glycoliate,
croscarmelioae sodlum and certaln complex sllicates, and granulation binders
suwch as  polyinyipymolidone,  hydroxypropyimathylceliufose (HPQJIC).

W
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hydroxypropyiceliulose (HPC), sucrose, gelatin and acaola. Additionally,
{ubricating agents such as magnesium stearate, sodium etearyl fumarate,
sodium lauryl aulphate, stearic acid, glyceryl behenate and talc may be Included.

Genera] Example
A formulation of the tablet could typically contain from 0.01mg to 500mg of active

compound whilst tablet fill weights may range from 50mg to 1000mg. An
example of a formulation for a 10mg tablet is lllustrated below:

Ingredient Powlw
Compound of the invention 10.000*
Laciose 64.126
Siarch 21.375
Croscarmelloae sodlum 3.000
Magnesium Stearate 1.500

* Quantity adjusted In accordance with drug activity.

The tablets can be manufactured by a standard process, for example, direct
compression or a wet or dry granulation process. The tablet cores may be
coated with appropriate overcoats.

Solld compositions of a similar type may also be employed as fillers in gelatin or
HPMC cepsules. Preferred exciplents In this regard include lactose, starch, a
celiulose, milk sugar or a high molecular welght polyethylene glycol. For
aqueous suspensions and/or elixirs, the compound of the invention may be
combined with various sweatening or flavouring agenis, colouring matter or dyes,
with emulsiying and/or ausperding agenis and with diluents such as water,
ethanol, propylene glycol or glycerin, and combinations thereof.

The compound of the invention can also be administered parenterally, for
example, Intravenously, Intra-arterially, Imtraperitoneally, intrathecally,
intraventricularly, Intraurethrally, intrastemnally, intracranially, Intramuscularly or

}0\
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subcutanecously, or they may bs adminiatered by infuslon or needleless Injection
techniques. For such parenteral administration, it s best used In the form of a
sterile aqueous solution which may contaln ather aubsiances, for example, a co-
solvent and/or enough salis or giucose to make the solution isotonic with blood.
The aqueous solutions should be sultably buffered (preferably to a pH of from 3
i 8), if necessary. The preparation of suliable parenteral formulations under
sterile conditions Is readily accomplished by standard pharmaceutical techniques
well-inown fo those skilled In the art.

For oral and parenteral administration to human pafients, the dally dosage level
of the compound of the invention will usually be from 0.00001 to 100 mg/kg,
preferably from 0.0001 to 100 mg/ig (In aingle or divided dosea).

Thus tablete or capsules of the compound of the Invention mey conain from
0.01 to 500 mg of active compound for administration singly or two or more ata
time, as appropriate. The physician In any event will determine the actual
dosage which will be most suitable for any individual patient and it will vary with
the age, weight and response of the particular patient. The above dosages are
exemplary of the average case. There can, of course, be Individual Instances
where higher or lower dosage ranges are merited and such are within the scope
of this Invention.

The compound of invention can aiso be administered intranasaily or by inhalation
and I8 corvenlently dellvered in the form of a dry powder (elther alone or as a
mixture, for example a mixture with lactose) from a dry powder Inhaler or an
aerosol spray presentation from a presaurised contalner, pump, spray, atomiser
(preferably an atomiser using electrohydrodynamics to produce a fine mist) or
nebullser, with or without the use of a sultable propellant, e.g.
dichiorodifiucromethane, trichlorofiuoromethane, dichlorotetrafluorosethane, a
hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA 134A [trade mari]) or
1,1,1,2,3,9,3-heptaflucropropane (HFA 227EA [rade mark]), carbon dioxide, a
further perfiuorinated hydrocarhon such as Perflubron (trade mark) or other
sultable gas. In the case of a pressurised aeroeocl, the dosage unit may be
determined by providing a valve to dellver a metered amount. The pressuriaed

90
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coniainer, pump, spray, atomiser or nebullser may comtaln a solution or
suspenalon of the aclive compound, e.g. using a mixture of ethano! {(optionally,
aqueocus gthanol) or a suitable agent for diapereing, solubilising or extanding
release and the propellant as the solvent, which may additionally contain a
lubricant, e.g. sorbitan iricleate. Capsules, bllsters and cartridges (made, for
example, from gelatin or HPMC) for uese In an Inhaler or insufflator may be
formulated to contain a powder mix of the compound of the invention, a suitable
powder base such as lactose or starch and a performance maodifier such as |
laucine, mannitol or magnealum etearate.

Prior to use In a dry powder formulation or auspension formulation for inhalation
the compound of the invention will be reduced to a particle size sultable for
delivery by inhalation (typlcally considered as less than 5 microns). Production
of particles In a sultable size range could be achieved by the use of a mnge of
destructive mathods, for example spiral jet miliing or fiuld bed jet milling or by
use of a range of constructive methods such aa supercritical fluld crystallisation
or spray drying.

A auiiable solution formulaion for use In an atomeer using
slectrohydrodynamics to produce a fine mist may contaln from 1pg to 10mg of
the compound of the Invention per actuation and the actuation volume may vary
from 1 to 100ul. A typical formulation may comprise the compound of the
invention, propylsne glycol, sterlle water, ethanol and sodium chioride.
Alternative solvents may be used In place of propylene glycol, for example

glycerol or polyethylena giycol. A specific example of a formulation for use in an
atomiser using electrohyxirodynamics is lllustrated below:

Ingredient Quantity

Compound of tha Invention 14.6mg

Propylene glycol 0.08ml
Sterlle water 0.02ml
Ethanol toim

Sodium chioride as required to adjust reslstivity to 1100 Ohm-m

9%
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Asrosol or dry powder formulations are preferably armanged so that each
metered doss or “puff” comtains from 1 to 4000 ug of the compound of the
Invention for dellvery to the patlent. The overell dally dose with an asrosol wifl be
in the range of from 1ug to 20mg which may be administered In a single dose or,
more usually, In divided dosea throughout the day.

Aliamatively, the compound of the Invention can be administered In the form of a
suppaosltory or pessary, or it may be applied topically In the form of a lotion,
solution, cream, ointment or dusting powder. The compound of the Invention
may also be dermally or transdermally administered, for example, by the use of a
sikdn patch. it may also be administered by the pulmonary, vaginal or rectal
routes.

For application toplcally fo the akin, the compound of the Invention can be
formulated as a sultable ointment contalning the active compound suspended or
dissolved in, for example, a mixture with one or more of the following: mineral oll,
fiquid pefrolatum, white petrolatum, propylene giycol, polyoxyethylene
polyoxypropylene compound, emulsifying wax and water. Altermnatively, It can be
formulated as a aultable lotlon or cream, suspended or diesolved in, for axample,
a mixture of one or more of the following: mineral oll, sorbitan monostearate, a
polyethyiene giycol, liquid paraffin, polysorbate 80, cety! esters wax, cetearyl
alcohol, 2-octyldodecanol, benzyl alcohol and water.

The compound of the invention may also be used In combination with a
cyciodextrin. Cyclodextrine are known to form Inclusion and non-inclualon
complexee with drug molecuies. Formation of a drug-cyclodextrin complex may
modify the solubliity, dissolution rate, bloavallablity and/or stabiiity property of &
drug molecule. Drug-cyclodextrin complexes are generally useful for most
doeage forms and administration routes. As an altemative to direct complexation
with the drug the cyclodexirin may be used as an awdilary addiive, e.g. as a
cammer, diuent or solublliser. Alpha-, beta- and gamma-cyclodexiting are most
commonly used and sultable examples are described In WO-A-81/11172, WO-A-
B84/02518 and WO-A-98/55148.
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It la to be appreolated that all references herein to freatment Inciude curative,
paliative and prophylactic treatment.

The crystaline form of 6{(2,2-diphenylethyl)jamino}-8-(N-ethyl-3-D-
ribofurancsyluronamide)-N-(2-{N'-[1<{2-pyridyl)}-4-piperidyljureldo)}ethyl)-8H-
purine-2-carbaxamkie provided by the present invention may opionally bs
formulatad in combination with other phammacologically active compounds.
Preferred combinetiona for use In the treaiment of obsatructive airways and other
inflammatory dleseses Incluide (a) & crystallne form of 64(2.2-
diphenylethyl)amino}-8-(N-ethyl--D-rbofuranosyluronamide)-N-{2-{N-{1-(2-
pyridyl)-4-plperidyfjureido}ethyl}-0 H-purine-2-cartbaxamide and (b) a
corticosteroid, an adrenergic B2 egonlst or an anticholinergic compound.
Examples of preferred adrenergic f2 agonists are salmeterc! and formoterol.
Examples of preferred anticholinergic compounds are tiotropium, Ipratroplum and
oxitroplum salts.
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Thus the Invention provides:

0]

)

(v)

)

(vif)

(vill)

(i)

a crystaliine form of 6-{(2,2-diphenylethytjamino}-8-{N-ethyl-§-D-
ribofuranceyluronamide)- N-(2-{N'-{1-(2-pyridyl)-4-piperidyljureidojethyl)-
9H-purine-2-carbaxamide;

a proceas for the preparation of a crystalline form of 6-[(2,2-
diphenylethyl)amino}-8-(N-ethyHB-D-ribofurancayluronamide)-N{2-{N'{1-
(2-pyridyl)-4-piperdyljureido)ethyl)-0H-purine-2-carbamamide;

a pharmaceutical compoaattion inciuding a crystaliine form of 6-[(2,2-
diphenylethyl)amino}-8-( N-ethyl--D-ribofurancsyluronamide)-N-(2-{N-[1-
(2-pyridyl)-4-plperidylJureldo}ethyl)-8/H-purine-2-carboxamide together with
& pharmacseutically accepiable excipient, diluent or carrier;

a crystalline form of 6-[(2,2-dIphenylethyl)amino}-8N-ethyl-B-D-
ribofuranosyluronamide)-N-{2-{N'-[1-(2-pyridyl)~4-plperidyilureldo]ethyl)-
9H-purine-2-carboxamidae for use as a medicament;

a crystalline form of 6-{(2,2-diphenylethyl)amino]-8-(N-ethyl-f-D-
ribofurancayluronamide}-N-(2{N'-[1-(2-pyridyl)-4-piperidyfjureido}ethyl)-
8H-purine-2-carbaxamkie for use as a medicament having A2a receptor
agoniet actvity;

a crystalline form of 8-[(2,2-diphenyisthyl)amino}-9-(N-ethyl-f-D-
ribofuranceyluronamide)-N-(2-{N'-{1~(2-pyridyl)-4-piperidyljureldojethyi)-
9H-purine-2-carboxamide for use as an antl-inflammatory agent;

a crystalline form of 6-{(2,2-dIphenylethyl)amino}-8<(N-ethyl-f-D-
ribofuranosyluronamida)-N-(2-{N"-[1-(2-pyridyl)-4-piperidyljureido)ethyi)-
8H-purine-2-carbcecamide for use es a medicament for the treatment of a
reapiratory disease;

a crystaline form as In (vi) where the diaease s selected from the group
consisting of adult respiratory disiress syndrome (ARDS), bronchitis,
chronic bronchitis, chronic obstructive pulmonary diseass, cystic fibrosis,
asthma, emphyaema, bronchlectasis, chronic einusitie and rhinltis;

a crystailine form of 6-{(2.2-diphenylathyl)amino}-0-(N-ethy!-§-D-
ribofuranosyluronamide)-N-2-{N'{1-(2-pyridyl}-4-piperidyljureido} ethyi)-
9H-purine-2-carboxamide for use as a medicament for the treatment of
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(x)

(D)

(xll)

(i)

(xtv)

12

septic shock, male erectile dysfunction, male factor Infertliity, female factor
Infertiity, hypertenalon, stroks, epilepsy, cerebral lschasmia, peripheral
vaacuiar diseass, post-lachaemic reperfusion Injury, dlabetss, rheumatoid
arthritts, multiple scleroais, psoriasis, dermatitis, allergic dermatitis,
eczema, uicerative colitls, Crohns disease, inflarnmatory bowel disease,
Heliobacter pyiori gestritis, non-Heflobacter pyior gastritis, non-staroidal
ant-inflammatory drug-induced damage io the gastro-intestinal tract or a
paychotic disorder, or for wound healing;

the use of & crystalline form of 6-[(2,2-diphenylethyl)amino}-8-{N-ethyi-B-
D-ribofuranosyluronamide)-N-(2-{N'{1-(2-pyridyl)-4-piperidyljureldo}ethyl)-
9H-purine-2-carboxamide for the manufacture of a medicament having
A2a raceptor agoniet aciivity;

the use of a crystalline form of 8-[(2,2-diphenylsthyl)amino]-9-{N-ethyl-f-
D-ribofuranceyluronamide)-N-{2-{N'-{1-(2-pyridyl)-4-piperidyljureido}ethyl)-
9H-purine-2-carbaxamide for the manufacture of an ant-nflammatory
agent;

the use of a crystalline form of 6-[(2,2-diphenyiethyl)amino}-8-{N-ethyl-f~
D-ribofuranosyturonamide)-N-(2-{N'-{1-{2-pyridy})-4-piperidyljureidc)ethyl)-
8H-purine-2-carbaxamide for the manufacture of a medicament for the
freatment of a respiratory disease;

use a8 in (xii) where the disease (s selectad from the group consisting of
adult respiratory distrees ayndrome (ARDS), bronchitis, chronic bronchitla,
chronic obatructive puimonary disease, cystic fibrosls, asthma,
emphysema, bronchiectasis, chronic sihusitis and rhinitis;

the use of a crystaliine form of compound of 8-(2,2-diphenylethyl)amino}-
8-(N-ethyl-3-D-rbofuranosyluronamide)-A-(2-{N'-[1-(2-pyridyl)-4-
piperidyljureldo}ethyl)}-8H-purine-2-carboxamide for the manufacture of a
medicament for the treatment of septic shock, male arectile dyafunction,
male factor infariiity, female factor Infertiiity, hypertension, stroke,
epllepey, cerebral lachesmia, peripheral vascular disease, post-lschasmic
reperfusion Injury, diabates, rheumetold arthritls, muitiple sclsroels,
peoriasis, dermatiiis, allergic dermatitie, eczema, ulcerative colitis, Crohns
disease, inflammatory bowel disease, Helfobacter pylori gastritls, non-
Heflobactsr pylori gastritis, non-steroidel anti-inflammatory drug-induced
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damage to the gastro-Intestinal tract or a psychotic disorder, or for wound
healling;
a method of treatment of 8 mammal, including a human being, with an
A2a receptor agonist Including treating said mammal with an effective
emount of a orystalline form of 8(2,2-diphenylethyl)amino}-8-(N-ethyt-f-
D-ribofurancayluronamide)-N-(2-{N'-[1-{2-pyridyl)-4-plperidyljureido}ethyl)-
8H-purine-2-carboxmamide;
a method of treatment of a mammal, Including a human being, to treat an
inflammatory disease Including treating sald mammal with an effective
amount of a orystaliine form ot 6-j(2,2-diphenylethyl)amino]-8-(N-ethyi-§-
D-ribofurancsyluronamide)-N-(2-{\{1-(2-pyridyl}4-piperidylureidojettiyl)-
9H-purine-2-carbaxamide;
a method of treatment of a mammal, Including a human being, to treat a
respiratory diseass including treating sald mammal with an effective
amount of a crystalline form of 6-{(2,2-diphenylethyl)aminc]-0-(N-ethyl-f-

D-ribofuranosyluronamide)-N-(2-{N'-{1-(2-pyridyl}-4-piperidyljureido]ethyl)-
9 Hpurine-2-carboxamide;

(xvill) a method as In (xvil) where the diseass Is selected from the group

()

conalsting of adult respiratory distress syndrome (ARDS), bronchttis,
chronic bronchitis, chronlc obatructive puimonary disaase, cyatic fibrosis,
asthma, emphysema, bronchlectasls, chronic sinusttia and rhinttis; and

a msthod of treatment of a mammal, Including a human being, to treat
septic shock, male erectlie dysfunction, male factor infertility, fernale factor
infertity, hypertension, stoke, epliepsy, cerebral lschasmia, peripheral
vescular disease, post-ischaemic reperfusion injury, diabetes, rheumatold
arthritis, muitiple sclerosls, peoriesis, dermatils, alierglc dermaitis,
eczema, uicerative coliis, Crohne dleeese, inflammatory bowel disease,
Heliobacter pylori gastritis, non-Heliobacter pyiorl gastritis, non-steroldal
amti-nflammatory drug-induced damage to the gastro-intestinal tract or a
paychotic disorder, or for wound healing, Including treeting sald mammeal
with an eflfecive amount of a orystaline form of &{(2.2-
diphenylethyf)amino-8-(\-ethyt-f-D-ribofurencsyluronamide)-A-2-{N-[1-
(2-pyridyl)-4-piperidyijureldo}ethyl)-8 H-purine-2-carboxamide.
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The following Examples fllustrete the invention.

Exampie 1

Amorphous 6-{(2,2-diphenylethyl)amino}-8-(N-ethyl-f-D-ribofuranosyluronamide)-
N-(2-{N-{1-(2-pyridyl)-4-plperidyljureldo}ethyl)-8 H-purine-2-carboxamide (5.0 g,
0.0084 moles) was charged to a vessel aquipped with a Teflon{Trade Mark)-
covered magnefic stimer bar, a thermometer and e condenser. A solution of
2%v/v water In 2-butanone (50 ml) wae then added, and the resultant mixture
was heated to 69-71°C with stiing under an atmoaphere of nitrogen to give an
initially clear solution. After 24 hours at this temperature, & moblle white
suspension had formed. The temperature of the mixture was then reduced to
56-81°C and stiming was continued for an additional 24 hours. The mixture was
then cooled to amblent temperature over 30 minutes and was stimed at this
temperature for 1 hour. The solld was then collected by filtration and the filter
cake was washed with 2-butanone (50ml). The solid wae then dried at 50°C
under reduced pressure for 48 hours to give the tite compound as colouriess
crystals (3.88p) that contalned approximately 1% by welght of 2-butanone by 'H-
NMR. Pror to obtaining further characterisation data, the material so formed
was dried further at 50°C under reduced pressure for 5 days to give 6-[(2,2-
diphernylethyl)amina}-8-(N-ethyl-§-D-ribofuranoeyluronamide)-N-(24{N'-{1-(2-
pyridyl)-4-piperidyflureldojethyl)-@H-purins-2-carbaxamide  that  contalned
appraximately 0.5% by weight of 2-butanone. Measurement of the water content
of this matarial showed that It also contalned 1.8% by weight of water. Further
drying at elevaied temperature further reduced the levels of 2-butanone present,
thereby demonstrating that residual 2-butanone ia probably not an intrinsic part
of the crystal lattice but Is trapped within the channels of the cryeta) iattice,

The crystalline form produced by the process deacribed above has the following
characteristics:

Low resolution mags specirometry
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Positive aimosepheric preasure chemical lonlaation: vz [MH*] 778.

Proton NMR speciroecopy

(300 MHz, d-DMSO, 80°C) & : 8.60 (0.8H, br 1), 8.67 (0.2H, br s), 853 (0.2H, br
8), 8.48 (0.8H, 8), 8.28 (1H, br 1), 8.10-8.02 (1.8H, m), 7.84 (02H, br e), 7.60-
7.30 (5H, m), 7.26 (4H, 1), 7.14 (24, 1), 6.75 (1H, d), 6.58 (1H, dd), 6.11-6.82 (3H,
m), 5.85 (1H, m), 5.80-5.45 (1H, m), 4.80-4.50 ((2.4H, m), 4.40-3.95 (5.8H, m),
8.87-3.56 (1H, m), 5.40-8.10 (6H, m (partly obscured by water peak)), 3.00-2.65
(2H, m), 1.74 (2H, br d), 1.80-1.16 (2H, br g), 0.88 (3H, 1).

Acquiring the *H-NMR epectrum at 70°C resulta In the disappearance of signals
aitributable to the cbeervation of more than one conformer at 30°C.

Infra-red speciroacopy

The Infrared spectrum was ecquired using a Nicolet 360 Avatar FT-IR
spectrometer fiited with a d-TGS detector and a single reflaction damond ATR
accessory (Golden Gate™). The sampie was prepared by placing ca. 0.5 mg of
sample on the diamond ATR cryetal and ensuring good crystal sample contact
by applying preasure through an anvil with a bullt-n preasure control mechanism.
The apactrum was recorded at 4om™ resolution using 32 background and 32
sample scans with a Happ Genzs! apodisation function.

Major peaks were recorded at 3478, 3385, 3375, 3301, 3080, 3024, 2871, 2843,
1657, 1839, 1597, 1552, 1627, 1484, 1475, 1468, 1468, 1434, 1405, 1374, 1961,
1324, 1310, 1300, 1233, 1220, 1168, 1150, 1123, 1113, 1102, 1078, 1064, 1000,
976, 047, 032, 008, 854, 813, 777, 759, 734, 698, 683 and 667 cm’.

Powder X-Ray diffraction (PXRD)
The powder X-ray diffraction pattern wae determined using a SIEMENS D5000

powder X-ray diffractometer fiited with an automatic sample changer, a theta-
theta gonlometar, automatic beam divergence sfits, a secondary monochromator

72
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and a scintillation countsr. The sample was prepared for analysla by packing the
powcder on to a allicon wafer specknen mount. The epecimen was rotated whilat
being Irradiated with copper K-alpha; X-rays (wavelength = 1.5408 Angstrome)
with the X-ray tube operated at 40kV/40mA. The analysis was performed with
the gonlometer running In step-scan mode set for a & second count per 0.02°
step over a two theta range of 4° to 45°.

The diffraction pattern obtained Is shown In Figure 1

The peak Intensities of greater than 6% are aummarised in Table 1. In Table 1,
“Angle 2-Theta" Is relatad to the interplanar spacing of the crystal, and the
Intensity Ia given ae a percentage of the greatest peak (V1)).

Table 1
Angle |Intensity] Angle Im::slty Angle Inta’raslty Angle Inp,taally
%
2-Theta 2-Theta 2-Theta 2-Theta

5186 | 228 |17089| 274 [24861| 2056 [33.177]| 13.8

6.647 | 980 |17.988] 25.8 | 24.986] 20.5 | 33.506| 18.3

8232 | 237 ]17908]) 3668 !125.795| 269 |34484| 182

9.131 118 ]18.517| 368 26:214 244 196048| 16.2

D704 | 164 |16.753) 28.0 ) 26.570| 214 |365.388) 13.7

16.702 104 |19414] 623 [28.849| 40.8 {35704) 14.2

12485 65 [20418] 100 |27.908] 28.9 | 97.818] 164

11370 | 161 |20.079! 853 |27.064]{ 38.5 38:797 17.1

194841 3501 |21.957{ 380 (27776| 212 [398.687| 16.8

14303 | 7.8 |21.608] 777 |28.718| 251 |B80.668| 126
145381 6.8 |22485] 28.5 |28.691| 244 |40463] 12.9

14899| 8.4 |23.187) 652 [20.854 | 43.7 |40.928| 176
16148 | 101 |236687| 270 (30581 | 167 [41473| 162

16360 | 8.0 |24030] 1560 [31.142]| 158 |42455| 145

16.111 | 3835 |24.765]| 285 |82517| 172 |43.347| 145

i6.438 | 302

As will be appreciated by the sidlled crystallographer, the relative Intensities of
the various peaks within Table 1 may vary due to a number of factors such as for
example orlentation effects of crysials In the X-ray beam or the purily of the
material being analysed or the degree of crystallinity of the sample. The peak

%.
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positions may also shift for variations In sample height but the peak positions will
remain substantially as defined in Table 1.

The sidiled crystallographer will also appreciate that measurements using a
different wavelength will resutt in different shifts according fo the Bragg equation
-nA=2d ein .

Such further PXRD pattems generated by use of altemative wavelengthe are
considered o be alternative representations of the PXRD paitemn of the
crystalline material of the present Invention and as such are within the scope of
the present invention.

Differential scanning calorimetry was performed ueing a Perkin Elmer DSC-7
instrument fitted with an automatic sample changer. Approximately 3mg of the
sample was accurately welghed into a 50 microlitre aluminium pan and crimp
sealed with a perforated id. The samples were heated at 20°C/minute over the
range 40°C to 250°C with a nitrogen gas purge.

The results are shown in Figure 2 The melting range s approximately 185-
185°C.

Thermal gravimetric anelvals (TGA)

Thermal gravimetric analysls wae performed using & Perkin Eimer Pyria1 TGA
instrument fiited with an automatic sample changer. Approxdmately 8mg of the
sample was accurately weighed into a ceramic pan. The sample was heated at
20°C/minute over the range 25°C 1o 350°C with a nitrogen gas purge.

The resulis are shown in Figure 3.

%
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Example 2
To amorphous 6-{(2,2-diphenylethyl)amino}-8-{N-ethyl-8-D-

10

15

30

ribofuranceyluronamide)-N-{2-{N'-{1-(2-pyridyl)-4-piperidyfjureio}ethy))-0 H-
purine-2-carboxamide (66.1g, 0.085 moles) was added a 2%v/ eolution of water
in 2-butanone (680mi) and the resultant mixture was heated at 89-71°C for 18
houra. After this ime, a seed of crystaline 6-{(2,2-diphenylethyl)amino}-0-(N-
ethyl-§-D-ribofurancsyluronamide)}-N-{2-{N'{1-(2-pyridyt)-4-
piperidyljureldojethyl)-8H-purine-2-carboxamide (0.148g) was added to the
mixture and stirring at 69-71°C was continued for 8 hours. The temperature of
the mixture was then lowered to 58-61°C and stirring at this temperature was
continued for 84 houre. The mesultant slurry was then cooled to amblent
temperature and the solld was collectad by filtration. The filter cake was washed
with 2-butanone (2 x 100ml) and the resultant eolid was dried at 80°C under
vacuum for 60 hours, then at 80°C under vacuum for 72 hours to give a
crystaline solid (36.72g) that contalned traces of 2-butanone. Analytical data
collected on the product, including characterisation by Powder X-Ray Diffraction,
were conaistent with the data described in Example 1.

Example 3

Ethyl acetate (25ml) was shaken with delonlsed water (10mi) at amblent
temperature and the organic phase was collacted to give a solution of ethyl
acetate that was saturated with water. Amorphoua 6-{(2,2-diphenylethyl)amino]-
6-(N-ethyl-p-D-rbofuranceyluronamide)-N-(2-{N'-{1-(2-pyridyl)-4-

piperidyljureldo}ethyl)-8H-purine-2-carbcveamide (1.0 g, 0.0013 moles} was
charged to a vesssl equipped with a Teflon® -covered magnetic stirer bar and a
condenser. A solution of ethyl acetate that was eaturated with weter as prepared
above (10ml) was then added to the amorphous solid, and the reaultant mixture
was heated to 55-60°C undar an atmosphere of niirogen. A seed (approximately
0.005g) of crystalline 6{(2,2-diphenylethyl)amino}-8-(A-ethyl-f-D-

ribofuranceyluronamide)-N-{2-{N'-{1-(2-pyridyl)-4-piperidyljureido}ethyl)-0 H
purine-2-carboxamide was then added and the resultant mixture was stirred at
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56-80°C for S days after which time a alunry had formed. The mixiure waa then
cooled 1o amblent temperature an the sofid was collected by filtration. The filter
cake was then washed with ethyl acetate {2 x 5mi) and the resultant solid was
dried at 50°C for 24 hours {o give a crystalline eolld (0.868g) that contained
traces of sodium chioride (inadvertently present In the starting material and
subsequently filtered off with the product) and ethyl acetate. Analytical data
collected on the product, including characterisation by Powder X-Ray Diffraction,
were conelstent with the data desoribed In Example 1 except that a trace of
eodium chioride was prosent.

Example 4

A 2%v/v solution of water in acetonitriie was prepared by dissolving deionised
wator (2.0ml) In acetonlirlle and then meking the volume up to 100ml with
acetonlirile. Amorphous  6{(2,2-diphenylethyf)amino]-8-{N-ethyl-§-D-
riboturanosyluronamide)-N-(2{N'-[1-(2-pyridyi}-4-piperidyl]urekio}ethyl)-8H-
purine-2-carbaxamide (1.0 g, 0.0013 moles) was charged to a vessel aquipped
with a teflon®-covered magnetic stimer bar and a condenser. A 2%v/v solution
of water In ecelonitile as prepared above (10mi) was then added to the
amorphous solid, and the resuliant mbdure was heated to 55-60°C under an
atmoephere of nitrogen. A seed (approximatsly 0.005g) of orystaliine 6-(2,2-
diphenylethyf)aminc}-8-(\-sthyl-f-D-ribofuranosyluronamide)-N-{2-{N'{1{2-
pyridyl)-4-piperkiyijureldo}etiyl)-0H-purine-2-carboxamide was then added and
the reeuttant mixiure was stimed et 55-80°C for 3 days after which time a thick
slurry had formed. The mixture was then coocled to amblent temperature and
edditional acetoniiriie (10ml) was added. The solkd was then collected by
fitration. The filter cake was then washed with acetonitrile (2 x 5mi) and dried at
50°C for 24 houra to give a orystaline sofid (0.868g) that contained fraces of
sodium chioride (Inadvertently present In the etarting material and subsequertly
fitered off with the product) and acetoniiriie. Analytical data collectad on the
product, including charactsrisation by Powder X-Ray Diffraction, were consistent
with the data desoribed In Example 1 except that a trace of sodium chloride was
present.
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Exampie &

lsopropyl acetate (26mil) was shaken with delonised water (10ml) at amblent
temperature and the organic phase was collected to give a solution of lsopropyl
acetate that was saturated with water. Amorphoue 6-[(2,2-diphenylethyl)aminc}-
8-(N-ethyi-f-D-ribofuranosyluronamide)-N-(2-{N-[1(2-pyridyl)-4-

piperidyfjureido)ethyl)-8 H-purine-2-carboamide (1.0 g, 0.0013 moles) was
charged to a vessel equipped with a teflon®-covered magnetic stirer bar and a
condenser. A solution of lsopropyl aceiate that was saturated with water as
prepared above (10mi) was then added to the amorphous eolid, and the resuttant
mbdure was heated to 55-80°C under an atmoephere of nitrogen. A seed

(epproximately 0.005g) of crystalline 6-{(2,2-diphenylethyl)amino}-8-(N-ethyl-8-D-
rbofuranoeylurcnarmide)-N-(2-{N'-[1-(2-pyridyl)-4-piperidyfjureldo}ethyl)-0 H-
purine-2-carboxamide was then added and the resultant mixture was stirred at
65-680°C for 3 days after which time a siurty had formed. The mixture was then
cooled to amblent tamperature and the solid was collected by filtration. The filter
cake was then washed with Isopropyl acetate (2 x 5mi) and dried at 50°C for 24
hours to give a colourless crystalline solld (0.445g) that contalned traces of
sodium chioride (Inadvertently present In the etarting material and subssquently
filtered off with the product) and lsopropyl acetate. Analytioal data collected on
the product, Including characterisation by Powder X-Ray Diffraction, were
consistent with the data described In Example 1, except that a frace of sodium
chioride was present.

Example &

A 2%viv solution of water In Isopropanol was prepared by dissolving delonlsed
watsr (2.0mi) in Isopropanol and then making the volume up to 100ml with
lsopropanol. Amomphous  64(2 2-diphenylethyl)amino]-8-{N-ethyl-f-D-
bofuranosyluronamide)-N-(2{N {1-(2-pyridyl}-4-piperidylJureido}ethyl)-0 H-

purine-2-carboxamide (1.0 g, 0.0013 moles) was charged to a vessel equipped
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with a teflon®-covered magnetic etimer bar and a condensar. A 2%v/v solution
of water in lsopropanol as prepared above (10ml) was then added to the
amorphous solid, and the resultant mixture was haated to 55-80°C under an
atmosphere of nitrogen. A seed (appredmately 0.005g) of cryataliine 8(2,2-
diphenylethyl)amino}-9-(N-athyl-§-D-ribofuranosyluronamide)-N-(2-{N'-[1-(2-
pyridyl}-4-piperidyjureido}ethyl}-8H-purine-2-carbaxamide was then added and
the resultant mixiure was stimed at 55-60°C for 8 days over which time a shurry
formed. The mbdure was then cooled to amblent temperature and the solld was
then coliectad by filiration. The filter cake wae then washed with lsopropanol (2 x
5mi) and dried at 50°C for 24 hours to glve a colouriess crystalline solld (0.868g)
that contained traces of sodium chioride (nadvertently praaent in the starting
material and subsequently filtered off with the product) and isopropancl.
Analytical data collected on the product, Inciuding chamacterisation by Powder X-
Ray Diffraction, were consletent with the data deacribed in Example 1 excapt that
a trace of sodium chioride was present.

Examole 7

Amorphous 6-[(2,2-diphenyletiyl)amino}-8-(N-sthyt-3-D-ribofurancayluronamide)-
N-{(2-{N-[1-(2-pyridyl)-4-piperkiyljurelda}ethyl)-8H-purine-2-carboxamide (1.0 g,
0.00138 moles) was charged to a vessel equipped with a teflon®-covered
magnetic stirrer bar and a condenser. To this amorphous solld was then added
methyl acetate (10ml) and deloniesd water (0.20mi), and the resultant mixture
was hsated to 55-60°C under an atmoaphere of niirogen. A ssed (approximately
0.005g) of crystafline 8{(2,2<fiphenylethyl)amino}-8-(N-ethyl-§-D-
ribofuranceyluronamide)-N-2-(N'{1-(2-pyridyl)4-piperidyljureidojethyl)-8 -

purine-2-carboxamide was then added and the resutiant mbdure waa stired at
§55-80°C for 24 houre over which ime a slurry formed. The mixture waa then
coaled fo amblent temperature and the solld was then collected by filtration. The
fiter cake was then washed with methyl acetate (2 x 5ml) and dred at 50°C for
24 hours to give a colouriess cryetallne solid (0.860g) that contained traces of
sodium chioride (Inadvertently present In the starting material and subsequerntly
filttared off with the product) and methyl acetate. Analytical date collected on the

A
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product, including characterisation by Powder X-Ray Diffraction, were conalstent
with the data described In Example 1 except that a trace of sodium chioride was
present.

Examole 8

Amorphous 6-{(2,2-diphenylethyl)amino}-8-{ N-sthyl-8-D-ribofuranosyluronamide)-
NH{2-{N-{1<2-pyridyl)}-4-piperidyijureldo}ethy)}-8H-purine-2-carboxamide (1.0 g,
0.0013 moles) was charged 1o a vessel equipped with a teflon®-covered
magnetic stimer bar and a condenser. To thisa amorphous aolid was then added
butan-2-ol (10ml) and delonised water (0.20ml), and the resultant mbdure wae
heated 1o 56-60°C under an atmosphere of nitrogen. A sesd (approximately

0.005g) of  ocystallne  64(2,2-dphenylethyl)amino}-o-(N-ethyl-f-D-
ribofuranosyiuronamide)-N-(2-{N'-{1-(2-pyridy}-4-plperidyfjureldo}ethyl)-9/-
purine-2-carboxamide was then added and the resultant mixture was stired at
65-680°C for approximataly 3 weeks over which ime & slurry slowly formed. The
mixture was then cooled to amblant temperature and the solid was then collected
by fitration. The filter cake was then washed with butan-2-ol (2 x 5ml) and drled
at 50°C for ssveral days 1o give a colourless crystafine sclid (0.860g) that
contalned traces of sodium chioride (Inadvertently present In the starling material
and subsequently filtered off with the product). Analytical data collected on the
product, including charectsrisation by Powder X-Ray Diffraction, were consistent
with the data described In Example 1 except that a trace of sodium chloride was
present.

To a ettimed suspension of 6&4(2.2-diphenylethyl)amino}-9-(N-ethyi-2,3-O-
lsopropylidene-f-D-ribofurancsyluronamide)-N-{2-{N'-{1-(2-pyridyl)-4-

piperidyfjureldo}ethyl)-9/--purine-2-carbaxamide (200g, 0245 moles) (see WO-
A-01/84368) In delonised water (1000ml) was added methanesulfonic acid
(17.5ml, 0269 moles) under an atmosphere of nitrogen. The resultant mixiure
was then heated at temperaiures up to 85°C and was stimed within this



WO 03/048180 PCT/1IB02/04979

10

15

30

23

temperature range for approximately 6 hours during which time all the starting
materiel was consumed. The reaction was then stopped by the addition of a
10%w/w aqueous solution of disodium hydrogen phosphate heptahydrate (82mi)
and the resultant aolution was then cooled to amblent temperature after which
time methyl acetate (2000ml) wae added. To the resuitant mixture was then
slowly added a 10%ww aqueous solution of disodium hydrogen phosphete
hepiehydrate {1300mi) with vigorous stiming. The phases were then allowed to
separate, and the organic phase was washed with a 2%w/w aqueous sofution of
dlsodium hydrogen phoaphate heptahydrate (2000mi). After aliowing the phases
to sepamaie, the organic layer was collected and additional methyl acetate
(1000ml) wae added. The resultant mixture was then azeotropically dried by
distiliation at atmoapheric pressure untll the amount of water left In the mbdure
was approximately 2%w/w by Karl-Flscher analysls. Thie required the addition of
more methyl acetate (3000mi, added In portions over the duration of the
distilletion), and a total o6f appreodmately 3000mli of distillate was collected. This
gave a water level of 1.8%w/w In the mixture, which was then heated at reflux for
18 hours. Delonlsed water (4ml) was then added to adjust the watar content of
the mixture to 2.0%ww and reflux was continued for an additional 24 houre after
which time a sluny had formed. The mixture was then cooled to amblent
temperature and the solld was collectad by filtration. The filter calee was washed
with a 29%w/w solution of water In methyl acetate (200mi then 400mi), and dried
at 50°C under reduced pressure for 20 hours to give a crystaline material
(165.6g) that was contaminated with traces of inorganic salts. A suepension of
this matarial (153.8g) In a mixtwe of ethyl acetate (1070ml) and ethanol (460mi)
was heated to reflux for 10 minutes to give a slightly cloudy solution. After
cooling to ambient temperature, the mixture was filtered to give a clear filirate
which was then diefiled et atmoapheric pressure. During the course of the
distiilation additional ethyl acetate (2600mi) was added in portions and a total of
2000m! of distillate was collected. Towards the end of the distillation, It was
necessary to a delonised water (60ml, added in 2 portions) in order to keep the
product In solution and to create the conditions necessary for crystaliisation to
occur. At the end point of the distillation, there was approximately 2mol% of
ethanol remaining and approximately 2.3%w/w of water present in the mbdure.
For convenlence, the mixture was held at this point at amblent temperaiure for

%
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80 hours. The mixiure was then heated at approximately 60°C for 30 hours
during which ime a siurry was formed. The mixture was then cooled to amblent
ternperature and the solld was coflacted by fliration. The filter caks was then
washed with a 2%v/v solution of water In ethyl acetate (150mi then 300ml), and
dried in vacuo at 70°C to give & colouriess crystaliine solid (134g) that contained
traces of residual ethyl acetats. Analytical data collected on the product,
including characterisation by Powder X-Ray Diffraction, were consistent with that
deacribed In Exampie 1.

Comparative Exammnlo 1

A sample of €-(2,2-diphenylethyl)amino]-8-(N-ethyl-p-D-
ribofuranosyluronamide)-N-(2{ N*-{14{2-pyridyl)-4-piperidyfjureido}ethyl}-8 -
purine-2-carboxamide that had been prepared using the procese described In
Example 8 of WO-A-01/94368 was examined by Powder X-Ray Difraction, and
was found to be non-crystaline. The respective X-ray diffraction patlem Is
shown In Figure 4. The powder X-ray diffraction pattern was determined using a
SIEMENS D5000 powder X-my diffractometer fitted with an automatic sample
changer, a theta-theta goniometer, automatic beam divergence slits, a
secondary monochromator and a secintiliation countter. The sample waa prepared
for analysls by packing the powder on to a sllicon wafer specimen mount. The
specimen was rotaied whilst being kmadiated with copper K-alpha; X-rays
(wavelength = 1.5408 Angstroma) with the X-ray tube operated at 40kV/40mA.
The analysis was performed with the goniometer running in step-ascan mode set
for a 5 second count per 0.02° elep over a two thata range of 4° to 56°.

Comparative Exampie 2

A sample of 6-{(2,2-diphenylethyl)eminc]-8 N-ethyl-f-D-
ribofuranceyiuronamide)-N-{2{ N'-{1-(2-pyridyl)-4-piperidyljureido)ethyl)-8 H-

purine-2-carboxamide that had been prepared uaing the procees deecribed In
Example 35 of WO-A-01/94368 was examined by Powder X-Ray Diffraction, and
was found to be non-crystaline. The reepective X-ray diffracion pattem s
ghown In Figure 5. The powdet X-ray dli'fracﬂon pattem was determined using a

27
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SIEMENS D5000 powder X-ray diffractometer fitted with an automatic sample
changer, a theta-thela gonlometer, aulomatic beam divergence slits, a
secondary monochromator and a scintillation counter. The sample was prepared
for analyais by packing the powder on to a sllicon wafer spaecimen mount. The

5 specimen was rofated whilst being Imadialed with copper K-alpha; X-rays
(wavelength = 1.5408 Angetroms) with the X-ry tube operated at 40KkV/40mA.
The analysis was performed with the gonlometer running k step-scan mode set
for a 5 sacond count per 0.02° step over a two theta range of 4° to 65°.
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Clalma

A crystaliine form of 6-{(2,2-diphenylethyl}amino}-9-{A-ethy-f-D-
ribofuranosyluronamide)-N-(2-{N-[1-(2-pyridyl)-4-piperidyljuraido}ethyl)-
9H-purine-2-carboxamide.

A crystalline form of 6-{(2,2-diphenylethyl)amino}-8-{N-ethyl-8-D-
ribofuranceyluronamide)-N-(2{N-[1~{2-pyridyi)-4-piperidyljureido]ethyl)-
8H-purine-2-carboxamkie, as claimed in claim 1, characterised by a solld
state Infra-red spectrum which shows aignificant absorption bands at v =
3478, 3395, 3375, 3301, 3060, 3024, 2971, 2843, 1867, 1638, 1667,
1552, 1527, 1484, 1475, 1468, 1458, 1434, 1405, 1374, 1351, 1324,
1310, 1300, 1233, 1220, 1168, 1150, 1128, 1113, 1102, 1078, 1054,
1000, 978, 647, 632, 809, 884, 813, 777, 750, 734, 699, 683 and 667 cm’
and a powder X-ray diifraction pattem, obtained using copper K-alpha; X-
rays (wavelength = 1.5406 Angsiroms), showing main peale at 5.185,
6.847, 8232, 0.131, 9.784, 10.702, 11.370, 12,495, 13.494, 14.388,
14.538, 14.890, 15.148, 15.360, 18.111, 16.439, 17.009, 17.389, 17.808,
18.517, 18.753, 18.414, 20.078, 20.418, 21.367, 21.6986, 22.465, 23.187,
23.607, 24.030, 24.765, 24.861, 24.966, 25.7985, 26.214, 26.570, 26.848,
27.064, 27.308, 27.776, 26.718, 28.981, 28.854, 30.581, 31.142, 32.517,
33,177, 33.506, 34.484, 35.048, 35.388, 35.704, 36.797, 37.819, 38.667,
30.668, 40.483, 40.820, 41.473, 42.455 and 43.347 degrees 26.

A pharmaceutical composition comprising a crystalline form of 8-[(2,2-
diphenylethyl)amino]-8-(A-ethyl-f-D-ribofuranceyturanamide)-N-(2-{N'{1-
(2-pyridyl)}-4-piperidyijureido}ethyl)-8 H-purine-2-carboxamide, as defined
in clakm 1 or claim 2, together with a pharmaceutically acceptable
exciplent, dliuent or carrier.

A orystalline form of 6-{(2,2-diphenylethyl)amino}-8-(N-ethyl-p-D-
rbofuranosyluronamide)-N-(2{N'-{1-(2-pyridyl}-4-piperidyijurekio}ethyl)-
9H-purine-2-carboxamide, as defined In claim 1 or claim 2, for use as a
medicament.

The use of a crystaliine form of 6-[(2,2-diphenylethyl)amino}-8-(N-ethyl-f~
D-ribofuranosyluronamide)-N<{2-{N-[1-(2-pyridyl)-4-piperidyi]ureido}ethyl)-
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9H-purine-2-carbaxamide, as defined In claim 1 or claim 2, for the
manufacture of a medicament having A2a receptor agonist activity.

The use of a crystaline form of 6-[(2,2-diphenylethyljamino}-8-(N-ethyl-f-
D-riboluranosyluronamide)-N-(2-{ N'-{1-{2-pyridyl}-4-piperidyfjureldo}ethyl)-
9H-purine-2-carboxamide, as defined in clalm 1 or claim 2, for the
mantfaciure of an antl-Inflammatory agent.

‘The use of a crystalline form of 8-[(2,2-diphenylethyl)amino}-8-(N-athyi-f-
D-ribofurancayluronamide)-N-(2-{N'-{1-(2-pyridyl)-4-piperidyljureida}ethyi)-
9H-purine-2-carboxamide, as defined in claim 1 or claim 2, for the
manufacture of a medicament for the treaiment of & respiratory disease.
The use as claimed in clalm 7, wherein the diseass Is sclected from the
group conelsting of adult respiratory distress syndrome (ARDS),
bronchitls, chronic bronchitis, chronic cbstructive pulmonary disease,
cystic fibrosls, asthma, emphysema, bronchlectaale, chronic sinuslts and
rhinitis.

The use of a crystalline form of 6-[(2,2-diphenylethyl)amino}-8-(N-ethyl-p-
D-ribofuranosyiuronamide)-N-(2-{N'{1-(2-pyridyl)-4-piperidyijureidojethyi)-
8H-purine-2-carboxamide, as defined In claim 1 or claim 2, for the

. manutacture of @ medicamant for the treatment of aeptic shock, male

erectile dysfunction, male factor infertiilty, female factor infertility,
hypertenalon, stroke, epliepay, cerebral lschaemia, peripheral vascular
disease, poet-lachaemic reperfusion Injury, diabetss, rheumatold arthritls,
multiple sclerosis, psoriasis, dermatitis, allergic dermatitls, eczema,
ulcerative cofitis, Crohna diseass, Inflammatory bowel disease,
Hellobactar pyiori gastritis, non-Hallobacter pylori gastritla, non-steroldal
antHnflammatory drug-induced damage to the gastro-Intestinal tract or a
psychotic disorder, or for wound healing.

A method of treatment of a mammal, Includlngahumnbolﬁg.wlman
A2a receptor agonist including treating sald mammal with an effective
amount of a crystalline form of 6-[(2,2-diphenylethyl)amino}-0-(N-ethyi-p-
D-ribofuranosyluronamide)-N-(2-{N'{1-(2-pyridyl)-4-plperidyfjureido)ethyl)-
9H-purine-2-carbaxamide, as defined In claim 1 or claim 2.

A method of treatment of a mammal, including a human being, to treat an
Inflammatory diseass Including treating sald mammal with an offecﬂve

A0
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amount of a crystaliine form of 8-[(2,2-diphenylsthyl)amino]-9-(N-ethyl-f-
D-ribofurancsyiuronamide)-N-(2-{N'-{1-(2-pyridyl}-4-piperidyijureldo)ethyl)-
BH-purine-2-carboxamide, ag clalmed In claim 1 or clalm 2.

A method of treatment of a mammal, including a human being, to treat a
reapiratory disease ncluding treating sald mammal with an effective
amount of a crystalline form of 6-[(2,2-ciphenylethyl)amino}-8-(N-ethyl-i-

D-ribofurancsyluronamide)-AH{2{N-{1-{2-pyridyl}~4-piperidyljureldo)ethyl)-
8H-purine-2-carboxamide, as claimed In claim 1 or claim 2.

A method as claimed In clalm 12, whereln the dieease Is selected from the
group consisting of adult reepiratory distress syndrome (ARDS),

bronchitis, chronkc bronchitls, chronic cbstruciive pulmonary disease,
cystic fibrosis, asthma, emphysema, bronchiactasis, chronic alnusitie and
rhinitla.

A method of treatment of a memmal, including a human being, to treat
saptic shock, male erectile dysfunction, male factor mfertllity, female factor
infertiiily, hypertension, atroke, epilepsy, cerebral Ischasmia, peripheral
vascular disease, post-lschaemic reperfusion Injury, diabetes, rheumatold
arthritis, muitipie sclerosls, psoriasis, demmatitis, allergic dermatitis,
ecrema, uicerative coliis, Crohns disease, inflammatory bowel disease,
Hallobacter pylori gastritle, non-Helobacter pylor gastittle, non-aterolds!
antHnflammatory drug-induced damage 1o the gestro-intestinal tract or a
peychotic disorder, or for wound healing, including treating sald mammal
with an effecive amount of a cryshaline form of 6(22-
diphenylethyl)amino]-8-( N-sthyl-8-D-ribofuranosyluronamide)-N-(2-{N'{1-
(2-pyrkiyl)4-plperidyljureldojethyl)-8H-purine-2-carboxaride, as defined
In claim 1 or claim 2.

A process for the preparaion of a crystaline form of 6-[(2,2-
diphenylethyl)amino}-8-(-ethyi-B-D-ribofurancsyturonamide)-N-{2-{N"-[1-
(2-pyridyl)-4-piperidyljureldo)ethyl)-0 H-purine-2-carboxamide, as defined
in clalm 1 or clalm 2, comprising the ateps of:

(a) diseolving amorphous 6-[(2,2-diphenylethyl)amino}-8-(N-ethyt-§-D-
fibofuranceyluronamide)-N-2-{N{1-(2-pyridyl)4-piperidylureido}ethy)-
8H-purine-2-carboxarnide in an organic solvent which contains at least 2%
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w/w dissolved water; and

(b) heating the solution so obtained to a temperature of at least 60°C
until crysialisation occura.

A proceas as claimed In clalm 15 wherein the organic solvent ls 2-
butanone, sthyl acetate, acetonitrile, isopropyl acetate, lsopropanol,
methyl acetats, butan-2-ol or methyl acetate.

A procees as claimed in clalm 15 wherein the organic solvent Is 2-
butanone, methyl acetate or ethyl acetats.

A proceas as claimed In any one of clalms 15 to 17 wherein the water
content of the organic solvent is 2% viv.

A process as claimed In any one of claims 15 to 18 whereln the solution Is
heated to from 50°C to 80°C.
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FORMA DE FARMACO CRISTALINA

La presente invencién se refiere a una forma cristali-
na de 6-[(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosil-uronamida) -N- (2- {N’'-[1- (2-piridil) -4-
piperidil]ureido}etil) -9H-purin-2-carboxamida y a un proce-
dimeinto para la preparaciétn de composiciones que los

contienen y a los usos de tal forma cristalina.

La 6-[(2,2-difeniletil)amino] -9- (N-etil-f-D-ribo-
furanosiluronamida) -N- (2-{N’'-[1-(2-piridil)-4-
piperidil]ureido}etil) -9H-purin-2-carboxamida (también

conocida como 6-[(2,2-difeniletil)aminol-9-{2R,3R,48S,58)-5-
[ (etilamino) carbonil] -3,4-dihidroxitetrahidro-2-furanil}-N-
{2-1({[1-(2-piridinil) -4-

piperidinil] amino}carbonil)amino]letil}-9H-purin-2-
carboxamida) tiene 1la estructura que se muestra en la
f6rmula (I) y su preparacién se describe en la solicitud de
patente internacional niGmero PCT/IB01/00973, publicada como
WO-A-01/94368.
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Como se describe en el documento PCT/IB01/00973, la 6-
{(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -4-
piperidil]lureido}etil) -9H-purin-2-carboxamida es un agonis-
ta funcional selectivo del receptor A2a de adenosina humano
Y Puede uparse como agente antiinflamatorio en el trata-
miento de, entre otras, enfermedades del trato respirato-
rio. Por lo tanto, puede usarse para tratar cualquier
enfermedad para la que esté indicado un agonista del recep-
tor A2a de adenosina. Puede usarse para tratar una enferme-
dad en la que estin implicadas lesiones de tejidos induci-
das por leucocitos (por ejemplo neutré6filos, eosinéfilos,
bas6filos, linfocitos o macréfagos). Es 1Gtil como agente
antiinflamatorio en el tratamiento de enfermedades del

tracto respiratorio tales como el sindrome de insuficiencia
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respiratoria en adultos (ARDS), bronquitis, bronquitis
crénica, enfermedad pulmonar obstructiva crénica, fibrosis
quistica, asma, enfisema, bronquiectasia, sinusitis crénica
Y rinitis. También se puede usar en el tratamlento del
choque séptico, la disfuncibn eréctil masculina, la infer-
tilidad de factor masculino, la infertilidad de factor
femenino, la hipertensién, la apoplejifa, la epilepsia, 1la
isquemia cerebral, la enfermedad vascular periférica, la
lesifn de reperfusién post-isquémica, la diabetes, 1la
artritis reumatoide, la esclerosis miltiple, la psoriasis,
la dermatitis, la dermatitis alérgica, eccemas, la colitis
ulcerosa, la enfermedad de Crohn, la enfermedad inflamato-
ria del intestino, la gaastritis producida por Heliobacter
pPylori, la gastritis no producida por Heliobacter pylori,
lesiones en el tracto gastrointestinal inducidas por férma-
coe antiinflamatorios no esteroideos o un trastorno psic6-
tico, o para la curacién de heridas.

Los Ejemplos 8 y 35 del documento PCT/IB01/00973
describen la preparacién de 6-[(2,2-difeniletil)amino]-9-
(N-etil-p-D-ribofuranosiluronamida) -N- (2- {N'-[1- (2-
piridil) -4-piperidil]ureido}etil) -9H-purin-2-carboxamida.
Estos procedimientos proporcionan una forma sblida y amorfa
del compuesto (véanse los ejemplos comparativos 1 y 2
mostrados mds adelante).

Antes de que pueda comercializarse un compuesto farma-

colégico, tiene que desarrollarse un procedimiento para su
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fabricaci6én a granel que proporcione de forma fiable una
calidad uniforme y de alta pureza del compuesto. Ademds, el
procedimiento debe proporcionar una forma del compuesto que
bueda formularse adecuadamente para la dosificacifén conve-
niente a pacientes y que sea quimica y fisicamente estable
durante largoe periocdos en dicha formulacién.

Una forma cristalina de un compuesto farmacoldgico
presenta ventajas sobre una forma amorfa en varios aspec-
tos. Por ejemplo, el compuesto puede purificarse facilmente
por recristalizacién. La recristalizacién es un procedi-
miento de purificaciém mucho m&s barato y conveniente de
realiar a gran escala que otros procedimientos de purifica-
cién conocidos tal como cromatografia. Ademis, una forma
cristalina normalmente es mis estable que una forma amorfa,
tanto antes comec durante la formacién y durante el almace-
namiento posterior. Ademis, cuando se formula un farmaco
para suministrarse por inhalacifn, generalmente es més
fdcil triturar o wmicronizar una forma cristalina hasta un
tamafio respirable (considerado generalmente como particulas
con un di&metro inferior a 5 micr6metros) que una forma
amorfa.

No existe ningln procedimiento que se pueda aplicar de
forma general para preparar una forma cristalina de un
material amorfo. De hecho, es imposible saber desde el

principio si existe algunaPp forma cristalina de un compues-

to dado. Cuando resulta que un compuesto puede cristalizar-
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ge, normalmente se requiere una amplia experimentacién
antes de que Be identifique un procedimiento a partir del
cual pueda aislarse la forma cristalina. La combinacién
correcta de varias condiciones independientemente wvariables
(por ejemplo, concentracién del disolvente, composicién del
disolvente, temperatura y velocidad de refrigeracién) debe
identificarse empiricamente por medio de ensayo y error sin
garantia de éxito.

Muchos esfuerzos para cristalizar 1la 6-{(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1- (2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
carboxamida fueron insatisfactoriocs. La suspensién del
compuesto en una diversidad de disolventes ({por ejemplo
metanol, etanol, tetrahidrofurano, acetonitrilo, diclorome-
tano © tolueno) a temperatura ambiente, con o sin agua
afiadida, fue infructuosa. De forma similar, el calentamien-
to de dichas suspensiones para obtener una solucibén y su

refrigeracién de una forma convencional no proporciondé una

forma cristalina satisfactoria.

20

25

Ahora, B8Be ha descubierto que, sorprendentemente,
existe y se puede preparar una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1- (2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
carboxamida usando loe procedimientos indicados mis adelan-
te.

La invencién proporciona una forma cristalina de 6-
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[(2,2-difeniletil)amino] -9- {N-etil-p-D-
ribofuranosiluronamida)-N- (2- {N'- [1- (2-piridil) -4-
piperidil]ureido}etil) -9H-purin-2-carboxamida.

La invencién ademds proporciona un procedimeinto para
la preparacién de una forma cristalina de 6-[(2,2-
difeniletil)aminol] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1-(2-piridil) -4-piperidil] ureido}etil) -9H-purin-2-
carboxamida que comprende las etapas de:

(a) disolver 6-[(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2- {N'- [1- (2-piridil) -4-
piperidil]lureido}etil) -9H-purin-2-carboxamida amorfa en un
disolvente orgdnico que contiene al menos un 2% p/p de agua
disuelta; y

(b) calentar la Bsolucién obtenida de esta forma a una
temperatura de al menos 50°C hasta que s8e produzca la
cristalizacién.

Este proceso es inusual en varios aspectos. El sistema
digolvente desarrollado (agqua al 2% v/v en un disolvente
orgdnico) no es convencional. Ademds, la cristalizaciédn se
inicia manteniendo la solucién del compuesto amorfo en este
disolvente a una temperatura elevada, mientras que en las
técnicas de cristalizacién convencional, la cristalizacibn
se inicia enfriando dicha 8solucién. De esta forma, el
procedimiento presentado proporciona una serie (inica y poco

convencional de condiciones que, inesperadamente, resuelve
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el problema de preparar una forma cristalina de 6-[(2,2-

difeniletil)amino) -9~ (N-etil-p-D-ribofuranosiluronamida) -N-

(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
carboxamida.

La forma cristalina proporcionada por el procedimiento
anterior tienme una ventaja adicional inesperada, ya que
tiene una mayor resistividad que la forma amorfa a una
concentracién equivalente en solucién. Esto es particular-
mente beneficioso para la preparacién de una formulacién
para uso en un atomizador que funciona por los principios
de la electrchidrodindmica (véase mis adelante), ya que es
posible reducir la resistividad en dicha formulacién por la
adicién de, por ejemplo, cloruro sbédico, pero actualmente
no es posible aumentarla. De esta forma, cuanto mayor sea
la registividad de un compuesto cuando se formula en una
solucién, mayor flexibilidad existiri en la eleccién de una
resistividad final para la formulacién.

En el procedimiento puede usarse cualquier disolvente
orgdnico que sea capaz de disolver tanto la 6-[(2,2-

difeniletil) amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1- (2-piridil) -4-piperidil}ureido}etil) -9H-purin-2-

carboxamida amorfa como al menoe un 2% p/p en agua. Los
ejemplos de tal disolvente adecuado incluyen 2-butanona,
acetato de etilo, acetonitrilo, acetato de isopropilo,

isopropanol, acetato de metilo, butan-2-0l y acetato de

metile. Los disolventes orgénicos preferidos son 2-
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butanona, acetato de metilo y acetato de etilo. Son parti-
cularmente preferidos el acetato de metilo y acetato de
etilo.

El contenido de agua de un disolvente organico puede
medirse usando el procedimiento de Karl-Fischer.

Para inducir la cristalizacién a una velocidad pré&cti-
ca es necesaria una temperatura de al menos 50°C.

Habitualmente, la cristalizacién se completari en un
periodo de 24 a 72 horas, pero pueden ser necesarios perio-
dos mayores o menores dependiendo de la eleccitn del disol-
vente y la temperatura.

Una forma cristalina de 6-[(2,2-difeniletil)amino]-9-
(N-etil-p-D-ribofuranosiluronamida)-N- (2-{N'-[1- (2-
piridil) -4-piperidil]lureido}etil) -9H-purin-2-carboxamida
(mencionada en este documento como "el compuesto de la
invenciftn") pueden administrarse sola, pero generalmente se
administraridn en mezcla con un excipiente, diluyente o
vehiculo farmacéuticamente adecuados Beleccionados con
respecto a la ruta de administracitn pretendida y a la
practica farmacéutica convencional.

Por ejemplo, puede administrarse por via oral, bucal o

sublingual en forma de comprimidos, cédpsulas, multi-

particulados, geles, peliculas, &6vulos, elixires, solucio-
nes o suspensiones, que pueden contener agentes ardmatizan-

tes o colorantes, para aplicaciones de liberacién inmedia-
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ta, retrasada, modificada, sostenida, por pulacos o contro-
lada. Tamblén puede administrarse como formas de dosifica-
cién de dispersién réipida o de disolucién rdpida o en forma
de una dispersiém de alta energia o como particulas recu-
biertas. Las formulaciones adecuadas pueden estar en forma
recubierta o no recubierta, seglin se desee.

Tales composiciones farmacéuticas s6lidas, por ejem-
plo, comprimidos, pueden contener excipientes tales como
celulosa microcristalina, lactosa, citrato s6dico, carbona-
to céllcico, fosfato cilcico dib&sico, glicina y almidén
(preferiblemente almidén de maiz, patata o tapioca), dis-
gregantes tales como almidén glicolato sddico, croscarmelo-
sa 86dica y ciertos silicatos complejos, y ligantes de
granulacién tales como polivinilpirrolidona, hidroxipropil-
metilcelulosa (HPMC), hidroxipropilcelulosa (HPC), sacaro-
Ba, gelatina y goma ardbiga. Adicionalmente, pueden in-
cluirse agentes lubricantes tales como estearato de magne-
8io, estearil fumarato sédico, lauril sulfato eédico, acido
estedrico, behenato de glicerilo y talco.

lem 1

Tipicamente, una formulacién de comprimido podria

contener de 0,01 mg a 500 mg de compuesto activo, mientras
gque los pesos de relleno del comprimido pueden variar de
50 mg a 1000 mg. A continuacién se ilustra un ejemplo de

una formulacién para un comprimido de 10 mg:

Ing ie % p/p
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Compuesto de la invencién 10,000°
Lactosa 64,125
Almid6n 21,375
Croscarmelosa s6dica 3,000
Estearato de Magnesio 1,500
Cantidad ajustada de acuerdo con la actividad del
fadrmaco.

Los comprimidos pueden fabricarse mediante un procedi-
miento convencional, por ejemplo, por compresién directa o
por un procedimientoc de granulacién en hiGmedo o en seco.
Los niicleos de los comprimidos pueden recubrirse con recu-
brimientos apropiados.

También pueden emplearse composiciones s6lidas de un
tipo similar como cargas en céipsulas de gelatina o de HPMC.
Los excipientes preferidos a este respecto incluyen lacto-
sa, almidén, una celulosa, azlcar de la leche o un polieti-
lenglicol de alto peso molecular. Para las suspensiones
acuosas y/o elixireas, el compuesto de la invencién puede
combinarse con diversos agentes edulcorantes o aromatizan-
tes, materiales colorantes o tintes, con agentes emulsio-
nantes y/o de suspensién, y con diluyentes tales comoc agua,
etanol, propilenglicol o glicerina, y combinaciones de los
mismos.

El compuesto de la invencién también puede adminis-
trarse por via parenteral, por ejemplo, por via inptraveno-

sa, intra-arterial, intraperitoneal, intratecal, intraven-
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tricular, intrauretral, intraesternal, intracraneal, intra-
muscular o subcutfnea, o puede administrarse por infueién o
por técnicas de inyeccién sin aguja. Para tal administra-
cién parenteral, se usa de la mejor manera en forma de una
solucibén acuosa estéril que puede contener otras sustan-
cias, por ejemplo, un co-disolvente y/o suficientes sales o
glucosa para hacer que la solucién sea isoténica con la
sangre. Las soluciones acuosas deben tamponarse adecuada-
mente (preferiblemente a un pH de 3 a 9), si es necesario.
La preparacién de formulaciones parenterales adecuadas en
condiciones estériles Be consigue f&cilmente por técnicas
farmacéuticas convencionales bien conocidas para los espe-
cialistas en la técnica.

Para la administracién oral o parenteral a pacientes
humanos, el nivel de dosificacién diario del compuesto de
la invencién normalmente serd de 0,00001 a 100 mg/kg,
preferiblemente de 0,0001 a 100 mg/kg (en una eola dosis o
en dosis divididas).

De esta forma, los comprimidos o clpsulas del compues-
to de la invencifn pueden contener de ¢,01 a 500 mg de
compuesto activo para la administracién individual o de dos
© mds de una vez, segln sea apropiado. En cualquier caso,
el médico determinarid la dosificacifn real més adecuada
para cualquier paciente individual, y ésta variard con la
edad, el peso y la respuesta del paciente particular. Las

dosificaciones anteriores son ilustrativas del caso medio.
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Por supuesto, puede haber casos individuales en los que se
requieran intervalos de dosificacién superiores o inferio-
res, y tales intervalos estidn dentro del alcance de esta
invencién.

El compuesto de la invencién también puede adminis-
trarse por via intranasal o por inhalacién y conveniente-
mente pe suministra en forma de un polvo seco (solo o como
una mezcla, por ejemplo, una mezcla con lactosa) desde un
inhalador de polvo secoc o una presentacién de pulverizador
de aerosol desde un recipiente a presitn, bomba, pulveriza-
dor, atomizador (preferiblemente un atomizador que use la
electrohidrodindmica para producir wuna niebla fina) o
nebulizador, con o sin el uso de un propelente adecuado,
por ejemplo, diclorodifluorometano, triclorofluorometano,
diclorotetrafluoroetano, un hidrofluorocalcanoc tal como
1,1,1,2-tetrafluorocetano (HFA 134A [marca comercial]) o
1,1,1,2,3,3,3-heptafluoropropano (HFA 227EA [marca comer-
cial]), didéxido de carbono, un hidrocarburo perfluorado
adicionalmente tal como Perflubron (marca comercial) u otro
gas adecuado. En el caso de un aerosol a presidn, la unidad
de dosificacién puede determinarse proporcionando una
vélvula para suministrar una cantidad medida. El recipiente
a presién, bomba, pulverizador, atomizador o nebulizador
puede contener una solucifn o suspensibm del compuesto
activo, por ejemplo, usando una mezcla de etanol (epcional-

mente, etanol acuoso) o un agente adecuado para dispersar,
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solubilizar o extender la liberacién, y el propelente como
disolvente, que puede contener adem&s un lubricante, por
ejemplo, trioleato de sorbité4n. Las cépsulas, ampollas y
cartuchos (fabricados, por ejemplo, de gelatina o HPMC)
para uso en un inhalador o insuflador, pueden formularse
para contener una mezcla de polvo del compuesto de la
invencién, una base de polvo adecuada tal como lactosa o©
almidén y un modificador del rendimiento tal como 1-
leucina, manitol o estearato de magnesio.

Antes de usarse en una formulacién de polvo seco o en
una formulacién de suspensitn para inhalacién, el compuesto
de la invencién se micronizard hasta un tamafio adecuado
para suministrarse por inhalaci6én (considerado tipicamente
como inferior a 5 micrbSmetros). La produccién de particulas
en un intervalo de tamafios adecuado puede conseguirse por
una serie de procedimientos destructivos, por ejemplo,
trituracién con chorro en espiral, trituraciém con chorro
en lecho fluido o por el uso de una serie de procedimientos
constructivos tales como cristalizacién supercritica de
fluidos o secado por pulverizacibn.

Una formulacién de solucién adecuada para usc en un
atomizador que usa la electrohidrodinamica para producir

una niebla fina puede contener de 1 pg a 10 mg del compues-

to de la invencién por actuacién, y el volumen de actuacidn

puede variar de 1 a 100 pl. Una formulacibn tipirva puede

comprender el compuesto de la invencibén, propilenglicol,
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agua estéril, etanol y cloruro sédico. Pueden usarse disol-
ventes alternativos en lugar de propilenglicol, por ejem-
plo, glicerol o polietilenglicol. A continuaci6én se ilustra

un ejemplo especifico de una formulacién para uso en un

atomizador que usa la electrohidrodindmica:
1 ien Cantidad
Compuesto de la invencién 14,6 mg
Propilenglicol 0,08 ml
Agua estéril ' 0,02 ml
Etanol hasta 1 ml
Cloruro sbSdico cantidad necesaria para

ajustar la resistividad

a 1100 Ohm-m
Las formulaciones de aerosol o de polvo seco preferi-
blemente se dipponen de forma que cada dosis medida o

"presién" contenga de 1 a 4000 pg del compuesto de la

invencién para suministrarse al paciente. La dosis diaria

total con un aerosol estari en el intervalo de 1 pg a 20

mg, que pueden administrarse en una sola dosis o, més
habitualmente, en desis divididas a lo largo del dia.

Como alternativa, el compuesto de la invencién puede
administrarse en forma de un supositorio o supositorio
vaginal, o puede aplicarse tépicamente en forma de una
locibn, solucién, crema, pomada o polvo fino. El compuesto
de la invencién también puede administrarse por via dérmi-

ca o transdérmica, por ejemplo, por el uso de un parche
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cutineo. También puede administrarse por via pulmonar,
vaginal o rectal.

Para la aplicacién tépica en la piel, el compuesto de
la invencién puede formularse como una pomada adecuada que
contiene el compuesto activo suspendido o disuelto en, por
ejemplo, una mezcla con uno o mis de los siguientes:
aceite mineral, vaselina liquida, vaselina blanca, propi-
lenglicol, compuesto de polioxietileno y polioxipropileno,
cera emulsionante y agua. Como alternativa, puede formu-
larse como una locién adecuada o crema, suspendida o
disuelta en, por ejemplo, una mezcla de uno o mis de los
siguientes: aceite mineral, monoestearato de sorbitdn, un
polietilenglicol, parafina liquida, polisorbato 60, ceras
de ésteresn cetilicos, alcohol cetearilico, 2-
octildodecanol, alcohol bencilico y agua.

El compuesto de la invencién también puede usarse en
combinacién con una ciclodextrina. Se sabe que las ciclo-
dextrinas forman complejos de inclusién y complejos que no
son de inclusibén con moléculas de farmacos. La formacién de
un complejo de f&rmaco-ciclodextrina puede modificar las
propiedades de solubilidad, velocidad de disolucib6n, bio-
disponibilidad y/o estabilidad de una molécula de fé&rmaco.
Losa complejos de farmaco-ciclodextrina generalmente son
Gtiles para la mayoria de las formas de dosificacién y vias
de administracién. Como alternativa a la formacién directa

de complejos con el fa4rmaco, la ciclodextrina puede usarse
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como aditivo auxiliar, por ejemplo, como un vehiculo,

diluyente o solubilizante. Las ciclodextrinas usadas m&s

cominmente mon las ciclodextrinas alfa, beta y gamma, y se

describen ejemplos adecuados en los documentos WO-A-
5 91/11172, WO-A-94/02518 y WO-A-98/55148.

Se apreciard que todas las referencias en este docu-
mento al tratamiento incluyen el tratamiento curativo,
paliativo y profiléctico.

La forma crisetalina de 6-[(2,2-difeniletil)amino]-9-

10 (N-etil-p-D-ribofuranosiluronamida)-N-(2-{N'-{1-(2-
piridil) -4-piperidil]ureido}etil) - 9H-purin-2-carboxamida
proporcionada por 1la presente invencidén, opcionalmente
puede formularse en combinacifn con otros compuestos farma-
colSgicamente activos. Las combinaciones preferidas para

15 uso en el tratamiento de la enfermedad obstructiva de las
vias reepiratorias y otras enfermedades inflamatorias
incluyen (a) una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- {(N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

20 carboxamida y (b) un corticosteroide, un agonista P2 adre-

nérgico o un compuesto anticolinérgico. Los ejemplos de
agonistas P2 adrenérgicos preferidos son el salmeterocl y el
formoterecl. Son ejemplos de compuestos anticolinérgicos
preferidos las sales de tiotropio, ipratropio y oxitropio.

25 De eata forma, la invencién proporciona:



10

15

290

(i)

17

una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-B-D-
ribofuranosiluronamida)-N- (2- {N'-[1- (2-piridil) -
4-piperidil]ureido}etil) -9H-purina-~2-carboxamida;
un proceso para la preparacién de una forma de
6-[{2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -

4-piperidil]lureido}etil) -9H-purin-2-carboxamida;

(iii) una composicién farmacéutica que incluye una for-

(iv)

(v)

ma cristalina de 6-[(2,2-difeniletil)amino]-9-(N-
etil-p-D-ribofuranosiluronamida}-N- (2-{N'-[1- (2~
piridil) -4-piperidillureido}etil) -9H-purin-2-
carboxamida junto con un excipiente, diluyente o
vehiculo farmacéuticamente aceptable;

una forma cristalina de 6-0(2,2-
difeniletil)amino] -9- {N-etil-B-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -
4-piperidillureido}etil) -9H-purin-2-carboxamida
para uso como un medicamento;

una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2- {N'- [1- (2-piridil) -
4-piperidi1]ureido}etil)-9H=purin-2-carbo¥amida

para usc como un medicamento que tiene actividad
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agonista del receptor A2a;

(vi) una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -
4-piperidillureido}etil) -9H-purin-2-carboxamida
para uso como un agente antiiflamatorio;

(vii)una forma cristalina de 6-[(2,2-

difeniletil)amino) -9- (N-etil-B-D-
ribofuranosiluronamida) -N- (2-{N’-[1- (2-piridil) -
4-piperidil]ureido}etil) -9H-purin-2-carboxamida
para uso como un medicamento para el tratamiento

de una enfermedad respiratoria;

(viii) una forma cristalina como en (vii), donde 1la

(ix)

enfermedad se selecciona entre el grupo compuesto
por el sindrome de insuficiencia respiratoria en
adultos (ARDS), bronquitis, bronquitis crénica,
enfermedad pulmonar obstructiva crénica, fibrosis
quistica, asma, enfisema, bronquiectasia, sinusi-
tis crénica y rinitis;

una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-f-D-
ribofuranosiluronamida) -N- {(2- {N'- [1- (2-piridil) -
4-piperidil]ureido}etil)-9H-purin-2-carboxamida
para uso como un medicamento para el tratamiento

del choque séptico, la disfuncién eréctil wmascu-
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lina, la infertilidad de factor masculino, la in-
fertilidad de factor femenino, la hipertensién,
la apoplejia, la epilepsia, la isquemia cerebral,
la enfermedad vascular periférica, la lesién de
reperfusidn post-isquémica, la diabetes, la ar-
tritis reumatoide, 1la esclerosis miGltiple, 1la
psoriasis, la dermatitis, la dermatitis alérgica,
el eccema, la colitis ulcerosa, la enfermedad de
Crohn, la enfermedad inflamatoria del intestino,
la gastritis producida por Heliobacter pylori, la

gastritis no producida por Heliobacter pylori,

lesiones en el tracto gastrointestinal inducidas
por farmacos antiinflamatorios no esteroideos o
un trastorno psicdtico, o para la curaci6én de he-

ridas;

el uso de una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-
ribofurancsiluronamida) -N- (2- {N’- [1~ (2-piridil) -
4-piperidil]ureido}etil) -9H-purin-2-carboxamida
para la fabricacién de un medicamento que tiene
actividad agonista del receptor A2a;

el uso de una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'-[1- (2-piridil) -

4-piperidillureido}etil) -9H-purin-2-carboxamida
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para la fabricacién de un agente antiinflamato-

rio;

(xii)el wuso de una forma cristalina de 6-[(2,2-

difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -
4-piperidil]ureido}etil) -9H-purin-2-carboxamida
para la fabricacitn de un medicamento para el

tratamiento de una enfermedad respiratoria;

(xiii) uso como en (xii}, donde la enfermedad se se-

lecciona entre el grupo compuesto por el sindrome
de insuficiencia respiratoria en adultoa (ARDS),
bronquitis, bronquitis crénica, enfermedad pul-
monar obstructiva crénica, fibrosis quistica,
asma, enfisema, bronquiectasia, sinusitis créni-

ca y rinitis;

(xiviel uso de una forma cristalina del compuesto de

6-{(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2- {N'- [1- (2-piridil) -
4-piperidil]ureido}etil) -9H-purin-2-carboxamida
para la fabricacién de un medicamento para el
tratamiento del choque 8séptico, 1la disfuncidn
eréctil masculina, la infertilidad de factor mas-
culino, la infertilidad de factor femenino, 1la
hiperteneifén, la apoplejia, la epilepsia, la is-

quemia cerebral, la enfermedad vascular periféri-
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ca, la lesibn de reperfusidn post-isquémica, la
diabetes, la artritis reumatoide, la esclerosis
miltiple, la psoriasis, la dermatitis, la derma-
titis alérgica, el eccema, la colitis ulcerosa,
la enfermedad de Crohn, la enfermedad inflamato-
ria del intestino, la gastritis producida por He-
liobacter pylori, la gaetritis no producida por
Heliobacter pylori, lesiones en el tracto gas-
trointestinal inducidas por farmacos antiinflama-
torics no esteroideos o un trastorno psicédtico, o
para la curacién de heridas;

un procedimiento de tratamiento de un mamifero,
incluyendo un ser humano, c¢on un agonista del re-
ceptor A2a, que incluye el tratamiento de dicho
mamiferc con una cantidad eficaz de una forma
cristalina de 6-[(2,2-difeniletil)amino] -9- (N-
etil-p-D-ribofuranogiluronamida) -N- (2-{N’-[1- (2-
piridil) -4-piperidil]ureido}etil)-9H-purin-2-

carboxamida;

(xvi)un procedimiento de tratamiento de un mamifero,

incluyendo un ser humano, para tratar una enfer-
medad inflamatoria, que incluye el tratamiento de
dicho mamifero con una cantidad eficaz de una
forma cristalina de 6-[(2,2-difeniletil)amino]-9-

(N-etil-p-D-ribofuranosiluronamida)-N- (2-{N'-[1-
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(2-piridil) -4-piperidillureido}etil)-9H-purin-2-
carboxamida;

(xvii)un procedimiento de tratamiento de un mamifero,
incluyendo un ser humano, para tratar una enfer-
medad respiratoria, que incluye el tratamiento
de dicho mamifero con una cantidad eficaz de una
forma cristalina de 6-[(2,2-difeniletil)amino] -9-
(N-etil-p-D-ribofuranosiluronamida) -N- (2-{N'- [1-
(2-piridil) -4-piperidillureido}etil) -9H-purin-2-
carboxamida;

(xviii)un procedimiento como en ({(xvii), donde la en-
fermedad se selecciona entre el grupo compuesto
por el sindrome de insuficiencia respiratoria en
adultos (ARDS), bronquitis, bronquitis crénica,
enfermedad pulmonar obstructiva crbnica, fibrosis
quistica, asma, enfisema, bronquiectasia, sinusi-
tis crénica y rinitis; y

(xix)un procedimiento de tratamiento de un mamifero,
incluyendo un ser humano, para tratar el choque
séptico, la disfuncién eréctil masculina, la in-
fertilidad de factor masculino, 1la infertilidad
de factor femenino, la hipertensién, la apople-
jia, la epilepsia, la isquemia cerebral, la en-
fermedad vascular periférica, la lesidn de reper-
fusibn post-isquémica, la diabetes, 1la 'artritis

reumatoide, la esclerosis miGltiple, la psoriasis,
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la dermatitis, la dermatitis alérgica, el eccema,
la colitis ulcerosa, la enfermedad de Crohn, 1la
enfermedad inflamatoria del intestino, la gastri-
tie producida por Heliobacter pylori, la gastri-
tis no producida por Heliobacter pylori, lesiones
en el tracto gastrointesatinal inducidas por far-
macos antiinflamatorios no esteroideos o un tras-
torno pseicbtico, o para la curaciédn de heridas,
que incluye el tratamiento de dichc mamifero con
una cantidad eficaz de una forma cristalina de 6-
[(2,2-difeniletil)amino] ~9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'-[1- (2-piridil) -
4-piperidillureido}etil) -9H-purin-2-carboxamida.

Loe siguientes Ejemplos ilustran la invencién:

Ejemplo 1

Se cargbé cristalina de 6-[(2,2-difeniletil)amino]-9-

{N-etil-p-D-ribofuranosiluronamida) -N- (2-{N’'- [1-(2-

piridil) -4-piperidil]ureido}etil) -9H-purin-2-carboxamida

" amorfa (5,0 g, 0,0064 mol) en un recipiente equipado con

20

25

una varilla agitadora recubierta de Teflon (marca comer-
cial), un termémetro y un condensador. Despu&s se afiadi6
una solucién de agua al 2% p/p en 2-butanona (50 ml) y la
mezcla resultante se calentd a 69-71°C con agitacién en una
atmésfera de nitrégeno, dando una solucidén inicialmente

transparente. Después de 24 horas a esta temperatura, se
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habia formado una suspensifn blanca mbévil. La temperatura
de la mezcla después se redujo a 59-61°C y se continubé
agitando durante 24 horas méds. Después, la mezcla se enfrié
a temperatqra ambiente durante 30 minutos y se agitd a esta
temperatura durante 1 hora. Después, el s6lido Be recogid
por filtracién y después la torta de filtro se lavé con 2-
butanona (50 ml). Después, el s8blido ase secd a 50°C a
presién reducida durante 48 horas, dando el compuesto del
titulo en forma de cristales incoloros (3,99 g) que conte-
nian aproximadamente un 1% en peso de 2-butanona segfin
indic6é el an&lisis por 'H-RMN. Antes de obtener los datos de
caracterizacién adicionales, el material formado de esta
forma se pecd adicionalmente a 50°C a presidén reducida
durante 5 dias, dando cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1- (2-piridil) -4-piperidillureido}etil) -9H-purin-2-
carboxamida. que contenfa aproximadamente un 0,5% en peso
de 2-butancna. La medida del contenido de agua de este
material mostré que también contenia un 1,6% en peso de
agua. El secado adicional a una temperatura elevada redujo
adicicnalmente los niveles de 2-butanona presente, demoe-
trando asi gue probablemente la 2-butanona no es una parte
intrineeca de la estructura cristalina, sino que se queda
atrapada en los canales de la estructura del cristal.

La forma cristalina producida por los procedimientos



10

15

20

25

25

descritos anteriormente tiene las siguientes caracteristi-

cas:
Egpectr ria de baja r idn

Ionizacién quimica a presién atmosférica positiva: w/z
[MH'] 778.
Egpect fa RMN rotén

(300 MHz, d4,-DMSO, 30°C) &: 8,80 (0,8H, t a), 8,67
(0,2H, s a), 8,53 (0,2H, & a), 8,48 (0,8H, s), 8,28 (1H, t
a), 8,10-8,02 (1,8H, m), 7,84 {(0,2H, B8 a), 7,50-7,30 (5H,
m), 7,26 (4H, t), 7,14 (2H, t), 6,75 (1H, d4), 6,56 (1H,
dd), 6,11-5,82 (3H, m), 5,65 (iH, m), 5,60-5,45 (1H, m},
4,80-4,50 (2,4H, m), 4,40-3,95 (5,6H, m), 3,67-3,55 (1H,
m), 3,40-3,10 (6H, m (parcialmente oscurecido por el pico
de agua)), 3,00-2,65 (2H, m), 1,74 (2H, 4 a), 1,30-1,16
(2H, q a), 0,98 (3H, t).

La adquisicién de espectro de 'H-RMN a 70°C ocasiona la
desaparicién de sefiales atribuibles a la observacifén de mis

de un conférmero a 30°C.

Egpectroscopia infrarroia

El espectro infrarrojo se adquirié usando un espectré-
metro Nicolet 360 Avatar FT-IR equipado con un detector d-
TGS y un accesorio ATR de un 86lo diamante de reflexibn
(Golden Gate™). La muestra se prepard poniendo aprox. 0,5
mg de muestra sobre el cristal ATR de diamante y asegqurando

un buen contacto entre la muestra y el cristal aplicando
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presién a través de un yunque con un mecanismo de control
de la presifn acumulada. El1 espectro Be registrd a una
resolucién de 4 cm™ usando 32 barridos de fondo y 32 barri-
dos de muestra con una funcién de apodizacifén Happ Genzel.

Los picos principales se registraron a 3478, 3395,
3375, 3301, 3060, 3024, 2971, 2943, 1657, 1639, 1597, 1552,
1527, 1494, 1475, 1468, 1456, 1434, 1405, 1374, 1351, 1324,
1310¢, 1300, 1233, 1220, 1163, 1150, 1123, 1113, 1102, 1078,
1054, 1000, 976, 947, 832, 909, 864, 813, 777, 759, 734,
699, 683 y 667 cm.

Difraccibébn de rayog X de cristales fingﬁ (PXRD)

El patr6n de difraccitn de rayos x de cristales finos
se determiné usando un difractémetro de rayos x de crista-
les finos SIEMENS D5000 equipado con un cambiador de mues-
tras automdtico, un goniémetro theta-theta, ranuras de
divergencia de haces automiticas, un monocromador secunda-
rio y un contador de centelleo. La muestra se prepard para
el andlisis empagquetando el polvo en un soporte de muestra
de disco de silicio. La muestra se hizo girar mientras se
irradiaba con rayos X K-alfa, de cobre (longitud de onda =
1,5406 Angstrom), funcionando el tubo de rayos X a 40 kV/40
mA. El andlisis se realizb6 con el gonibémetro funcionando en
un modo de exploraciédn por etapas fijado para un recuento

de 5 segundos por etapa 0,02° sobre un intervalo dos theta

de 4° a 45°.
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El patrén de difraccién obtenido se muestra en la
Figura 1.

En la Tabla 1 se resumen las intensidades de los picos
guperiores al 5%. En la Tabla 1, "Angulo 2-Theta" ge refie-
re a la distancia interplanar del cristal, y a la intensi-

dad se proporciona como un porcentaje del pico mayor (1/1,).

Tabla 1

‘Angulo [Inten-| Angulo [Inten-| Angulo [Inten-| Angulo [Inten-

2~ sidad 2- sidad 2- sidad 2- sidad
Theta® % Theta® 3 Theta® % Theta® ¥
5,185 22,9 17,099 27,4 24,861 29,5 33,17'_7 13,8
6,647 96,0 17,369 23,8 24,966 29,5 | 33,596 18,3
8,232 [ 23,7 [ 17,908 | 35,6 | 25,795 | 26,9 | 34,484 | 18,2
9,131 11,3 18,517 | 35,8 | 26,214 | 24,4 | 35,048 | 16,2
9,794 15,4 | 18,753 | 29,0 | 26,570 | 21,4 | 35,399 | 13,7
10,702 10,1 19,414 62,3 26,949 | 40,8 | 35,704 14,2
11,370 16,1 20,079 | 35,3 27,054 38,5 | 36,797 | 17,1
12,495 6,3 20,418 100 27,308 28,3 37,819 | 15,4
13,494 | 30,1 21,357 | 38,0 27,776 | 21,2 38,667 16,6
14,393 7.8 21,696 77,7 | 28,718 25,1 | 39,568 12,8
14,536 6,8 22,455 | 28,3 28,991 | 24,4 | 40,463 12,9
14,899 8,1 23,187 | 65,2 | 29,854 | 43,7 | 40,929 | 17,6
15,148 10,1 | 23,697 | 27,0 | 30,581 | 16,7 41,4'73‘ 16,2
15,369 9,9 24,030 15,0 | 31,142 15,6 | 42,455 | 14,5
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16,111 33,5 | 24,755 | 28,5 | 32,517 | 17,2 | 43,347 | 14,5

16,439 | 30,2

Como apreciarid el cristalSgrafo especializado, las
intensidades relativas de los diversos picos indicados en
la Tabla 1 pueden variar debido a varios factores tales
como, por ejemplo, los efectos de orientacién de los cris-
tales en el haz de rayos X, la pureza del material a anali-
zar o el grado de cristalinidad de la muestra. Las posicio-
nes de los picos también pueden cambiar por wvariaciones en
la altura de la muestra, pero las posiciones de los picos
permanecerdn sustancialmente como se define en la Tabla 1.

El cristalbgrafo especializado también apreciard que
las mediciones realizadas usando una longitud de onda
distinta producirdn cambios diferentes de acuerdo con 1la
ecuacibén de Bragg
-nA = 2d sin O.

Se considera que tales patrones de PXRD adicionales
generados por el uso de longitudes de onda altermativas son
representaciones alternativas del patrSn de PXRD del mate-
rial cristalino de la presente invencién y‘que, como tales,
estdn dentro del alcance de la presente invencién.

Calorim loracibén Di ial (DSC

La calorimetria de exploracién diferencial se realizé

usando un instrumento Perkin Elmer DSC-7 equipado con un

cambiador de muestras automdtico. Se introdujeron aproxima-
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damente 3 mg de muestra pesados de manera precisa en un
recipiente de aluminio de 50 microlitros y el recipiente se
cerr6 herméticamente con una tapa perforada. lLas muestras

se calentaron a 20°C/minuto a una temperatura dentro del
intervalo de 40°C a 250°C purgando con gas nitrégeno.

Los resultados se muestran en la Figqura 2. El interva-
lo de fusibén es de aproximadamente 185-195°C.
Andligis termogravimétrico (TGA)

El andlisis termogravimétrico se realizé usando un
ingtrumento Perkin Elmer Pyrisl TGA equipado con un cambia-
dor de muestras automitico. Se introdujeron aproximadamente
8 mg pesados de manera precisa en unrecipiente cerémico. La
muestra se calenté a 20°C/minuto a una temperatura en el
intervalo de 25 a 350°C purgando con gas nitrégeno.

Los resultados se muestran en la Figura 3.

Ejemplo 2

A 6-[(2,2-difeniletil)amino[-9- (N-etil-p-D-
ribofuranosiluronamida) ~-N- (2-{N'- [1- (2-piridil) -4-
piperidil] -ureido] etil) -9H-purin-2-carboxamida amorfa (66,1
g, 0,85 moles) se le afladié una solucién de agua al 2% v/v
en 2-butanona (660 ml) y la mezcla resultante se calentd a
69-71°C durante 18 horas. Después de este tiempo, se afladié
a la mezcla un crigtal seminal de 6-[(2,2-

difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
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(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida (0,149 g) y se continué agitando a 69-71°C
durante 8 horas. La temperatura de la mezcla después se
redujo a 59-61° y se continudé agitando a esta temperatura
durante 64 horas. Después, la suspensién resultante ge
enfrié a temperatura ambiente y el sdlido se recogié por
filtracién. La torta de filtro se lavd con 2-butanona (2 x
100 ml) y el ablido resultante se secd a 60°C al vacio

durante 60 horas y después a B80°C al vacfo durante 72

-horas, dande un s6lido cristalino (35,72 g) que contenia

pequefias cantidades de 2-butanocna. Los datos analiticos
recogidos para el producto el producto, incluyendo 1la
caracterizacién por difraccién de rayos x de cristales
finoa fueron conasistentes con los datos descritos en el
Ejemplo 1.
Ejemplo 3

Se agitdé acetato de etile (25 ml) con agua desionizada
(10 ml) a temperatura ambiente y la fase orginica se
recogi6, dando un solucién de acetato de etilo que Be

paturd con agua. Se cargd 6-[(2,2-difeniletil)amino] -9- (N-
etil-p-D-ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -4-
piperidil]lureido}etil) -9H-purin-2-carboxamida amorfa en un

recipiente equipado con una barrilla de agitacién magnética

cubierta con Teflon® y un condensador. Después se afladib

una solucidén de acetato de etilo que se habia saturado con
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agua como se ha preparado anteriormente (10 ml) al s6lido
amorfo y la mezcla resultante se calentd a 55-60°C en una
atmGsfera de nitrSgeno. Después se afiadi6é un cristal
seminal {aproximadamente 0,005 g) de 6~[(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosilurcnamida) -N-
(2-{N'-[1-(2-piridil) -4-piperidil]lureido}etil) -9H-purin-2-
carboxamida cristalina y la mezcla resultante se agitd a
55-60°C durante 3 dias, tiempo durante el cual se formé una
suspensiém. Después, la mezcla se enfrié a temperatura
ambiente y el s6lido se recogib6 por filtracién. Después, la
torta de filtro se lavdé con acetato de etilo (2 x 5 ml) y
el s6lido resultante se secé a 50°C durante 24 horas, dando
un 86lido cristalino (0,898 g) gque contenia pequefias
cantidades de cloruro sefdico (presente inadvertidamente en
el material de partida y posteriormente retirado por
filtracién con el producto) y acetato de etilo. Los datos
analiticos recogidos para el producto, incluyendoe la
caracterizacién por difraccién de rayos x de cristales
finos fueron consistentes con los datos descritos en el
Ejemplo 1, con la excepcién se que habfia una pequefia
cantidad de c¢cloruro sédico.
Ejemplo 4

Una solucién de agua al 2% v/v en acetonitrilo se
prepars por digolucién de agua desionizada (2,0, ml) en

acetonitrilo y después llevando el volumen hasta 100 ml con
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acetonitrilo. Se «cargd 6-[(2,2-difeniletil)amino]-9- (N-
etil-p-D-ribofuranosiluronamida)-N-(2-{N'-[1-(2-piridil) -4-

piperidillureido}etil) -9H-purin-2-carboxamida amorfa (1,0
g, 0,0013 mol) en un recipiente equipado con una varilla de

agitacién magnética cubierto con Teflon® y un condensador.

Después, se afladié una solucién de agua en acetonitrilo
preparada como anteriormente (10 ml) al sblido amorfo y la
mezcla resultante se calentS a 55-60°C en una atmSsfera de
nitrégeno. Después 8e afiadié un cristal seminal
(aproximadamente 0,005 g) de 6-[(2,2-difeniletil)amino]-9-
(N-etil-p-D-ribofuranosiluronamida) -N- (2-{N'- {1- (2~

piridil) -4-piperidil]ureido}etil) -9H-purin-2-carboxamida
cristalina Yy la mezcla resultante Bse agit6 a 55-60°C
durante 3 dias, tiempo durante el cual se formé una
suspengifn espesa. Después, la mezcla s8e enfrié a
temperatura ambiente y se afiadié mis acetonitriloc (10 ml).

Después, el sélido se recogié por filtracién. Después, la

. torta de filtro se lavd con acetonitrilo (2 x 5 ml) y se

secé a 50°C durante 24 horas, dando un 86lido cristalino
(0,866 g) dque contenia pequeflas cantidades de cloruro
86dico (presente inadvertidamente en el material de partida
Y posteriormente retirado por filtracidén con el producto) y
acetonitrilo. Ilos datos analiticos recogidos para el
producto, incluyendo la caracterizaciébn por difra;ccién de

rayos X de cristales finos fueron conesistentes con los
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datos descritos en el Ejemplo 1 con la excepcién de que
habfa una pequefia cantidad de cloruro sddico.
Eiemplo 5

Se agitd acetato de isopropilo (25 ml) con agua
desionizada (10 ml) a temperatura ambiente y 1la fase
organica se recogi6, dando una solucién de acetato de
isopropilo que ge satur® con agua. Se cargd 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-~D-ribofuranosiluronamida) -N-
(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil)-9H-purin-2-
carboxamida amorfa en un recipiente equipado con una

barrilla de agitacién magnética cubierta con Teflon® y un

condensador. Después se afiadié una soluci6én de acetato de
isopropilo, que se satur6 con agua como se ha preparado
anteriormente (10 ml) al s86lido amorfo y 1la mezcla
resultante ese calent6 a 55-60°C en una atmésfera de
nitrégeno. Después Be afiadié un cristal seminal
(aproximadamente 0,005 g) de 6-[(2,2-difeniletil)amino] -9-
(N-etil-p-D-ribofuranosiluronamida) -N- (2-{N'-[1-{2-

piridil) -4-piperidil]ureido}etil) -9H-purin-2-carboxamida
cristalina y la mezcla resultante se agité a 55-60°C
durante 3 dfias, tiempo durante el cuales form& una
suspensién. Después, la mezcla se enfrié a temperatura
ambiente y el s6lido sBe recogi6 por filtraciédn. Después, la
torta de filtro se lavé con acetato de iaopropandl (2 x 5

ml) y se secd a 50°C durante 24 horas, dando un sbélido
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cristalino incoloro (0,455 g) que contenia pequefias
cantidades de cloruro s6dico (presente inadvertidamente en
el material de partida y posteriormente retirado por
filtracién con el producto) y acetato de isopropanol. Los
datos analiticos recogidos para el producto, incluyendo la
caracterizacién por difraccién de rayos x de cristales
finos fueron consistentes con los datos descritos en el
Ejemplo 1, con 1la excepcién de que habfa pequefias
cantidadee de cloruro sé&dico.
Eiemplo 6

Se prepar6 una solucién de agua al 2% v/v en
isopropanol por disolucién de agua desionizada (2,0 ml) en
isopropanol y después llevando el volumen hasta 100 ml con
isopropanol. Se cargd 6-[(2,2-difeniletil)amino] -9- (N-
etil-p-D-ribofuranosiluronamida) -N- (2-{N'-[1-(2-piridil) -4-
piperidillureido}etil) -9H-purin-2-carboxamida amorfa (1,0
g, 00,0013 moles) en un recipiente equipado con una barrilla

de agitacién wmagnética cubierta con Teflon® y un

condensador. Despué&s se afiadié una solucién de agua al 2%
en isopropanol preparada como anteriormente (10 ml) al
s6lido amorfo y la mezcla resultante se calentd a 55-60°C
en una atmSsfera de nitrégeno. Después se afiadié un

cristal seminal (aproximadamente 0,005 g) de 6-[(2,2-

difeniletil)amino] -9~ (N-etil-p-D-ribofuranosiluronamida) -N-

(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
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carboxamida cristalina y la mezcla resultante se agitd a
55-60°C durante 8 dias, tiempo durante el cual se formé una
suspensién. Después, la mezcla se enfrié a temperatura
ambiente y el sélido se recogid por filtracién. Después, la
torta de filtro se lavé con isopropanocl (2 x 5 ml} y se
secd a 50°C durante 24 horas, dando un s6lido cristalino
incoloro (0,866 g) que contenfa pequeflas cantidades de
cloruro sédico (presente inadvertidamente en el material de
partida y poateripme-nte retirado por filtracién con el
producto) e isopropancl. Los datos analiticos recogidos
para el producto, incluyendo la caracterizacién por
difraccién de rayos x de cristales finos fueron
consistentes con los datos descritos en el Ejemplo 1, con
la excepcién de que habfa una pequefia cantidad de cloruro
s6dico.
Ejenmplo 7

Se cargd 6-[(2,2-difeniletil)amino[-9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N'- [1- (2-piridil) -4-
piperidil] -ureidol etil) -9H-purin-2-carboxamida amorfa (1,0
g, 0,0013 moles) en un recipiente equipado con una barrilla

de agitacién magnética cubjierta con Teflon® y un

condensador. Después, a este s86lido amorfo se le afiadid
acetato de metilo (10 ml) y agua desionizada (0,20 ml) y
la mezcla resultante se calentd a 55-60°C en una ‘atmbafera

de nitrégeno. Después 8Be afiadid un cristal seminal

&
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(aproximadamente 0,005 g) de 6-[(2,2-difeniletil)amino]-9-
(N-etil-B-D-ribofuranosiluronamida) -N- (2-{N'-[1- (2~

piridil) -4-piperidil]ureido}etil) -9H-purin-2-carboxamida
cristalina y la mezcla resultante se agit6 a 55-60°C
durante 24 horas, tiempo durante el cual se form6 una
suspensién. Despufs, la mezcla se enfrid a temperatura
ambiente y el s6lido se recogié por filtracién. Después, la
torta de filtro se lavd con acetato de metilo (2 x 5 ml) y
se gecd a 50°C durante 24 horas, dando un s6lido cristalino
incoloro (0,860 g) que contenia pequefias cantidades de
cloruro s6dico (presente inadvertidamente en el material de
partida y posteriormente retirado por filtracién con el
producto) Yy acetato de metilo. Los datos analiticos
recogidos para el producto, incluyendo la caracterizacidn
por difraccién de rayos x de cristales finos fueron
consistentes con los datos descritos en el Ejemplo 1, con

la excepcifn de que habia una pequefla cantidad de clorurc

s6dico.
Eijemplo 8

Se cargd 6-[(2,2-difeniletil)amino[-9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2- {N' - [1- (2-piridil) -4-
piperidil] -ureido]etil) -9H-purin-2-carboxamida amorfa (1,0
g, 0,0013 moles) en un recipiente equipado con una barrilla
de agitacién magnética cubierta con Teflon® y un

condensador. Después, a este B6lido amorfo se la afiadié
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butan-2-ol (10 ml) y agua desionizada (0,20 ml) y la mezcla
regultante se calentdé a 55-60°C en una atmbésfera de
nitrégeno. Después ge ailadié wun cristal seminal
(aproximadamente 0,005 g) de 6-{(2,2-difeniletil)amino]-9-
(N-etil~p-D-ribofuranosiluronamida) -N- (2- {N'- [1- (2-
piridil)-4-piperidillureido}etil)-9H-purin-2-carboxamida
cristalina y 1la mezcla resultante se agité a 55-60°C
durante 3 semanas, tiempoc durante el cual se formd
lentamente una suspensién. Después, la mezcla se enfrid a
temperatura ambiente vy el 86lido se recogid por
filtracién. Después, la torta de filtro se lavé con butan-
2-0l (2 x 5 ml) y se sec6 a 50°C durante varios dias, dando
un 86lido cristalino incoloro {0,860 g) que contenia
pequefias cantidades de cloruro s6dico (presente
inadvertidamente en el material de partida y posteriormente
retirado por filtracién con el producto) y acetato de
metilo. Los datos analiticos recogidos para el producto,
incluyendo la caracterizacién por difraccién de rayos x de
cristales fincs fueron consistentes con los datos descritos
en el Ejemplo 1, con la excepcifn de que habia una pequeifia
cantidad de cloruro sédico.
Ejemplo 9

A una suspensién agitada de 6-[(2,2-
difeniletil)amino] -9- (N-etil-2,3-0-isopropilideno-f-D-

ribofuranosiluronamida) -N- (2- {N'-{1-(2-piridil) -4-
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piperidil]ureido}etil) -9H-purin-2-carboxamida (200 g, 0,245
moles) (véase el documento WO-A- 01/94368) en agua
desionizada (1000 ml) se le afiadi6 &cido metanosulfdnico
(17,5 ml, 0,269 moles) en una atmésfera de nitrégeno.
Después, la mezcla resultante se calentd a temperaturas de
hasta 95°C y se agitd a este intervalc de temperatura
durante aproximadamente 5 horas, tiempo durante el cual se
consumié todo el material de partida. Después, la reaccién
ge interrumpi& por la adicién de una sclucién acuoesa al 10%
p/p de fosfato 4&cido disédico heptahidrato (82 ml) vy
degpués la solucidn resultante se enfrié a temperatura
ambiente, después de lo cual se afiladid acetato de metilo
(2000 ml). Después, a la mezcla resultante se le afiadié
lentamente una solucién acuosa al 10% p/p de fosfato #&cido
diebdico heptahidrato (1300 ml) con agitacién vigorosa.
Después, las fases se dejaron separar y la fase orgénica se
lavé con una solucién acuosa al 2% p/p de fosfato didcido
s6dico heptahidrato (200 ml). Después de dejar que las
fases se separaran, la capa orgéinica se recogid y se afladid
acetato de metilo adicional (1000 ml). La mezcla resultante
degpués Bse destild azeotrdpicamente, se secd por
destilacién a presidn atmosférica en una pequefla cantidad
de agua hasta que la cantidad de agua que quedaba en la
mezcla fue e aproximadamente del 2% p/p por el an&_lisis de
Karl-Fischer. Esto requirié la adicién de mis acetato de

metilo (3000 ml, afiadido en porciones durante la

3>
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destilacién) y se recogié un total aproximadamente 3000 ml
de destilado. Esto dio agua un total de 1,8% p/p en la
mezcla, que después se calentd a reflujo durante 18 horas.
Después se afadié agua desionizada (4 ml) hasta ajustar el
contenido de agua de la mezcla a 2,0% p/p y se continuo
calentando a reflujo durante 24 horas, tiempo tras el cual
se formé una suspensién. La mezcla después se enfrié a
temperatura ambiente y el s6lido se recogié por filtracién.
La torta de filtro se lavd® con una so}ucién al 2% p/p de
agua en acetato de metilo {200 ml después 400 ml) y se secd
a 50°C al vaclio durante 20 horas, dando material cristalino
(155,6 g) que estaba contaminado con pequefias cantidades de
sales inorg@nicas. Una suspensién de este material (153,6
g) en una mezcla de acetato de etilo (1070 ml) y etanol
(460 ml) se calenté a reflujo durante 10 minutos, dando una
solucifn 1ligeramente turbia. Después del enfriamiento a
temperatura ambiente, la mezcla se filtrd, dando un
filtrado transparente que después sBe destilé a presidn
atmosférica. Durante el curso de la destilacidén se afiadid
en porciones acetato de etilo adicional (2900 ml) y se
recogieron un total de 2900 ml de destilado. Hacia el final
de la destilacidén, se necesitd agua desionizada (se afiadid
en 2 porciones 60 ml) para mantener el producto en soclucién
y crear las condiciones necesarias para que se pro?ujera la
cristalizacién. Al final de 1la destilacién, habia

aproximadamente un 2% en moles de etancl y aproximadamente
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un 2,3% p/p de agua presente en la mezcla. Por finea de
conveniencia, la mezcla se dej6 en este momento a
temperatura ambiente durante 60 horas. Después, la mezcla
se calentd a aproximadamente 60°C durante 30 horas, tiempo
durante el cual se form6 una suspensién. Después la mezcla
se enfrld a temperatura ambiente y el sélido se recogié por
filtracién. Después, la torta de filtro se lavé con una
solucién de agua al 2% v/v en acetato de etilo (150 ml y
después 300 ml) y se sec6é al vacfio a 70°C, dando un eélido
crigtalino incoloro (134 q) gque contenia pequefias
cantidades de acetato de etilo reesidual. Los datos
analiticos recogidos para el producto, incluyendo la
caracterizacién por difraccién de rayos x de cristales
finos fueron consistentes con los datos descritos en el
Ejemplo 1.
Ejemplo Comparativo 1

Una muestra de 6-[(2,2-difeniletil)amino]-9-(N-etil-
2,3-0-isopropilideno-p-D-ribofuranosiluronamida) -N- (2- {N' -
[1- (2-piridil) -4-piperidil]lureido}etil)-9H-purin-2-
carboxamida que se habia preparado usando el procedimiento
descrito en el Ejemplo 8 del documento WO-A-01/94368 se
examiné por difraccién de rayos-X de polvo y se encontrd
que no era cristalina. El patrén de difraccién de rayos x
de cristaleg finos se determin® usando un difract{metro de
rayos x de cristales finos SIEMENS D5000 equipado con un

cambiador de muestras automitico, un gonifSmetro theta-
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theta, ranuras de divergencia de haces automiticas, un
monocromador secundario y un contador de centelleo. La
muestra se prepard para el andliesis empaquetando el polvo
en un soporte de muestra de disco de pilicio. La muestra se
hizo girar mientras se irradiaba con rayos X K-alfa, de
cobre (longitud de onda = 1,5406 Angstrom), funcionando el
tubo de rayos X a 40 kV/40 mA. El andlisis se realizé con
el goniSmetro funciocnando en un modo de exploracién por
etapas fijado para un recuento de 5 segqundos por etapa de
0,02° sobre un intervalo dos theta de 4° a 45°.
Ejemplo Comparativo 1

Una muestra de 6-[{2,2-difeniletil)amino]-9- (N-etil-
2,3-0-isopropilideno-p-D-ribofuranosiluronamida)-N- (2- {N' -
[1- (2-piridil) -4-piperidil]ureido}etil)-9H-purin-2-
carboxamida que se habfa preparado usando el procedimiento
descrito en el Ejemplc 35 del documento WO-A-01/94368 Bse
examin® por difraccién de rayos-X de polvo y se encontré

que no era cristalina. El patrén de difraccifén de rayos x

" de cristales finos se determind usando un difractémetro de

rayos X de cristales finos SIEMENS DS000 equipado con un
cambiador de muestras automitico, un gonidmetro theta-
theta, ranuras de divergencia de haces automiticas, un
monocromador secundario y un contador de centelleo. La
muestra se prepard6 para el andlisis empaquetando el polvo

en un soporte de muestra de disco de silicio. La muestra se
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hizo girar mientras se irradiaba con rayos X K-alfa, de
cobre (longitud de onda = 1,5406 Angstrom), funcionando el
tubo de rayos X a 40 kVv/40 mA. El andlisis se realizd con
el goniSmetro funcionando en un modo de exploracién por
etapas fijado para un recuento de 5 segundos por etapa de

0,02° sobre un intervalo dos theta de 4° a 45°.
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Habiendo descrito la invencién como antecede, se declara

como propiedad lo contenido en la siguientes:

I ONES

1. Una forma cristalina de 6-[{2,2-difeniletil)amino] -9-
(N-etil-2,3-0-isopropllideno-p-D-ribofuranosilurcnamida) -N-
(2-{N'-[1-(2~piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida.

2, Una forma cristalina de 6-[(2,2-difeniletil)amino]-9-
(N-etil-2,3-0-isopropilideno-p-D-ribofuranosiluronamida) -N-
{(2-{N'-[1-(2-piridil) -4-piperidil]lureido}etil) ~-9H-purin-2-

carboxamida de acuerdo con la reivindicacién 1, caracteri-
zada por un espectro de infrarrojo de estado s6lido que

muestra bandas de absorcién significativas a v = 3478, 3395,

3375, 3301, 3060, 3024, 2971, 2943, 1657, 1639, 1597, 1552,
1527, 1494, 1475, 1468, 1456, 1434, 1405, 1374, 1351, 1324,
1310, 1300, 1233, 1220, 1163, 1150, 1123, 1113, 1102, 1078,
1054, 1000, 976, 947, 932, 909, 864, B13, 777, 1S9, 734,
699, 683 y 667 cm'. y un patrén de difraccién de rayos-X de
polvo obtenido usando rayos X K-alfa, de cobre (longitud de
onda = 1,5406 Angstrom) que mostraba picos principales a
5,185, 6,647, 8,232, 9,131, 9,794, 10,702, 11,370, 12,495,
13,549, 14,393, 14,536, 14,899, 15,148, 15,369, 16,111,

16,439, 17,099, 17,369, 17,908, 18,517, 18,753, 19,414,
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20,079, 20,418, 21,357, 21,696, 22,455, 23,187, 23,697,
24,030, 24,755, 24,861, 24,966, 25,795, 26,214, 26,570,
26,949, 27,054, 27,308, 27,776, 28,718, 28,991, 29,854,
30,581, 31,142, 232,517, 33,177, 33,596, 34,484, 35,048,
35,399, 35,704, 36,797, 37,819, 38,667, 39,568, 40,463,
40,929, 41,473, 42,455 y 43,347 grados 20.

3. Una composicién farmacéutica que comprende una forma

cristalina de

6-1(2,2-difeniletil)amino] -9- (N-etil-fB-D-

ribofuranosiluronamida) -N- (2-{N'-[1- (2-piridil) -4-

piperidil]ureido}etil) -9H-purin-2-carboxamida,
define en la reivindicacién 1 o la reivindicacidén 2,

c¢on un excipiente,

aceptable.

como ge

junto

diluyente o vehiculo farmacéuticamente

4. Una forma cristalina de 6-[(2,2-difeniletil)amino] -9-

(N-etil-p-D-ribofuranosiluronamida) -N- (2-{N’- [1- (2-
piridil) -4-piperidillureido}etil) -9H-purin-2-carboxamida,
como 8e define en la reivindicacién 1 o la reivindicacidén
2, para uso como un medicamento.

5. El uso de forma cristalina de

una 5'[(212'

difeniletil)amino] -9- (N-etil-B-D-ribofuranosiluronamida) -N-
(2-{N'-[1- (2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida, como se define en la reivindicaciétn 1 o la
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reivindicacidén 2, para la fabricacibén de un medicamento que

tiene actividad agonista del receptor de A2a.

6. El uso de forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) - N-
(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
carboxamida, como se define en la reivindicacién 1 o 1la

reivindicacién 2, para la fabricacién de un agente antiin-

flamatorio.

7. El wuso de una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) -N-
(2-{N'-[1-(2-piridil) -4-piperidil)ureido}etil) -9H-purin-2-
carboxamida, como se define en la reivindicacién 1 o la

reivindicacién 2, para la fabricacién de un medicamento

para el tratamiento de una enfermedad respiratoria.

8. El uso de acuerdo con la reivindicacién 7, en el que
la enfermedad se selecciona entre el grupo compuesto por el
sfindrome de insuficiencia respiratoria en adultos (ARDS),
bronquitis, bronquitis crénica, enfermedad pulmonar obs-
tructiva crénica, fibrosis quistica, asma, enfisema, bron-

quiectasia, sinusitis crénica y rinitis.

9. El uso de una forma cristalina de 6-[(2,2-
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difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) - N-

(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida, como ge define en la reivindicacidén 1 o 1la
reivindicacién 2, para la fabricacién de un medicamento
para el tratamiento del choque sé&ptico, la disfuncién
eréctil masculina, la infertilidad de factor masculino, la
infertilidad- de factor femenino, la hipertensién, la apo-
plejia, la epilepsia, la isquemia cerebral, la enfermedad
vascular periférica, 1la 1lesidn de reperfusién post-
isquémica, la diabetes, la artritis reumatoide, la esclero-
8is mdltiple, la psoriasis, la dermatitis, la dermatitis
alérgica, el eccema, la colitis ulcerosa, la enfermedad de
Crohn, la enfermedad inflamatoria del intestino, la gastri-

tis producida por Heliobacter pylori, la gastritis no
producida por Heliobacter pylori, lesiones en el tracto

gastrointestinal inducidas por f&rmacos antiinflamatorios

no esteroideos o un trastorno psicético, o para la curacién

de heridas.

10. Un procedimiento de tratamiento de un mamifero, inclu-
yendo un ser humano, con un agonieta del receptor A2a, que
incluye el tratamiento de dicho mamifero con una cantidad
eficaz de una forma cristalina de 6-[(2,2-

difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronaiida) -N-

(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-
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carboxamida , como se define en la reivindicacién 1 o la

reivindicacién 2.

11. Un procedimiento de tratamiento de un mamifero, inclu-
yendo un ser humano, para tratar una enfermedad inflamato-
ria, que incluye el tratamiento de dicho mamifero con una

cantidad eficaz de una forma cristalina de 6-[(2,2-
difeniletil) amino] -9- (N-etil-B-D-ribofuranosiluronamida) -N-
(2-{N’-[1- (2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida, comoc se define en la reivindicaciédén 1 o 1la

reivindicacién 2.

12. Un procedimiento de tratamiento de un mamifero,

incluyendo un ser humano, para tratar una enfermedad
regpiratoria, que incluye el tratamiento de dicho mamifero
con una cantidad eficaz de una forma cristalina de 6-[(2,2-

difeniletil)amino] -9- (N-etil-p-D-ribofuranosiluronamida) - N-
(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil) -9H-purin-2-

carboxamida, como se define en la reivindicacién 1 o la

reivindicacién 2.

13. Un procedimiento de acuerdo con la reivindicacidén 12,
donde la enfermedad se selecciona entre el grupo compuesto
por el sindrome de insuficiencia respiratoria en adultos

(ARDS), bronquitis, bronquitis crénica, enfermedad pulmo-
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nar obstructiva crénica, fibrosis quistica, asma, enfise-

ma, bronquiectasia, sinusitis crénica y rinitis.

14. Un procedimiento de tratamiento de un mamifero,
incluyendo un ser humano, para tratar el choque séptico, la
disfuncién eréctil masculina, la infertilidad de factor
masculino, la infertilidad de factor femenino, la hiperten-
8ién, la apoplejia, la epilepsia, la isquemia cerebral, la
enfermedad vascular periférica, la lesién de reperfusién
post-isquémica, la diabetes, la artritis reumatoide, la
esclerosis miltiple, la psoriasis, la dermatitis, la derma-
titis alérgica, el eccema, la colitis ulcerosa, la enferme-
dad de Crohn, la enfermedad inflamatoria del intestino, la

gastritis producida por Heliobacter pylori, la gastritis no
producida por Heliobacter pylori, lesiones en el tracto
gastrointestinal inducidas por fédrmacos antiinflamatorios
no esteroideos o un trastorno psicbdtico, o para la curacibn
de heridas, que incluye el tratamiento de dicho mamifero
con una cantidad eficaz de una forma cristalina de 6-[(2,2-
difeniletil)amino] -9- (N-etil-pB-~D-ribofuranosiluronamida) -N-

(2-{N'-[1-(2-piridil) -4-piperidil]ureido}etil)-9H-purin-2-

carboxamida, como se define en la reivindicacién 1 o 1la

reivindicacién 2.

15. Un procedimiento para la preparacién de una forma



10

15

20

25

74

49

cristalina de 6-[(2,2-difeniletil) amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N’- [1- (2-piridil) -4-
piperidil]ureido}etil) -9H-purin-2-carboxamida que comprende
las etapas de:

(a) disolver 6-[(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida) -N- (2-{N’- [1- (2-piridil) -4-
piperidil]ureido}etil)-9H-purin-2-carboxamida amorfa en un
disolvente org&nico que contiene al menos un 2% p/p de agua
disuelta; y

(b) calentar la solucién obtenida de esta forma a una

temperatura de al menosa 50°C hasta que se produzca 1la

cristalizacién.

16. Un procedimiento de acuerdo con la reivindicacién 15,
en el que el disolvente orgdnico es 2-butanona, acetato de
etilo, acetonitrilo, acetato de isopropilo, isopropanol,

acetato de metilo, butan-2-0l o acetato de metilo.

17. Un procedimiento de acuerdo con la reivindicacién 15,
en el que el disolvente orginico es 2-butanona, acetato de

metilo o acetato de etilo.

18. Un procedimiento de acuerdo con una cualquiera de las
reivindicaciones 15 a 17, en el que el contenido de agua

del disolvente orginico es del 2% v/v.
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19., Un procedimiento de acuerdo con una cualquiera de las
reivindicaciones 15 a 18, en el que la sBolucifn se calien-

ta a 50-80°C.
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FORMA DE FARMACO CRISTALINA -

Resumen de la invencibn

La presente invencién ge refiere a una forma cristali-
na de 6-[(2,2-difeniletil)amino] -9- (N-etil-p-D-
ribofuranosiluronamida)-N- (2-{N'- [1- (2-piridil) -4-
piperidil]ureido}etil) -9H-purin-2-carboxamida y a un proce-
dimiento para la preparacién de la misma, a composiciones

que la contienen y a los usos de dicha forma cristalina.
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EXAMINATION REPORT Intemnational application No.  PCTAB 0204979

UL Non-sstablishment of opinion with regerd to novelly, inventive step and indusirial applicabliiity

1. The questions whaether the claimed invention appears to be novel, to kwolve an inventive atep (to be non-
obvious), or to be industrially appticable have not bean examined in respect of:

O the entire international application,
4 claims Noa. 10-14
becausa:

B the sald intemational appiication, or the sald clakns Nos. 10-14 relats to the following subject matter which
does not require an inemational prelminary examination {(specily):

200 separsle shast

O thed claime elemends balow) or seid cialms N nciear
T P s b r e e

O the claims, or sald claims Nos. are so Inadequately supportad by the description that no meaningful opinion
could be formed.

O no intemational search report has been estabfished for the eald clalme Nos.

2. A msaningful intemnational preliminary examination cannot be carried out due to the fallure of the nucleotide and/
rmwmmbmmmwmhhmcdmm

O the written form has not besen fumished or doss not comply with the Standard.
0 the computer readable form has not besn fumished or doss not camply with the Standard.

V. Ressonad sislemant under Article with inventive industrial
e ﬂﬂlﬂ regard %0 novelly, slep or applicabliiity;

1. Statement

Novelty (N) 1-18

1-10
none

Yox:
No:

inventive step (IS) Yen:
No:
Yeoa: 1-8 and 15-19
No:

111

industrial applicability (1A)

2. Chations and axplanations
ase separaie shest

Form PCTAPEA/400 (January 2004)



INTERNATIONAL PRELIMINARY Intemational application No. PCT/IB02/04978
EXAMINATION REPORT - SEPARATE SHEET '

Be item Il
Non-establishment of opinion with regard to novelty, inventive step and industrial

applicabliity

1. Claims 10-14 of the present application relate to a method of treatment of humans
related to & disease. For this type of claims, according to rule 67.1(iv) PCT, no
opinion is required. Nevertheless, an opinion conceming the novelty and the
inventivenass of the claim is given considering that the claim is interpreted as If it
would have been formulated as follows: "Use of the compounds ... for the preparation
of a medicament for the treatment of ..." or any related form. it is clear that for claima
10-14 to be acceptable, a reformulation of the ciaims is necessary.

BeltamV
Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, inventive step or
Industrial applicabliity; citations and explanations supporting such statement

2. Reference is made to the following documents:
D1: WO 01 084368 A, chted in the application
D2: WO 02 096462 A
D3: WO 0160835 A
D4: US 2001/0020089
D1 which Is an intermediate document, filed on 05.06.2001, published on 13.12.2001
and D2 which is a document filed 24.05.2002, published on 05.12.2002 and clalming
a priority right on 25.02.2001, are not prior art according to the Chap il PCT
proceedings.
The extensive examination of these documents, on the question whether they
constitute prior art or not, will depend essentially on the analysis of the claimed
priority rights of the present application and will only be performed in the regional
European proceedings to come (Rules 64.3 and 70.10 PCT). Nevertheless the
following comments are made with regards to D2 and the novelty of claime 1-14 of
the present application: D2 (page 24, line 30 - page 28, line 19) discloses the
compound of the present application as a preferred embodiment of D2. Furthermore,
D2 clearly discloses that the compounds of D2 are separated by fractional
crystallisation. It is therefore considered that D2 discloses crystals of the compound
claimed in the application. The infra-red and X-ray diffraction parameters even if not
disclosed in are considered implicily present in the document since- these
features are linked to the compound crystal itself. D2 further discloses the use of this

Form PCT/Ssparais Shest0R (Shest 1) (EPO-Aprl 1087)
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compound to treat diseases.

3. Novelty and inventive step (Articles 33(2) and 33(3) PCT):

D3, which can be considered to represent the closast prior art concems adenosine
derivatives and their use as adenosine A2a receptor agonists. The compound of the
present application distinguishes itself from the compounds of D3 by the substituent
in position 2 of the purine molety. Further, mecompomdofmoapplnaﬂonlsdmmed
under the crystalline form.
Smmmhmhcicatmforsubstmmepodhonzolmepuﬂmbya(z-pyddyb
4-piperidyl)-ureido containing molety in the prior art D3 or D4, the compound of the
present application Is considerad as an non-cbvious altemative to the compounds
known from D3 and D4. This compound ls therefore novel and involves an inventive
merit over the prior ar. it is concluded that claims 1-19 of the present application
fulfii the requirements of Articles 33(2) and 33(3) PCT.

4. Due to the nature of the claims, an industrial applicabliity of claims 1-0 and 15-19 is
obvious and these ciaims are considered to fulfil the requirements of Article 33(4)
PCT.

5. A brief description of the figures is missing and these should be numbered
saparately.

Form ACT/Saparate Sheoti0p (SBhaet 2) (EPO-April 1987)
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From the INTERNATIONAL SEARCHING AUTHORITY |* & * - o PCT
o 1 NOTIFICATION OF TRANSMITTAL OF tp
:{{ﬁERH!;tI:zI ngv id J ' THE INTERNATIONAL SEARCH REPORT l
Ramsgate Road OR THE DECLARATION
Sandwich, Kent CT13 9NJ i
UNITED KINGDOM (PCT Rule 44.1)
‘( \"\.\0‘1\ ob
(deyimntivysan © 10312003

mm. or manl'l fie refarence
PCS22056AAJR e FOR FURTHER ACTION 60 paragraphs 1 and 4 beiaw
intamational appiication No. Intematonal fling date

. PCT/IB 02/ 04979 (aymonthiyssd  27/11/2002

) | Appicant

PFIZER LIMITED

1. m The applicant fa hereby notified that the intemetional Search Raport has been satablished and Is tranemitted harewith.

Fling of amendments and statement under Arlicle 19:
The applicant ia antitied, Hhswwﬁe&bmmdhﬂlmudhelnbmsﬂmalmpluhn (eoe Rula 48):

- —

When? The time imit for fling such amendments le normally 2 monthe Ittal of the
Inemational Search Repart; howaver, for more detalla, 826 the 1 rijpenyingehost,

I
Where? Directiy b the  Intematicnal Bureau of WIRQ X .
34, chemin des Colombatioe | __a_\t-__ - "
1211 Ganeva 20, Switzeriand '
Fascimile No.: (41-22) 740.14.35 R NS N

Fammﬁh“lnﬂuahthmﬂmhmpmﬁmm

-

2. The appiicant is hareby notified that no hﬂnmmﬂnmhmputﬁllbeelhﬂhhadandﬂmma declarafjon under
Article 17(2){a) 1o that effact [e tranemitiad harowith, ——

3. [] with regard to the protest againat payment of (an) addiional fee(s) under Rule 40.2, the appiicant is noifiled that:

mwmmmmmmmwnmolmmmwmm
applicant'q requeat to forward the exis of bath the protest and the decision thereon (o the deeignaiad Offices.

D mmmmmmmmepmm:MQpllemtwllhanoﬂlled-nmuamlbmﬁ.

4. Furthar action{s): The appiicant Is remindad af the foliowing:

Shortly afier 18 months from the priority dats, the inlemational application will be published by the Inlemational Bureau.
IIMMMDMormmmn,lmmﬁmdthhmmappllnalon oroﬂho
priority clalm, must reach the Intornational Bureau &s provided in Rules B0bis.t and S0L¥g.3, reapectively, bafore
compietion of the tachnical proparations for itemational publication.

Within 18 months from the priority dete, a demand for intamatonal preliminary examination must be fled Iif the epplicant
wishes {0 postpons the entry Into the national phase undl 30 months from the priartty date (in some Offices even laer).

Within 20 monthas from the priority date, the epplicant must perform the prescribed acts for entry Into the national phase .
before all deaignated Officas which have nat bean elacted In the demand or In a laier election within 19 months from the
priorty date or could not be elecisd because they are not bound by Chapter |1

Name and rmaling address of the Intamational Searching Authority | Authorized officer
European Patant Ofice, P.B. 5318 Paantiaan 2 . .
@ NL-2280 HV Rjewik Sandrine Polenzani

Tel. (-1-31-70)340-2040 Tx. 31 851 epanl,
Fax (+31-70} 340-3016

Form PCT/ISA220 (July 1998)
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PCT

PATENT COOPERATION TREATY

S

INTERNATIONAL SEARCH REPORT

{PCT Articia 18 and Rules 43 and 44)

Rt o | FOR FURTHER (8 Ml e e S o
PCS22056AAJR ACTION _

International application Ne. intemational fling dale (day/monthysar) (Earent) Priority Daw (day/inanthysar)
-PCT/IB 02/ 04979 v 2711172002 06/12/2001

PFIZER LIMITED

This Inemational Search Raport consists of a iak of a5 sheets.

This Intemnational Search Report has been prepared by this Invemational Saarching Autharity and Is tranamitiad to the appficant
.r according to Ariicis 18. A copy Is being tranemiited i the Intemational Buraau.
)

1t le also accompanied by a copy of each prior ast document ched In this raport.

1. Basls of the report

language In which It was fllad, unieas otherwise Indicated under this ltem.

Authority {Rule 23.1(b)).

contained in the Intemationa] appiication In written form.
fumished subaaquently to this Authority in written form.

funiehed subsaquenty o this Authority in computer readbie form.
intemational application as fled hae been fumished

fumished

Cartain claims were found unssarchsbila (See Box I).
Unity of invention Is lacking (ses Box II).

4, With regard 1o the tithe,
[[] thetwsxtis approved as submitiad by the applicant.
[X] the wxthas bean eatabilshed by this AuthorRy to read as foliows:

RECEPTOR AGONIST

5. With regard to the abastract,
[X] thetextis approved as submitied by the appiicant.

8. The figure of the drawinga o be publishad with the abestract is Figure No.
[[] s suggested by the applicant.
[1 because the appiicant talled 1o suggest a figure.
] because thie figure better characterizes the invention.

4. Wit regard to the langunge, tha Intemational search was carried out on tha basis of the intemational application In the

[C] the nemational search waa canied out on the basts of a translation of the intemational appiication fumished to thie

filed together with the Intamational applicetion in compuisr readable fonm.

the stalement that the eubsaquently furnithed writtsn esquence listing does not go beyond the discioeure In the

O
L]
L]
D the atatement that the Information recorded In computsr readable form |s identical to the wititen ssquences fleting hets bean
X
O]

CRYSTALLINE FORM OF A RIBOFURANOSYLURONAMIDE DERIVATIVE; A HUMAN ADENOSINE RA2A

the taxt has been aeteblishad, according to Rula 38.2(b), by thia Authority as It appears in Box 1il. The applicant may,
D mmlnmmmummmmmmlmﬂbsmummzmmummunhhm..

[C]  naneofthe figures.

Form PCTASA/210 {fiet eheet) (July 1988)
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Intemationa! Applioation No
PCT/IB 02/04979

A_CLABSINCATION OF SBJECT MATTER
IPC 7 CO7H19/16 A61K31/70

According to inlernational Paterd Classfiication (IPC) or to both nationsl clasaification and IPC

B. FELDS SEARCHED

Minkmum documeniaiion searched (classification system followed by clessificelion symools)
IPC 7 CO7H A6IK

Documentalion searched other than minkmsm documantation 10 the extent that such documents are included In the feids searched

Elscironic data base conmuied dising the intemational asarch (nams of dats biag and, where practical, sgarch terms used)

()7

ata, ~Internal, ata

€. DOCUMENTS CONSIDERED TO BE RELEVANT

qcmwr Clation of document, with Indication, whare approprisis, of tha neievant passages Relavant to claim No.
A,P WO 2001 094368 A (PFIZER LIMITED, 1-19
UK;PFIZER INC.)
13 December 2001 (2001-12-13)
cited 1n the application
examples 8 and 35
E WO 2002 096462 A (PFIZER INC., USA) 1-14
5 December 2002 (2002-12-05)
page 24, 1ine 30 - page 28, 1ine 19
A WO 01 60835 A (STEPHENSON PETER THOMAS 1-19
;PFIZER LTD (GB); MANTELL SIMON JOHN
(6B);) 23 August 2001 (2001-08-23)
the whole document -
A US 2001/020089 A1l (STEPHENSON PETER THOMAS 1-19
ET AL) 6 September 2001 (2001-09-06)
q the whole document
D Further documents #re lisied in the continustion of box C. D Puiant familly mambers ara Asted in anna.
* Special calegorios of cited documents :

™ “mm“h#ﬂﬂlﬂ- ﬂi
*A" document dafining the ganeral stala of tha art which s nol odru| .’MME';‘M“".HL"’ Ilm“ll

conaidarad 10 be of particuler misvence invention
fling dnis cannot be considerad novel or cannot be considerad o
g by Mlﬂﬂ:gl.ld’lw limwcbln mc:inp)u Invoive an imventive step when the documen! is taken sions
which another Y documant of particular mievance; the claimed immntion
d-hnnrolhirlpadl_m(uqlﬂhd) mnﬂhuﬂﬂmm-\mm siap whan the
*‘C* documont referring to an oral disciosure, uss, exhibllion or documant s combined with ona or mora other such docu—
other means manis, such combination being obvioua jo a parson skilied
document published prior to tha inlemational filing dake but In the arl.
ialar than the priority duis claimad *4' documant mamber of the sama patant family
Daie of the actusal completion of the inlamalional scarch Date of maiiing of the international saarch raport
12 March 2003 21/03/2003
Namo and maling addross of the 1SA Authortmad olficar
Europann Patent Qifice, P.B. 5818 Palantiaan 2
Ni_ - 2280 HV
;:(g;%mma‘ 851 apo nl, I'b“nard, c

Fom PCTASAR10 (secand sheat) Culy 1082)
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Intsrnational Apphicaton No. PCT/AB 02 04979

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.1

ATthough ciaims 10-14 are directed to a method of treatment
of the human/animal bedy, the search has been carried out and based on
the alleged effects of the compound/composition.

Continuation of Box I.1

Rule 39.1(1v) PCT - Method for treatment of the human or animal body by
therapy




NOTES TO FORM PCTASA/220 {continued)

The lstter must indioats the diferencas belwesn the claims as filed and the claims ss amendad. & must, in
partioulsr, indioats, in connadtion with each alaim appsaring in the inlamstional applicsation (i being undemiood
that identinal indlestions concaming ssveral alaims may be groupsd),whether

the alaim Is unchangedt

the claim s canoulied,

the alaim s now;

the olaim replaces one or more deims ss ed;

the oigim is the result of the division of a alaim as Sed.

STEB8>

Bl

The following exampies |Bustrale the reasser In which anendmants mustbe sxplained In the
asccompanying letter:

1. [Whare originally there ware 48 claims and alter amendment of soms claims there are 51
“Claims 1 to 28, 31, 32, 34, 35, 37 1o 48 replased by amendad claims bearing the sams numbers;
clabme 30, 33 and 36 unchanged; new daima 48 o 51 added.”

2 [Where ariginaly there were 15 olaims snd after amendment of all claims there are 11]:
*Claima 1 ip 15 replaced by amandiad alaima 1 t0 11.”

3 M-mfﬂym“ﬂm-dhmu-ﬂhm“ﬂHnndhm
new claime}: -
“Claims 1 ¥o § and 14 unchanged; claima 7 {0 13 cancelled; new olaims 15, 16 and 17 added " or
“Claims 7 {o 13 cancalied; new claime 15, 16 and 17 ackied: all other alaims unchanged *

4. [Where various kinca of amandmenis are mada):
*Clabve 1-10 dlbmﬂbﬂ.'ll-inmmﬂ.ﬁmﬂnﬂ-db!m
dlaim 14; elaim 17 irto amendad clelme 16, 18 and 17; new olaima 20 and 21 adkied,

“Stalsment under articls 18(1)" (Rule 48.4)

The anendmanis be accompaniad staterment expiaining the amendments and indicating impani
M%ﬁﬁhmhﬁy&ﬁﬂhmwwblﬂ'ﬂ?ﬁ

The ststement will be published with the Mdm-ﬂn amendsd daima.
2 mxaal be In the nguags in which the intemastianel appplicaiion Is ta be publinhed.
it must be brief, not exceeding 500 words if in English or il irenalsied into English.

& should not be confused with and doss not replacse the leiier indicating (he diierences belween the cleime
o fed and as amended. i must be Gad on & separale shest and must be ideniilled as such by & heading,
prefarably by using the words "Stalement uncler Article 16(1)."

&t may not contsin eny disparaging commenia on the inlernational ssarch report or the relevance of eitations
conianed in thai report. Reference io clistions, reisvant (o & given claim, sontainad in the internalional saarch
report may be made only in comestion with an amandment of that olaim.

Consssmencs ¥ a dewmand for inlsrmalionsl preliminary suaminsiton has sirendy beon Sl

W, at the time of filng any amendments under Artiola 18, a demand for intsmational preliminary examinsiion
has sireadly bewn submitiad, the spplicant must prefersbly, st the same ime of filing the amendments with the
intemational Bursaw, also Ms a copy of such smendments with the intemational Preiminary Examining
Authorily (ese Rule 682 2(a), firad senienas).

Consaguance with regard te tranainiion of the intermstions! appiiostion for entry ixto the national phase

The spplicants sttendion is drawn fo the fact that, whers upon entry inlo the national phase, a trerelation of the
clalms a8 amended undes Asiicle 13 may have to be fuminhed to te designaladiatediad Offioss, instead of, or
in sxicilion o, the translstion of the daims es fiad.

ggﬂ-ﬂhMMWGnﬂﬂmm.-VﬂmNdh PCT Apglicant's

Notss to Form PCTASA/220 (sscond shest) {January 1984)

BOOCID: <URHAZONCENPL_| >
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f NOTES TO FORM PCTASA/220 5}

Thass Notes are intended o give the basio insiructions concsming the lling of amendments undar article 19. The
bhnh.dmhwﬁdhl'mwhﬁudy the Reguistiors and the Adminiasirative Instrudtions
under that Trealy. In case of disorepancy belwesn thees Noles and thoss requiremanis, the istier sre sppiliosble. For more
datsiled information, ses also the PCT Applicant’s Guilde, a publioation of WIPO,

in these Noles, "Artiale®, “Rula”, and "Ssalion” refsr In theprovisions of the PCT, the PCT Reguiations and the PCT
Mm.lnliulmw

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha has, afler having recsived the indemaslional search one to amand the claims of the.

mmm)mummhwmmm there is usually
mmudbllnﬂnﬂhdhdﬁmuﬁhﬁlﬂcmﬂm-'hm'.hhﬂlrhhpﬁhd
for the purposss of provisional protetion or hes ancther rasson for amending the alsims belore inlemational pbuliealion.
Furthermaors, R should be amphasized that provisional protection is avallable In some States only.

Whai parts of the ivlemetional application may be amended?
Undar Asticle 19, only the ciaims may be amendad.

During the inlemational phass, the cdsims may slso be amendad (or further amendad) under Article 34 before
the infemnalional Preliminary Examining Authorlly. The descriplion snd drewings may only be amended under
Artidle 34 bafore the intemiational Examining Authorily.

inle the national al of the inlemational be amended under Artiole 28
:'.“m ' ;ll— paris applicalioh may .

Whan? MMIMMHﬁdeMMHMMNHMMhM
dats, whichever time limit expires later. & should be noled, howeves, that the amendmants will be conaldensd
- baen recsived on time i they are eceived by the intemational Burssu afier the expirstion of the
Nuir—mumhmdhmmumnﬂm

Whare not to file the amendmanis?

The amenciments may only be Slad with the Intemational Bureau and not with the recslving Offios or the
inlemational Bearching Autharily (Rule 48.2).

Whare a demand for intemational prefiminary sooaminalion has been As filed, sse below.

How? Either by cancaliing one or more entire daime, by adding ons or more new alalme or by amending the text of
mumdhdﬁn.lﬂ.

A replacement shest must be subwniliad lor each shest of the dlaims which, on scoount of an amendmant or
amandments, diflers from the shest ariginaly Sed,

Al ths cdlaima sppesring an a replacement shesl must be numbered in Arsbie numerais. Where a alaim s
sancefied, no renumbsring of the other olaims ks required. in sl cmsa whare claims are renumbered, they must
be rerumberad corescutively (Adminisirelive instrustions, Seation 205(h)).

The snsrdmants st be made in the lenguage in which the intemational application is to be publinhad,

Whet documants must/may accompay the amendments?
Latter (Baction 208(b)):
The smencdments must be submitied with & lether.

The letier will not be publishad with the intemationsl eppiloaiion snd the amanded dainm. R shouid not be
confumed with the “Statement under Artiole 15(1)" (ves below, under "Statement under Article 18(1)).

The lsiter must ba In ol the chaics of the However, ¥ the of the
mmafm.ﬂ-:ﬂ.nﬂhh mmdeﬂ-“W-m
s Franch, tha istter must be In French.

Notes to Form PCTABA/220 (first shest) (January 1094)
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) ' Intemational ap 1/
INTERNATIONAL SEARCH REPORT PCT/18 02/04979

Box| Observations where certain claims were found unessarchable (Coniinustion of Rem 1 of firat gheet)

This Intemational Search Report haa nat been established In respect of certain claims under Articie 17(2)(a) for the following reasans:

1. m Clakme Noa.:
mmmmummmmqundbbemuwmmmmy namely:

see FURTHER INFORMATION sheet PCT/ISA/210

bocauaewmnmmmelnummwmmntnmmmﬂymmMpmmﬂhaqulmnamﬂom
an extent that no meaningful Intamational Search can be carriad out, specifically:

a D Claims Noa.:
bacause they are dependent claims and are not drafied In accordance with the second and third sentences of Rule 6.4(a).

Box 1 Obssrvations whers unity of Invention |a lacking (Continuation of ltam 2 of first sheet)

®

This intemational Ssarching Authority found multipie Inventions in this Intermnational application, as folows:

1. As all required addiional search fees wera timely paid by the applicant, thia Intemational Search Raport covers all
ssarchable claima.

2. I:l As all searchable dalms could be ssarched without effort justilying an addtional fes, this Authority did not invile payment
of any adchtional fee.

onal sadrch fees were imely paid by the sppiicant, this iInlemational Search Repart
cavars only those claima for which feas were paid, spacifically claima Nos.:

4, D Nomdmdmﬂlmnluuﬂﬂanmﬂmﬂypddb;hsappllemLcmuqumw this Intemational Search Report Is
restricted b the iInvention first mantionad in the claims; It Is coverad by claims Nos,

Remark on Protest DThaaﬂﬂnnﬂmhbunuwnmanbdbthnpmn

D No protest accompanied the payment of adcditional saarch fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1988)
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fricrmation on patant famfy members PCT/IB 02/04979
Patent document Publication Patent family Publication
ctad In saarch report date member(s) date
W0 2001094368 A . NONE
WO 2002096462 A NONE
* WO 0160835 A 23-08-2001 AU 3044001 A 27-08-2001
BR 0108408 A 26-11-2(?02
EP 1255764 Al 13-11-2002
WO 0160835 Al 23-08-2001
NO 20023894 A 01-10-2002
US 2001020089 Al 06-09-2001
-y~ - 2001
BR 0108408 A - 26-11-2002
EP 1255764 Al 13-11-2002
WO 0160835 Al 23-08-2001
N0 20023894 A 01-10-2002

Form PCTABA/210 [peiwnt lemily amnax) Quly 1662)
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GPERIENSTRIA Y CRERCI0

fadicaricn ¢ WIGERIE SSS000M0
Fecha (AMD): 8e4-06-04 A3
Trasite

Folios: 113

411 PCT-WIENT 379 FAEE I6CT 411 PREGDITEE

Deowndvecia: 2028 BIVISTIN BE NEWS CRERCIOES

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE

/

PATENTE DE INV'ENGION MODELO DE UTILIDAD { )

Indicacion de que se solicila 1a concesion de una patente. (N
Datos de identificacion del solicitante n d= 12 persona que se presemta lasolicifud ()
Descripclén de 1a Invencion. { )
Dibujos de sar astos parfinentes. ()
Comprobanie de Pago de las (asas esiablecidas.

COMPLETA () INCOMPLETA ({ )
DISERO INDUSTRIAL ( )

Indicaclon de que se sollcita el registro de Disefio industrial ()
Datos de identlficacion del solicitanle o de la persona que presenta ()
{a solicitud.

Represeniacién grifica o fologréfica del Disefio indusirial o muestra del

Material que Incorpora el diseflo. ()
Comprobante de pago de las tasas establecidas ( )
QOMPLErA () INCOMPLETA ()

ESQUEMA DE TRAZADO  ( )

- Indicacién de que solicita el registro de un Esquema de trazado. { )

- Datos de identificacion dei solcitante o de la persona que presenta

L4 solicitud.
Representacion grafica del esquema de trazado
Comprobante de pago de las fasas establecidas.

—— ey ey,
Tt Vg S

GOMPLETA INCOMPLETA ()
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Industria y Comercio

SUPERINT DENCIA

Folio 11

2020
BogotaD C

Doctor{a)

CARLOS R. OLARTE
Apoderado(a)
PFIZER INC.

REFERENCIA: Radicacién N° 04-052218
Solicitud interacional PCT/1B02/04979
Fecha iniclo fase nacional 06/07/2004

Tramite 011
Evento 379
Actuacion 416
Oficio N°® 994
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reline los requisitos de forma establecidos en
los articulos 26 y 27 de la Decisidn 486, de la Comision de la Comunidad Andina, y
en las demas disposiciones vigentes sobre la materia, se envia el extracto de la
solicitud a la oficina de comunicaciones para efecto de su publicacién en la Gaceta
de Propiedad Industrial, conformae lo establece el articulo 40 de la Decisién 486.

Camplase
Dado en Bogota D C,

ALIX CARMENZA CESPEDES DE VERGEL
Jefe Divisidonle Nuevas Creaciones.
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