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1. A compound of formula |

M

whevein

R, is aryl;

Re and R, are simultanecusly or each independently of the other hydrogen, lower alkyl or
halogep;and

Ry is unsubstituted or substituted cycio-lower aky! or cycio-lower alikenyl,

with the proviso that when R, is & free or esterified 2,3-dhydroxycyclopent-4-yi, any further
substiiuent of that radical in the 1-position must not be selected from the group consisting of
hydroxyalkyl, alkaxyalkyl, aminoalkyl, akylaminoalkyl, hydrocarbyloxycarbonylaminoalkyl,

mercaptoalkyl, aliyithioaliyl, azidoakyl, cyanoalkyl and haloalky!;
or a salt thereot.

2. A compound of formula | according to dlaim 1, wherein
Ry is phenyl unsubstituted or subetituted by one, two or three substiiuents from the group
consisting of lower alkyl, hydroxy-lower alkyl, phenyt, lower alkoxy, phemyHower alloxy,
C1-Cs-alkylenedioxy, cyano and halogen;
R, and R, ara simultaneously or each independently of the other hydrogen, lower alkyl or
halogen; and :
Ry Is unsubstitsted or substituted cycio-lower akyl or cyclo-lower alkenyl,
with the proviso that when R, Is a free or esterifled 2,3-dihydroxycyciopent-4-yi, any further
substitvent of that radical in the 1-position must not be selected from the group consisting of
hydraxyalicyl, alkocyalicyl, aminoatiyl, aliylaminoafkyl, hydrocarbyloxycarbonylaminoaliyl,
mercaptoalkyl, aliyithicaikyl, azidoaliyl, cyanoalicyl and haloakyl;

or a salt thereol.

3. A compound of formula ) according to clalm 1, wherein
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The compounds of formula | have valuable pharmacalogical properties. in particular, they
Inhibit:the activity of tyrosine protéin-kinase ppB0~*™ in concentrations of from approximately
0.001 1o approximataly 10 uM {test description: K. Farley ef al, Anal. Blochem. 203 (1802)
151-157; purified enzyme - as described in N. B. Lydon et al, Blochem. J. 287 (1882) 985-

683 - is usad].

It Is known that both targeted modification of the c-arc gene leading to the elimination of
c-src and inhibition of the activity of tyrosine protein kinase ppS0™™ affect the bone absorp-
tion ability of osteociasts flor efimination of c-sre by gena manipuiation: see, for example, P.
Sorlano ef aL, Cell84 (1991) €83-702; for inhibition of the aciivity of tyrosine protein kinase
pPBO™*™: see, for example, B.F. Boyce ot al, J. Ciin. invest. 90 (1992) 1622-1827;

T. Yoneda ef at, J. Cfin. Invest. 01 (1993) 2791-2786].

Owing to their Fhibiory activity- against tyrosine protein idnase pp80°™*®, the compounds of
formuia‘I-dré therefore capable-of inhibiting.the bone absorption abliity of osteociasts. That
can be demonstrated, for exampie, in the bane sfice assay on bovine cortical bone platsiets
with rat osteociasts in concentrations of from approx. 0.001 to approx. 10 pM. [The “bone
alice assay” i3 described, for example, in Biochem. Blophys. Res. Comm. 188 (1992) 1097-
1103]. in that assay, the compounds of formula | inhibit the formation of characteristic ab-
sorption holes In bone platelets in vitro,

in vivo, the effactiveness of compounds of formula | can be demonstrated, for exampie, In
the Hock madel in the rat. In that test, the compounds of formuia | - when administered
once a day per os in concentrations of from approx. 1 o approx. 100 mg/kg of body weight
- for from 3 to 4 weeks compietely or at least partially inhibit the bone loss producsd as &
result of ovariectomy in rata [the “Hock modet® is described, for exampie, in Metab. Bone
Dis. § (1984) 177-181}.

The in vivo activity of compounds of formula | can also be demonstrated, for example, via
caicium metabolism In Intact rats. In that method, after L.v. injection of the test compound
acute hypocaicasmia is induced within from 1 1o 4 hours; it is demonstrated by determining
" the concentration of caleium in the blood plasma. The cbservation of acute hypocaicasmia
can be interpreted as indirect evidence that the test compound inhibits bane absorption.
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The-compounds of foimiili’ | are-therefore very sultilié 15 thé tredtment of diseases that
are responaive to-inhibitich of the dctivity-of-tyrasine protein-kinass: pp80”**. Special men-
tion may be made here of osteoporosis, and of other diseases In the course of which the
absorption of bone by osteociasis piays a rois, such as tumour-induced hypercaicaemia or
Paget's disease, or the treatment of bone metastases, and aiso inflammatory processes in
joints and bones and degenerative processes in cartilage tissue. in.addition;the:com.,
pounds.ol.formula | are upeful In the.treatment of. benign.or maiignant tumours:that reshond
to inhibition-of tyrosine.protein kinasa pp80°**, .such as breast cancer (mammary carck-
ma)oerm(edmmuhThwmmdmmmm
sion and of preventing the.formation.of tumour metastases and the growth of micrometas.,
-tases. The:compounds:of-formula‘l anv aiso useful Iiv'the-treatment-of cardiovascular dis;
ease3,.such:as.thrombosis.

The compoundsof formula 1 also inhibR the activity of other non-receptor tyrosine protein
kinases, such-as {a) other members of the arc tamily, for xampia ick and fyn, () Abl-kinage
and (c).ZARZ70 Adnase. Furthermore, the compounds of formuia | aiso Inhibit the-activity of
.recepior tyrosine proteiry kinases, such as (a) the EGF family, for eséiiiiipie the-EGF-raceptor,
c-erbB2, c-erbB3 and c-erbB4, and (b) the PDGF family, for exampie the PDGF receptor,
CSF-1, IGt, VEQF'and FGF:.Owing to those actions, the compounds of formula | can aiso
be used in immunomodulation and in the treatment of diseases of the iImmune system, for
axampie in the case of inflammations or organ traneplants. They arg also suitable for the
treatment-of {(hyperiproliferalive diseasss, such as psoriasia, tumours, carcinomas-and-leu-
kaemizs, and In-fibrosis'and restencsis. The compounds-of-formuia--can:aiso:be used in
the treatment of dissases:of the ceniral or the-peripheral-nervous systam:where:signal
transmission by:at least'one tyrosine protain:kinase.ie. iwvolved.

The invention relates especially to compounds of formula | wherein
n.umumumwﬁwumwm.mwmmmmm
consisting of lower alkyl, hydroxy-lower akyi, phenyl, lower alkoxy, phenyi-ower alkoxy,
C-Cralkylenedioxy, cyano and halogen;

. Ry and R, are simultaneousty or each independently of the other hydrogen, lower alky! or
halogen; and
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PYRROLO[2 3DJFYRIMIDINES AND THEIR USE AS TYROSINE KINASE INHIRITCRS

This Iinvention relates to novel substituted 4-amino-7HMH-pyrrolof[2,3-d}-
pyrimidines having therapeutic activity as protein tyroeine kinase inhibitors, to
pharmaceutical compositions containing these compounds and to processes for their
preparation.

Background of the Invention

Protein tyrosine kinases (PTKs) are enzymes which catalyse the
phosphorylation of specific tyrosine resiiues in protein: The-post-transiational
modification of these substrate proteins, often enzymes themseives, acts as a
molecular switch regulating cell prolferation and activation: Abnormal -PTK:activity
has bean obeerved in many disesse siates including benign and malignant
proliferative disorders as wel as diseases resuiting from inappropriate activation of-
the Immune system (autoimmunity, allograft rejection and graft versus host disease).

It Is belleved that compounds which selsctively Inhibit the responsible PTiKs may be

useful therapeutic agents.

Compounds of formula A
2 Ry
L | A
N l|i R,
Hi

in which R, Is aryi, R; Is hydrogen, lower alkyi or halo and Ry Is aryl are disclosed as
inhbitors of the proteln tyrosine kinase pp80 o=v in WO06/10028. Compourxia of
formuila A in which Ry Is unsubatituted or substitited cycio-lower alkyt or cyclo-lower
alksnyl and Ry and Ry are as previously defined are disciosed In co-pending
application WO 97/28161. Compounds of formula A in which R, is lower alkyl or
substituted lower allkyl and Ry and R are as previcusly defined are disclosed In co-
pending application WO 97/32870.

237
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synthetic resin or waxy material, for the compound to be infused. The support may be
a single body containing all the compound or a series of several bodles each
containing part of the compound to be delivered. The amount of active compound
present in an intemal source shoukd be such that a therapeutically affective amount of
the compound Is defivered over a fong period of time.

in some formutations it may be baneficlal to use the compounds of the present
invention in the form of particies of very amall size, for exampie as obtained by fluld
energy miling.

In the compoaitions of the present invention the active compound may, If
desired, be associatad with other compatible pharmacologically active ingredients.

The present invention aisc comprises the use of & compound of formula | as a
mecicament,

Both the Src and Syk families of kinases play pivotal roles In the regulation of
immune function. The Src family currently Includes Fyn, Lok, Fgr. Fes, Lyn, Bre, Yes,
Hek, and Bl The Syk famiy Is currently undersiood to include only Zap and Syk.
Tha Janus family of kinsaes Is Invoived In the tranaduction of growth factor and pro-
inflammatory cytokine signals through a number of receptiora. By virtue of thelr ebliity
fo inhibk one or more of thess kinases, compounds of formula | may funciion as
immunomoduiatory- agents ussful for the maintenance. of alografts and the treatment
ol autolmmune disorders. Through thelr ebliity to regulate T cell activation or the
potentiation of an inflammatory process, these compounds could be used fo freat such
autolmmune diseases. Tranapiants due 10 rejection phenomena, either host versus
graft for ackd organs or graft versus host for bonemarrow, are imtted by the toxicity of
currently avaliable immunosuprressive agents and would benefit from an efficacious
drug with improved therapeutic index. Gene targeting experiments have demonatrated
the essentia) role of Src in the biology of ceteociasts, the cells responsibie for bone
resorption. Compounds of formula J, through thelr ablilty 1o regulate Src, may also be
useful In the treaiment of cetecporcels, Paget's disesse, tumour-induced hyper-
caicaamia and in the treatment of bone metastases.

A mumber of tyrosine kinases have been demonsirated o be protooncogenes.
Chromosome breakage (at the Itk kinase break point on chromosome 5), transiocation

235



10

15

" WO 9341525 PCT/EPISN01357

10

as In the case of the Abl gene with BCR (Philadelphla chromosome) or the truncation
of others such as cKit, resutt in the creation of dysregulated proteins converting them
from proto- to oncogene products. In other tumore, oncogenesis Is driven by an
autocrine or exocrine ligand/growth facior recepior interaction. By inhibiting the
tyrosine kinase activity ol these proteins the disease process may be disrupied.
Vasoular restsnosls Is a process of PDQAF - dependent endothellal cell proidiferation:
Prophylactic-inhiblition of PDGFr kinase activity may be an efficacious’ strategy ‘for
preveniing this:phenomenon. Thus compounds of formula | which inhblt the kinase
activity of c-kit, c-fms, EGFr, BCR, Abl, PDQFr, KDR/Fk-1, Fit-1, tie-1, tie-2 and other
receptors may be of valus in the treatment of benign and neoplastic proliferative
diseases.

The compounds of formula |.or a silt thereof or pharmaceutical compositions
contalning a therapeutically effective amount thereof may-be-used.imthe-treatment of
benign and neoplastic profiferative diseases and disorderas of the immune aystem.
Such diseases Inchxie autoimmumne diseases, such as rheumatoid arthritis, thyroldis,
type 1 diabetes, multiple sclerosls, sarcokiosis, inflammatory bowel disease,
myasthenla gravie and systemic lupus erythemaiosus; psoriasia, organ transplant
rejection eg. kidney rejection, graft versus host disease, benign and neopiastic
proliferative diseases human cancers such aa iung, breast, stomach, bladder, colon,
pancreas, ovarian, prostate and rectal cancer and leukaemia, and diseases invoiving
inappropriate vascularizafion for example diabetic retinopathy, choroidal
neovascularization due to age-related macular degeneration, and infantiie
hemangiomas in human beings. In addition, such inhibltors may be useful in the
treatment of disorders involving VEGF mediated edema, ascites, and exudstes,
including for example mascular edema and adull respiratory distress syndrome
(ADRS).

The compounds of the presant invention may aiso be useful in the prophylaxis
of the sbove diseasea.

A further aspect of the presant Invention provides the use of & compound of
formula | or a salt thereof in the manufacture of a medicament for treating proliferative
discases and/or disorders of the immune system in mammals, particularly human
beings.

237
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Hl
including pharmacsutically acceptable salts thereof in which

Ry represents hydrogen, 2-phenyl-1,3-dioxan-5y1, a Cis alkyl group, 8 Csg
Mnrwp.:lcwwdo&hwl group or an (optionally substituted pheryf)Cs.e
aliy! group wherein the akyl, cycloalky! and cycloalkenyl groups are optionally
ummubymammgmmdbmuhO%hMﬂdlmmpmHorl
Cy.s alkyl group provided that a group of formula OR, s not located on the earbon

stiached to nitrogen;

Rq reprssents hydrogen, & Cy.q alkyl group, a Cag cycloalkyl group, halo, hydroxy,
an (optionafly substituted phenyf)C,.4 alkyl group, optionally substituted phenyl or Ry
and

Ry repressnis a group of formula (a)

0"
(2)
in which the phenyi ring Is aditionally optionally substituted and
A represents NH, O, NHS0,, SOgNH, a C,.4 alkylene chain, NHCO, NHCO,, CONH,

NHCONH, CO; or §(O), in which p Is 0, 1 or 2, or A ls absent and Rg la attachad
direcily to the phenyl ring;

and R repreasnts optionally subetituted phenyl and, additionally, when A ls absent
Rs represents a) a phthalimido group optionally substituted by halo or b) a

240
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pyrazolylamino group in which the pymzole ting Is optionally substituted by one or
more of the following: hydroxy or optionally substituted phenyl;

R, represents a heterocyclic group selected from thisnyl, benzo(b)thienyl, pyrkiyi,
pyrazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, indazolyl, each of which is optionally
uuﬂhmbyonaormoroo!ﬂ\afollm: a Ci.p akyl group; a Csg cycloalkyl
group; & Cy.s alloxy group; a Cq alkyithio group; hydroxy; optionally subatituted
phenyl; an (optionally substituted phenyl)Cs.q alkyl group; an (optionally substituted
phenyl)C1.s alkylthio group; or an (optionally substituted phenyf)C.s alkoxy group;

wherein the term optionally substituted phenyt means phenyt optionally substituted
by one or more of the foliowing: a) a Cy.¢ alkyl group, b) a Cy4 alkoxy group, c)
phenoxy, d) hydraxy, ) phenyl C1.¢ alkyi, f) halo, g) a group of formula NRyg Ry¢ In
which Ryo and Ry4 independently represent hydrogen, a Cy.4 alkyl group, phenyl. a
C1.e alkancyl group, a (C1.¢ alkaxy)carbonyl group, 5-hycraxy-1-pheny}-3-pyrazolyl or
benzoyl which [s optionally substituted by C.g alkyl, Cy.¢ alkoxy or halo h) a group of
formula -CORy In which Ry represents hydroxy, a Cy.5 alkoxy group, phenoxy or a
group of foomula NR4oR¢; In which Ryp and R4y are as previously defined, I) a
phthaBimido group optionally substituted by hak, J) the phenyl ring Is benz fused
forming naphthyl or k) nitro. '

2 Compounds according to claim 1 in which

R4 represents a C,.g alkyl group, a Cy5 cycloalkyl group or an {optionally substituted
phenyl)Cys alky!l group wharein the alkyl and cycloalkyl groupe are optionally
substituted by one or more groups of formula OR,, In which R, representa H or a

C1.s alkyl group provided that a group of formula OR,, Is not located on the carbon
atiached to nitrogen;

Rg represents hydrogen, a Cy.q alkyl group, a Cas cycloalkyl group, halo, hydraxy,

an (optionally substituted phenyl)C,.g alkyl group, optionally substituted phenyl or Ry;
and

24|
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Ry represents a group of formula (a)

O -

In which the pheny! ring ls adcditionally optionally substituted and

A represents NH, O, NHEOy, SOgNH, a C,, alkylene chaln, NHCO, NHCOg, CONH,
NHCONH, COg or S(O)p In which p is 0, 1 or 2, or A le absent and Ry Is attached
directly to the phenyl ring;

undﬂ.mpmunhapﬂomllysuhs@tadphenylpnd.addiﬂmully.whenAhM
Rs; repressnis a) a phthalimido group optionally substituted by halo or b) a
pyrazolylamino group in which the pyrazole ring Is optionally substituted by one or

" more of the following: hydroxy or optionally substituted phenyi;

R¢ represents a heterocyclic group selected from thienyl, benzo(bjthienyl, pyridyl,
pyrazolyl, lsoxazolyl, thiadiazolyl, oxadiazolyi, indazolyl, each of which s cptionally
substituted by ons or more of the following: & Ci.¢ alkyl group; a Ca.s Cycloalkyl
group; & C,4 alkoxy group; a Cy¢ alkyithio group; hydroxy; optionally subetituted
phenyl; an (optionally substituted pheny()C¢ alkyl group; an (optionally subetiiuted
phenyl)C-.4 alkyithio group; or an (aptionally subetituted phenyl)C..s alkoxy group;

wherein the term optionally substituted phenyl means phenyl optionally substituted
by one or more of the following: a) a Cy4 alkyl group, b) a Cy5 alkoxy group, ¢)
phenoxy, d) hydroxy, €) pheny! Cy.q alkyl, f) halo, g) a group of formula NRyg Ry4 In
which Ryo and Ryy Independently represent hydrogen, a C:.q alkyl group, phenyl, a
Ch.¢ alianoy! group, a (C1.¢ alkoxy)carbonyl group, S-hydroxy-1-phenyi-3-pyrazoiyl or
benzoyl which Is optionally substituted by C,. alkyl, Cy.4 alkoxy or halo h) a group of
formula -CORg In which Ry represents hydroxy, a C,.g alkoxy group, phenoxy or a
group of formula NR¢oRyq In which R,o and Ry are as previously defined, I) a
phthalimido group optionally substituted by halo, or |} the phenyl ring s benz fused
forming naphthyl,
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Abstract

7-Substituted-5-aryl-pyrmrolo{2,3-d]pyrimidines have been prepared starting from a-
bromoacetophenones. These compounds represent a novel class of potent inhibitors of
the tyrosine kinase pp60*S™ with good specificity towards other tyrosine kinases (EGF-
R, v-Abl).

Graphical Abstract

7-Substituted-5-aryl-pyrrolo[2,3-d]pyrimidines have been prepared starting from a-

nes. These compounds represent a novel class of potent inhibitors of
the tyrosine kinase pp60* ™ with good specificity towards other tyrosine kinases (EGF-
R, v-Abl).
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_Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Declsién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados .

1.1. Descripcién: Folios: 6 a 138 como se radicd iniclaimente

1.2. Relvindicaclones: Folios 139 a 175 como se radic iniclaimente

1.3. Prigridad: Se reivindica prioridad de nimeros 0111764.7 y 0204752.0
presentadas en el Reinc Unkio de fechas 14/05/2001 y 28/02/2002

respactivamente en el petitoric (follo 1) y cumple con lo- establecido en los
articulos 9, 10 y 11 de la Declslén 486 de la Comisién de la Comunidad Andina.

2. Objeto de la Invencién

Thulo de la solicitud: DERIVADOS DE 4-AMINO-5-7-CICLOBUTIL-PIRROLO [2,3-D]
PIRIMIDINA.

Objeto de la invencién:;

La invencion se refiere a compuestos derivadas de 4-amino-5-7-ciclobutil-pimolo [2,3-
D] pirimidina de férmula general () y a procesos para su preparacion:
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Relvindicaclones 1 a 12: Compuestos de la férmula ()

Reivindicacién 13: Un compusesto de la férmula | o una sal farmacéuticamente
aceptable del mismo, para utliizarse en un método para el tratamlento del cuerpo
humano y animal.

Reivindicacién 14: Una composicién farmacéutica que comprende compuestos de la
formula (I) o sales de los mismos, jJunto con cuando menos un vehlculo
farmacéuticamente aceptable.

Raivindicacidn 15 y 16: Uso de compuestos de la férmula (l) para la fabricacién de
un medicamento para el tratamiento de una enfermedad que responda a la inhibicién
de la proliferacién celular dependiente de IGF-IR

Relvindicacién 17: Procesos para la preparacion de compuestos de la formula (1).

La solicitud en estudio proporciona compuestos derivados de 4-amino-5-7-ciclobutil-
pimolo [2,3-d] pirimidina, sus sales farmacéuticamente aceptables, sus procesos de
preparacién y composiclones farmacéuticas que contienen estos compuestos. Los
compuestos descritos son potentes inhibidores de la actividad de la tirosina quinasa
del receptor del factor de crecimiento tipo insulinpa | (IGF-IR), e Inhiben la
proliferacion celular dependiente de IGF-IR. Estos compuestos y sus formulaclones
son Utlles en terapla para el tratamiento de enfermedades proliferativas.

De acuerdo a las caracteristicas de loe compuestos, se catalogd segln la

Clasificacion Intemacional de Patentes (IPC) en las categorias CO7D 487/04, A61K
31/519 y A61P 35/00.

3. De la solicitud de Patents

3.1. Relvindicaclones (articulio 30 D 486)

Tanto en la relvindicacién Independiente (relvindicacién 1), como en sus

dependientes (2 a 17) se encuentran términos como “alqullo inferlor”, “alcoxilo

inferior-carbonilo®, “sulfonilaminoalquilo inferior” que no le dan la claridad suficiente a

:;s mismas. Se le recomienda aclarar a qué compuestos se refiere al usar estos
rminos.

4. Excapcién a la patentabllidad (articulo 20 D486 literal d)
La reivindicacién 13 se refiere a un método de tratamiento y estos no son

patentables de acuerdo a lo contenido en este articulo.

5. Relvindicaciones relativas a un uso o a un uso distinto (artfcuios 14 y 21
D486)

Las relvindicaciones 15 y 18 indican el uso de los compuestos de la férmula (1), lo
cual no se considera como invencidn y por lo tanto es patentable.
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6. Determinacién del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es 14/05/01, se buscaron documentos del estado de la
técnica relaclonados, con fecha de publicacion anterior a esta.:

o Fecha de

N Documento Titulo publicaclén
Novel pymrolo [2,3-D] pyrimidines

D1 WO97/28161 and their use as tyrosine kinase 07/08/1697
Inhibltors
Pymolo [2,3-D] pyrimidines and

D2 WO088/41525 thelr use as tyrosine kinase 24/09/1698
Inhibitors

Bioorganic &
Medicinal Chemistry T-Alkyt- and 7-Cycloalkyl-5-aryl-

pymolo[2,3-D] pyrimidines-potent
D3 Ii:s#:eme\.’;glmr;' inhibltors of the tyrosine kinase 26/03/2001

2001, Pag 849- 852 | 5™

7. Anédlisis de patentabllidad (segl(n requisito) (articulo 14 D486)

Se procedié a evaluar los requisitos de novedad, nivel inventivo y aplicacién industrial
con el fin de establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio

7.1.  Nivel jnventivo (articulo18 D486)

La presente Solicitud de Patente reivindica lo siguiente: Compuestos derivados de 4-
amino-5-7-ciclobutii-pirrolo [2,3-D] pirimidina, de férmula general | {ver follo: 138).

El documento WO 98/41525 (folios 236 a 242) menciona compuestos derivados de
4-amino-7-pirmolo[2,3-D}-pirimidinas y métodos de preparacién de los mismos como
Inhibidores de tirosina quinasa, los cuales son muy semejantes a los compuestos de
la presente solicltud, la diferencia en la estructura quimica se encuentra en el
sustituyente R2 de la actual solicitud, que al comparario con el de la anterioridad
dl:l'%ren Gnicamente en los sustituyentes del ciclolaquilo unido al nitrégeno del anilio
pimélico.

De la misma manera, 6l documento WO 97/28161 (follos 232 a 235) menclona
compuestos derivados de pirrolo [2,3-D] pirimidina y métodos de preparacion de los
mismos que también son inhibldores de tirosina quinasa y moduladores de
proliferacién anormal de células. La diferencia en la estructura quimica estd en los
sustituyentes del radical arllo de la posicién 5 del nicleo de pirolo [2,3-D] pirimidina
y en los sustituyentes del cicloalquilo unido al nitrégeno del anillo piméblico
comespondientes a los radicales X-R4 y R2 respectivamente de la presente solicitud.

En el articulo de la revista Bloorganic & Medicinal Chemistry Letters Volumen 11,
Tomo 8, P4ginas 849- 852 (follo 243), publicado en marzo de 2001,8e describen
compuestos con una estructura quimica muy semejants a los reivindicados en esta
solicitud y también son potentss inhibidores de |a tirosina quinasa.
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La informacién de cualquiera de las tres anterioridades citadas, le sugieren a una
persona medianamente versada en la materia, a sintetlzar los compuestos que se
pretenden proteger con la presente solicitud de patente, y que podrian tener la
mismas propiedades farmacolégicas como Inhibidores de tirosina quinasa y
funcionar en el tratamiento de enfermedades proliferativas.

Por ofra parte, esta solicitud no menciona una caracteristica que conceda un efecto
diferente o eapecial a los compuestos que se reivindican, que pueda considerarse
como un aporte a la técnica, asl que resultan obvios para una persona versadaen la
materia, y por lo tanto el objeto reivindicado no tiene nivel inventivo.

En cumplimiento del articulo 45 de la Declsién 488 de la Comision de la Comunidad
Andina, se le Indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacién de la presents comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concealén, se denegara la patents.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, itteral e), del
capitulo quinto del tftulo primero de la Circular Unica N° 10 de 2001.

W
cu%ﬁmos DE JAIMES
Jefe de Divis e Nuevas Creaclones (E)

El anterior requerimiento fue notificado por fijaclén en lista, de fecha
13 28
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